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Preface 

As Apple's prodigious paper onslaught attests, the 
quantity of information available about the Macintosh is 
already immense and increasing daily. Even with Apple's 
indexing efforts (Inside Macintosh X-REF, the Technical 
Notes cross-reference), finding the answer to a single 
question often requires you to consult two or three books 
and flip through hundreds of pages. Moreover, the con
stantly changing Macintosh hardware and software has 
made some data obsolete, modified other data, and added 
new data-and this information is often spread over sev
eral volumes, as well. 

Two years ago, Microsoft Press and I set out to create 
a reference work for the IBM PC that would be reasonably 
complete, have excellent cross-referencing and source 
pointers, and serve as the first source of information for 
most programmers. This work is an attempt to do the same 
thing for Mac programmers; in essence, I've attempted to 
create what I call a "poor person's CD-ROM" of Macin
tosh information. If the information you seek isn't in this 
book, it is likely to be a minor detail documented in some 
poorly distributed work. 

You will note that this is a first edition. Microsoft 
Press and I intend to update and expand the work as the 
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world of Macintosh computers changes. Although I've 
tried to incorporate as much information as possible about 
new products, the Mac Ilx and several other new products 
will get more extensive treatment in subsequent editions. 

Let me know of changes and additions that you would 
like to see in future editions. And if you find any part of this 
book weaker than you think it should be, by all means let 
me know that, too. Although I can't promise to incorporate 
all suggestions, I do promise to read and seriously consider 
each one. Send your ideas to: 

ThomHogan 
Programmer's Mac Sourcebook Suggestions 
c/o Microsoft Press 
16011 NE 36th Way 
Box 97017 
Redmond, W A 98073-9717 

I hope that this work accomplishes the goal I intended 
to achieve and that you find it a useful compendium-a 
desktop reference that serves as your frrst stop for all 
information about Macintosh computers. 
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Introduction 

This book puts the basic hardware and software 
information about Macintosh computers in one place. 

What's the difference between the ASCII character 
definitions and the Macintosh's interpretation of them? 
Normally you'd have to consult two references to answer 
that question. Here, the answer is in one place (Tables 1.16 
and 1.17). Suppose that you're using TMON or MacNosy 
to trace instructions in a questionable segment of your 
program and you come across a trap call that isn't format
ted correctly. Where do you go to find the correct call? Did 
the call change when new models came out, or has Apple 
issued a bulletin that further describes the idiosyncrasies 
of the call? And what if it's the underlying data structures 
you're passing to the call that are wrong? Can you find the 
answer quickly by consulting one volume? You can now. 
Again, the answers to all your questions are in this book. 

Whatever you need to know about the Macintosh
cable connections, trap calls, data structure formats, inter
nal registers, file formats, resource formats, and so on
you '11 find at least the primary information here. 

To provide you with a coherent summary of all the 
technical information scattered throughout the books on 
your shelves, this book: 

• acts as a primary source for most information 
contained in Apple references 

• provides pointers to further information and to 
items too detailed for complete inclusion here 

• organizes information about the Macintosh into 
four logical groups, each of which has been 
further organized to help you find answers fast 

Let's look at each of these functions individually. 

Primary Source of Macintosh Information 

Apple's published information about the Macintosh 
is spread over two dozen volumes at present. Even the 
basic information (Inside Macintosh) takes up six vol
umes, each with several hundred pages. Worse still, the 
Inside Macintosh material is chronologically organized. 
Volumes I and II contain the basic information about the 
original Macintosh models (128K, 512K, XL). Volume 
III summarizes that information. Volume IV adds material 
that changed with the introduction of the Mac Plus and the 
HFS file system. And Volume V adds the Mac SE and Mac 
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II information. To find information about a single trap, you 
may end up consulting three or four volumes in order to 
make sure that nothing changed as subsequent models 
were introduced. 

This book distills the most important information 
from the Apple documentation and other related sources. 
A single table here may have a half dozen or more sources 
and is complete and accurate as of the end of 1988. That is 
why I call this book a "primary" source of information
it's the first source you should tum to when you need to 
look something up. The full list of primary references used 
in compiling this work is included in the bibliography at 
the end of this book. 

Pointers to Further Information 

Every table in this book points to the original source 
data. Furthermore, the book is fully cross-referenced so 
that every table also points to related tables elsewhere in 
the book. 

Pointers to related information are in the Source and 
See Also notes at the bottom of each table. 

• The Source note gives the name and page number(s) 
of the primary source used in compiling the table. 

• The See Also note gives the numbers and names of 
other tables in this book that contain related infor
mation you might want to consult. (Read the section 
titled "Organization" for more on table numbering.) 

Every effort has been made to ensure that the page 
numbers given in the Source notes are accurate. Although 
Apple and Addison-Wesley have published two distinct 
editions of the Inside Macintosh series, the page numbers 
have been retained in the new editions, so the pointers here 
should be accurate. Some of the other works referenced
such as the Apple Numerics Manual-have undergone 
sweeping revisions that have changed the page number
ing. That's why you should take a close look at Table 0.0, 
which lists the actual editions used in compiling this book. 
If another edition has been used for a particular table, that 
will be specifically stated in the Source note. If you have 
an edition of a work that is not the same as that listed in 
Table 0.0, you may find some page-number discrepancies 
in the Source notes. 
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Organization 

To help you find information easily, as well as to help 
you see relationships among tables, this book is organized 
into four main sections: 

• Section 1: General Information 
• Section 2: Operating System Software, Resources, 

and File Formats 
• Section 3: ROM Traps and System Calls 
• Section 4: Hardware 

All tables are numbered. The number to the left of the 
decimal point indicates the section number; the number to 
the right of the decimal point indicates the table's place in 
that section. Thus, table 3.120 refers to the 120nd table in 
section 3. 

In addition, the Table of Contents is a fully indented 
outline of the entire table list. In Section 3, for example, 
Memory Manager is indented under Operating System 
Managers; Memory Manager Routines is indented under 
Memory Manager. Section 3 also follows the same order 
of presentation as does Inside Macintosh. If you're famil
iar with the source material, therefore, you '11 have an even 
easier time finding information here. 

How Tables Are Presented 

In the Table 0.0 you '11 see a representative sample of 
a table. 

0.0. References Used In Compiling This Book 

The Programmer's Apple Mac Sourcebook 

At the top are the table number and table name in 
boldface type. They help you identify the table contents, 
with the number also serving as the cross-reference used 
in this book. 

If a table has been broken into subtables, a subtable 
heading appears in italic type immediately above each 
subtable. 

Headings down the left side and across the top of the 
table are in italic to set them off as headings (as opposed 
to table data). Where headings are grouped (bit numbers, 
for example, which are usually in groups of 8 or 16), a 
group header appears in italic immediately above the first 
item in the group. 

Entries are in (boxed) cells. In cases where groups of 
data are related, the group appears in a single box with each 
item on a separate line within the box. Within data entries, 
several abbreviations are consistently used: 

MSB 
LSB 
LO 
HO 
()()() 

010 
$1A 

string 

=most significant bit (or byte) 
= least significant bit (or byte) 
=low order 
=high order 
=a binary value of zero, zero, zero 
= a binary value of zero, one, zero 
=a hexadecimal value of lA (all hex 

values are preceded by the $ sign
other numbers are assumed to be 
decimal) 

= any group of text characters enclosed in 
single quotes 

Name Edition ISBN# I Part# Publisher 
Apple Numerics Manual 
Desianing Cards and Drivers for the Macintosh II and SE 
HyperCard Script Language 
lmageWriter II Technical Reference Manual 
lmageWriter LQ Reference 
lmageWriter User's Manual 
Inside Macintosh Volume I 
Inside Macintosh Volume II 
Inside Macintosh Volume Ill 
Inside Macintosh Volume IV 
Inside Macintosh Volume V 
Inside Macintosh X-REF 
LaserWriter Reference 
Macintosh Family Hardware Reference 
Macintosh Technical Notes 
Proarammer's Introduction to the Macintosh Family 
Technical Introduction to the Macintosh Family 

Notes: 

See Also: 

First 0-201-17741-2 Addison-Wesley 
First 0-201-19256-X Addison-Wesley 
First 0-201-17632-7 Addison-Wesley 
Rrst 0-201-1 7766-8 Addison-Wesley_ 
First 0-201-17751-X Addison-Wesley 
NA A9L030 Apple Computer 
First 0-201-17731-5 Addison-Wesley 
First 0-201-17732-3 Addison-Wesley 
Rrst 0-201-17733-1 Addison-Wesley 
First 0-201-05409-4 Addison-Wesley 
First 0-201-17719-6 Addison-Wesley 
First 0-201-13694-5 Addison-Wesley 
First 0-201-19258-6 Addison-Wesley 
First 0-201-19255-1 Addison-Wesley 
NA M7030, M7032, M0058LUA Apple Computer 
First 0-201-19254-3 Addison-Wesley 
First 0-201-17765-X Addison-Wesley 

New editions exist for the Inside Macintosh series, but the information and 
page numbers are identical; only the covers have changed. 

Bibliography 



Introduction 

char =character (a single byte of infonnation) 
dbl word= double word (four bytes) 
word = two bytes 

Other abbreviations are used in contexts that should 
be self-explanatory; for example, "res" is short for "re
source" in some comments in the resource section. 

I have also attempted to retain Apple's naming and 
identification system. In general, variable and data names 
start with a lowercase character and the name is an abbre-
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viated representation of the contents (as in ioFilNam, 
which stands for l/0 File Name). Apple isn't always 
consistent about this, however, and there are some minor 
deviations here in an attempt to make all data consistent. 

At the end of each table is a Notes section. Notes give 
general information or exceptions related to data in the 
table as well as footnotes for specific entries. General 
notes are listed first, followed by footnotes, which are 
identified with asterisks or other symbols. 



SECTION 

GENERAL 
INFORMATION 



Section 1: General Information 

1.01. Hexadecimal to Decimal Number Conversion 

Byte Values Least Significant Digit 
0 1 2 3 4 5 6 7 8 9 A 8 c D 

00 0 1 2 3 4 5 6 7 8 9 10 11 12 
10 16 17 18 19 20 21 22 23 24 25 26 27 28 
20 32 33 34 35 36 37 38 39 40 41 42 43 44 
30 48 49 50 51 52 53 54 55 56 57 58 59 60 
40 64 65 66 67 68 69 70 71 72 73 74 75 76 

Most 50 80 81 82 83 84 85 86 87 88 89 90 91 92 
Significant 60 96 97 98 99 100 101 102 103 104 105 106 107 108 

Digit 70 112 113 114 115 116 117 118 119 120 121 122 123 124 
80 128 129 130 131 132 133 134 135 136 137 138 139 140 
90 144 145 146 147 148 149 150 151 152 153 154 155 156 
AD 160 161 162 163 164 165 166 167 168 169 170 171 172 
80 176 177 178 179 180 181 182 183 184 185 186 187 188 
co 192 193 194 195 196 197 198 199 200 201 202 203 204 
DO 208 209 210 211 212 213 214 215 216 217 218 219 220 
EO 224 225 226 227 228 229 230 231 232 233 234 235 236 
FO 240 241 242 243 244 245 246 247 248 249 250 251 252 

To Use This Table: To determine the decimal value of A4 hex, you look in the row labeled AO (the most significant hex 
digit is A) and the column labeled 4 (the least significant hex digit is 4). The value at the intersection 
of these two headings (164) is the decimal value for A4. 

Nibble Word Bvte Bvte+Nibble 
Hex Dec Hex Dec Hex Dec Hex Dec 

0 0 00 0 000 0 0000 0 
1 1 10 16 100 256 1000 4096 
2 2 20 32 200 512 2000 8192 
3 3 30 48 300 768 3000 12288 
4 4 40 64 400 1024 4000 16384 
5 5 50 80 500 1280 5000 20480 
6 6 60 96 600 1536 6000 24576 
7 7 70 112 700 1792 7000 28672 
8 8 80 128 800 2048 8000 32768 
9 9 90 144 900 2304 9000 36864 
A 10 AO 160 AOO 2560 AOOO 40960 
B 11 BO 176 BOO 2816 BOOO 45056 
c 12 co 192 coo 3072 cooo 49152 
D 13 DO 208 DOO 3328 DOOO 53248 
E 14 EO 224 EOO 3584 EOOO 57344 
F 15 FO 240 FOO 3840 FOOO 61440 

13 
29 
45 
61 
77 
93 

109 
125 
141 
157 
173 
189 
205 
221 
237 
253 

To Use This Table: To convert a two-byte (word) hexadecimal value to decimal, find the value associated with each hex 
digit place in the above table; add these numbers together. For example, the hex value A5D7 would 
be equal to 40960 (the AOOO value) plus 1280 (the 500 value) plus 208 (the DO value) plus 7, 
or 42455. 

See Also: 1.05. Binary Number Conversions 
1.08. Decimal to Hexadecimal Number Conversion 

3 

E F 
14 15 
30 31 
46 47 
62 63 
78 79 
94 95 

110 111 
126 127 
142 143 
158 159 
174 175 
190 191 
206 207 
222 223 
238 239 
254 255 
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1.02. Hexadecimal to Binary Number Conversion 

Byte Values 
Hex Binary Hex 

0 0000 0000 40 
1 0000 0001 41 
2 0000 0010 42 
3 0000 0011 43 
4 0000 0100 44 
5 0000 0101 45 
6 0000 0110 46 
7 0000 0111 47 
8 0000 1000 48 
9 0000 1001 49 
A 0000 1010 4A 
B 0000 1011 48 
c 0000 1100 4C 
D 0000 1101 40 
E 0000 1110 4E 
F 0000 1111 4F 

10 0001 0000 50 
11 0001 0001 51 
12 0001 0010 52 
13 0001 0011 53 
14 0001 0100 54 
15 0001 0101 55 
16 0001 0110 56 
17 0001 0111 57 
18 0001 1000 58 
19 0001 1001 59 
1A 0001 1010 SA 
18 0001 1011 58 
1C 0001 1100 sc 
10 0001 1101 50 
1E 0001 1110 SE 
1 F 0001 1111 SF 
20 0010 0000 60 
21 0010 0001 61 
22 0010 0010 62 
23 0010 0011 63 
24 0010 0100 64 
25 0010 0101 65 
26 00100110 66 
27 0010 0111 67 
28 0010 1000 6S 
29 0010 1001 69 
2A 0010 1010 6A 
28 0010 1011 68 
2C 0010 1100 6C 
20 0010 1101 60 
2E 0010 1110 6E 
2F 0010 1111 6F 
30 0011 0000 70 
31 0011 0001 71 
32 0011 0010 72 
33 0011 0011 73 
34 0011 0100 74 
35 0011 0101 75 
36 0011 0110 76 
37 0011 0111 77 
38 0011 1000 7S 
39 0011 1001 79 
3A 0011 1010 7A 
38 0011 1011 78 
3C 0011 1100 7C 
30 0011 1101 70 
3E 0011 1110 7E 
3F 0011 1111 7F 

To Use This Table: 

Binary Hex Binary Hex BinB!Y_ 
0100 0000 80 1000 0000 co 1100 0000 
0100 0001 81 1000 0001 C1 1100 0001 
0100 0010 82 1000 0010 C2 1100 0010 
0100 0011 S3 1000 0011 C3 1100 0011 
0100 0100 84 1000 0100 C4 1100 0100 
0100 0101 85 1000 0101 cs 1100 0101 
0100 0110 S6 1000 0110 C6 11000110 
0100 0111 S7 1000 0111 C7 1100 0111 
0100 1000 88 1000 1000 cs 1100 1000 
0100 1001 89 1000 1001 C9 1100 1001 
0100 1010 SA 1000 1010 CA 1100 1010 
0100 1011 SB 1000 1011 CB 1100 1011 
0100 1100 sc 1000 1100 cc 1100 1100 
0100 1101 80 1000 1101 CD 1100 1101 
0100 1110 BE 1000 1110 CE 1100 1110 
0100 1111 SF 10001111 CF 11001111 
0101 0000 90 1001 0000 DO 1101 0000 
0101 0001 91 1001 0001 01 1101 0001 
0101 0010 92 1001 0010 02 1101 0010 
0101 0011 93 1001 0011 03 1101 0011 
0101 0100 94 1001 0100 04 1101 0100 
0101 0101 95 1001 0101 05 1101 0101 
0101 0110 96 1001 0110 06 1101 0110 
0101 0111 97 1001 0111 07 1101 0111 
0101 1000 98 1001 1000 08 1101 1000 
0101 1001 99 1001 1001 09 1101 1001 
0101 1010 9A 1001 1010 DA 1101 1010 
0101 1011 98 1001 1011 DB 1101 1011 
0101 1100 9C 1001 1100 DC 1101 1100 
0101 1101 90 1001 1101 DO 1101 1101 
0101 1110 9E 1001 1110 DE 1101 1110 
0101 1111 9F 1001 1111 OF 1101 1111 
0110 0000 AO 1010 0000 EO 1110 0000 
0110 0001 A1 1010 0001 E1 1110 0001 
0110 0010 A2 1010 0010 E2 1110 0010 
0110 0011 A3 1010 0011 E3 1110 0011 
0110 0100 A4 1010 0100 E4 1110 0100 
0110 0101 AS 1010 0101 ES 1110 0101 
0110 0110 A6 1010 0110 E6 1110 0110 
0110 0111 A7 1010 0111 E7 1110 0111 
0110 1000 AS 1010 1000 ES 1110 1000 
0110 1001 A9 1010 1001 E9 1110 1001 
0110 1010 AA 1010 1010 EA 1110 1010 
0110 1011 AB 1010 1011 EB 1110 1011 
0110 1100 AC 1010 1100 EC 1110 1100 
0110 1101 AD 1010 1101 ED 1110 1101 
0110 1110 AE 1010 1110 EE 1110 1110 
0110 1111 AF 1010 1111 EF 11101111 
0111 0000 80 1011 0000 FO 1111 0000 
0111 0001 81 1011 0001 F1 1111 0001 
0111 0010 82 1011 0010 F2 1111 0010 
0111 0011 83 1011 0011 F3 1111 0011 
0111 0100 84 1011 0100 F4 1111 0100 
0111 0101 85 1011 0101 FS 1111 0101 
0111 0110 86 1011 0110 F6 1111 0110 Nibble Values 
0111 0111 87 1011 0111 F7 1111 0111 Hex Binary Hex 
0111 1000 88 1011 1000 Fa 1111 1000 0 0000 
0111 1001 89 1011 1001 F9 1111 1001 1 0001 
0111 1010 BA 1011 1010 FA 1111 1010 2 0010 
0111 1011 BB 1011 1011 FB 1111 1011 3 0011 
0111 1100 BC 1011 1100 FC 11111100 4 0100 
0111 1101 BD 1011 1101 FO 1111 1101 5 0101 
0111 1110 BE 1011 1110 FE 1111 1110 6 0110 
0111 1111 BF 1011 1111 FF 1111 1111 7 0111 

Find the hexadecimal byte value you are looking up in one To Use This Table: 
of the left-most columns and read its binary value in the 
same row in the column immediately to the right. For 
example, a hexadecimal value of 28 would result in a 
binary value of 0010 1011. 

See Also: 

8 
9 
A 
B 
c 
D 
E 
F 

Binary 
1000 
1001 
1010 
1011 
1100 
1101 
1110 
1111 

To convert a long hexadecimal number 
into binary, simply use the table above 
to substitute for each hexadecimal digit. 
Thus a hexadecimal value of 9AF2 is 
1001 10101111 0010 in binary. 

1.05. Binary Number Conversions 
1.07. Decimal to Binary Number Conversion 
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1.03. Hexadecimal Addition Tables 

Results in Hexadecimal 
0 1 2 3 4 5 6 7 8 9 A B c D E 

0 0 1 2 3 4 5 6 7 8 9 A B c D E 
1 2 3 4 5 6 7 8 9 A B c D E F 
2 4 5 6 7 8 9 A B c D E F 10 
3 6 7 8 9 A B c D E F 10 11 
4 8 9 A B c D E F 10 11 12 
5 A B c D E F 10 11 12 13 
6 c D E F 10 11 12 13 14 
7 E F 10 11 12 13 14 15 
8 10 11 12 13 14 15 16 
9 12 13 14 15 16 17 
A 14 15 16 17 18 
B 16 17 18 19 
c 18 19 1A 
D 1A 18 
E 1C 
F 

Results in Decimal 
0 1 2 3 4 5 6 7 8 9 A 8 c D E 

0 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
2 4 5 6 7 8 9 10 11 12 13 14 15 16 
3 6 7 8 9 10 11 12 13 14 15 16 17 
4 8 9 10 11 12 13 14 15 16 17 18 
5 10 11 12 13 14 15 16 17 18 19 
6 12 13 14 15 16 17 18 19 20 
7 14 15 16 17 18 19 20 21 
8 16 17 18 19 20 21 22 
9 18 19 20 21 22 23 
A 20 21 22 23 24 
B 22 23 24 25 
c 24 25 26 
D 26 27 
E 28 
F 

To Use This Table: Find the column/row intersection of the two hexadecimal 
nibble values you want to add; the value in that cell is the 
result of adding the two hex nibbles together. 

F 
F 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
1A 
18 
1C 
10 
1E 

F 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

(continued) 

5 
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Table 1.03. Continued 

Results in Hexadecimal 
10 20 3D 4D 50 60 70 80 9D AD 80 co DO EO FO 

10 20 30 40 50 60 70 80 90 AO 80 co DO EO FO 100 
20 40 50 60 70 80 90 AO 80 co DO EO FO 100 110 
30 60 70 80 90 AO 80 co DO EO FO 100 110 120 
40 80 90 AO 80 co DO EO FO 100 110 120 130 
50 AO 80 co DO EO FO 100 110 120 130 140 
60 co DO EO FO 100 110 120 130 140 150 
70 EO FO 100 110 120 130 140 150 160 
80 100 110 120 130 140 150 160 170 
90 120 130 140 150 160 170 180 
AO 140 150 160 170 180 190 
80 160 170 180 190 1AO 
co 180 190 1AO 180 
DO 1AO 180 1CO 
EO 1CO 1DO 
FO 1 EO 

Results in Decimal 
1D 20 30 40 

10 32 48 64 80 
20 64 80 96 
30 96 112 
40 128 
50 
60 
70 
80 
90 
AO 
80 
co 
DO 
EO 
FO 

To Use This Table: 

See Also: 

50 60 70 80 90 AD 8D co DO EO FO 
96 112 128 144 160 176 192 208 224 240 256 

112 128 144 160 176 192 208 224 240 256 272 
128 144 160 176 192 208 224 240 256 272 288 
144 160 176 192 208 224 240 256 272 288 304 
160 176 192 208 224 240 256 272 288 304 320 

192 208 224 240 256 272 288 304 320 336 
224 240 256 272 288 304 320 336 352 

256 272 288 304 320 336 352 368 
288 304 320 336 352 368 384 

320 336 352 368 384 400 
352 368 384 400 416 

384 400 416 432 
416 432 448 

448 464 
480 

Find the result at the intersection of the column and row 
that contain the hex numbers you are adding. If you are 
adding hexadecimal byte values that don't end in 0 
(e.g., 84 + A6), first look up the results for the least 
significant digits (4 + 6 =A), then add this value to the 
results for the most significant digits (80 + AO = 150, 
so 84 + A6 = 15A). Remember to carry if necessary 
(8 + 8 = 16, so 88 + AB = 166). 

1.04. Hexadecimal Multiplication Tables 



Section 1: General Information 

1.04. Hexadecimal Multiplication Tables 

Results in Hexadecimal 
0 1 2 3 4 5 6 7 8 9 A B c D E 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 2 3 4 5 6 7 8 9 A 8 c 0 E 
2 4 6 8 A c E 10 12 14 16 18 1A 1C 
3 9 c F 12 15 18 18 1E 21 24 27 2A 
4 10 14 18 1C 20 24 28 2C 30 34 38 
5 19 1E 23 28 20 32 37 3C 41 46 
6 24 2A 30 36 3C 42 48 4E 54 
7 31 38 3F 46 40 54 58 62 
8 40 48 50 58 60 68 70 
9 51 SA 63 6C 75 7E 
A 64 6E 78 82 BC 
8 79 84 SF 9A 
c 90 9C AB 
D A9 86 
E C4 
F 

Results in Decimal 
0 1 2 3 4 5 6 7 8 9 A B c D E 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
2 4 6 8 10 12 14 16 18 20 22 24 26 28 
3 9 12 15 18 21 24 27 30 33 36 39 42 
4 16 20 24 28 32 36 40 44 48 52 56 
5 25 30 35 40 45 50 55 60 65 70 
6 36 42 48 54 60 66 72 78 84 
7 49 56 63 70 77 84 91 98 
8 64 72 80 88 96 104 112 
9 81 90 99 108 117 126 
A 100 110 120 130 140 
8 121 132 143 154 
c 144 156 168 
D 169 182 
E 196 
F 

To Use This Table: Find the column/row intersection of the two hexadecimal 
nibble values you want to multiply; the value in that cell is 
the result of multiplying the two hex nibbles together. 

See Also: 1.03. Hexadecimal Addition Tables 

F 
0 
F 

1E 
20 
3C 
48 
SA 
69 
78 
87 
96 
AS 
84 
C3 
02 
E1 

F 
0 

15 
30 
45 
60 
75 
90 

105 
120 
135 
150 
165 
180 
195 
210 
225 

7 
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1.05. Binary Number Conversions 

Binary Decimal Hex 
0000 0000 0 0 
0000 0001 1 1 
0000 0010 2 2 
0000 0011 3 3 
0000 0100 4 4 
0000 0101 5 5 
0000 0110 6 6 
0000 0111 7 7 
0000 1000 8 8 
0000 1001 9 9 
0000 1010 10 A 
0000 1011 11 B 
0000 1100 12 c 
0000 1101 13 D 
0000 1110 14 E 
0000 1111 15 F 
0001 0000 16 10 
0001 0001 17 11 
0001 0010 18 12 
0001 0011 19 13 
0001 0100 20 14 
0001 0101 21 15 
0001 0110 22 16 
0001 0111 23 17 
0001 1000 24 18 
0001 1001 25 19 
0001 1010 26 1A 
0001 1011 27 18 
0001 1100 28 1C 
0001 1101 29 10 
0001 1110 30 1E 
0001 1111 31 1F 
0010 0000 32 20 
0010 0001 33 21 
0010 0010 34 22 
0010 0011 35 23 
0010 0100 36 24 
0010 0101 37 25 
0010 0110 38 26 
0010 0111 39 27 
0010 1000 40 28 
0010 1001 41 29 
0010 1010 42 2A 
0010 1011 43 28 
0010 1100 44 2C 
0010 1101 45 20 
0010 1110 46 2E 
0010 1111 47 2F 
0011 0000 48 30 
0011 0001 49 31 
0011 0010 50 32 
0011 0011 51 33 
0011 0100 52 34 
0011 0101 53 35 
0011 0110 54 36 
0011 0111 55 37 
0011 1000 56 38 
0011 1001 57 39 
0011 1010 58 3A 
0011 1011 59 38 
0011 1100 60 3C 
0011 1101 61 30 
0011 1110 62 3E 
0011 1111 63 3F 

To Use This Table: 

See Also: 

Binarv Decimal Hex Binary Decimal Hex Binary Decimal Hex 
0100 0000 64 40 1000 0000 128 so 1100 0000 192 co 
0100 0001 65 41 1000 0001 129 81 1100 0001 193 C1 
0100 0010 66 42 1000 0010 130 82 1100 0010 194 C2 
0100 0011 67 43 1000 0011 131 83 1100 0011 195 C3 
0100 0100 68 44 1000 0100 132 S4 1100 0100 196 C4 
0100 0101 69 45 1000 0101 133 85 1100 0101 197 cs 
0100 0110 70 46 1000 0110 134 S6 1100 0110 198 C6 
0100 0111 71 47 1000 0111 135 S7 1100 0111 199 C7 
0100 1000 72 48 1000 1000 136 as 1100 1000 200 ca 
0100 1001 73 49 1000 1001 137 89 1100 1001 201 C9 
0100 1010 74 4A 1000 1010 13S SA 1100 1010 202 CA 
0100 1011 75 48 1000 1011 139 88 1100 1011 203 CB 
0100 1100 76 4C 1000 1100 140 ac 1100 1100 204 cc 
0100 1101 77 40 1000 1101 141 so 1100 1101 205 CD 
0100 1110 78 4E 1000 1110 142 8E 1100 1110 206 CE 
0100 1111 79 4F 1000 1111 143 SF 1100 1111 207 CF 
0101 0000 80 50 1001 0000 144 90 1101 0000 208 DO 
0101 0001 81 51 1001 0001 145 91 1101 0001 209 01 
0101 0010 82 52 1001 0010 146 92 1101 0010 210 02 
0101 0011 83 53 1001 0011 147 93 1101 0011 211 03 
0101 0100 84 54 1001 0100 148 94 1101 0100 212 04 
0101 0101 85 55 1001 0101 149 95 1101 0101 213 05 
0101 0110 86 56 1001 0110 150 96 1101 0110 214 06 
0101 0111 87 57 1001 0111 151 97 1101 0111 215 07 
0101 1000 88 58 1001 1000 152 98 1101 1000 216 08 
0101 1001 89 59 1001 1001 153 99 1101 1001 217 09 
0101 1010 90 SA 1001 1010 154 9A 1101 1010 218 DA 
0101 1011 91 58 1001 1011 155 98 1101 1011 219 DB 
0101 1100 92 sc 1001 1100 156 9C 1101 1100 220 DC 
0101 1101 93 50 1001 1101 157 90 1101 1101 221 DO 
0101 1110 94 SE 1001 1110 158 9E 1101 1110 222 DE 
0101 1111 95 SF 1001 1111 159 9F 1101 1111 223 OF 
0110 0000 96 60 1010 0000 160 AO 1110 0000 224 EO 
0110 0001 97 61 1010 0001 161 A1 1110 0001 225 E1 
0110 0010 98 62 1010 0010 162 A2 1110 0010 226 E2 
0110 0011 99 63 1010 0011 163 A3 1110 0011 227 E3 
0110 0100 100 64 1010 0100 164 A4 1110 0100 22S E4 
0110 0101 101 65 1010 0101 165 AS 1110 0101 229 ES 
0110 0110 102 66 1010 0110 166 A6 11100110 230 E6 
0110 0111 103 67 1010 0111 167 A7 11100111 231 E7 
0110 1000 104 68 1010 1000 168 AS 1110 1000 232 E8 
0110 1001 105 69 1010 1001 169 A9 1110 1001 233 E9 
0110 1010 106 6A 1010 1010 170 AA 1110 1010 234 EA 
0110 1011 107 68 1010 1011 171 AB 11101011 235 EB 
0110 1100 108 6C 1010 1100 172 AC 1110 1100 236 EC 
0110 1101 109 60 1010 1101 173 AD 11101101 237 ED 
0110 1110 110 6E 10101110 174 AE 1110 1110 238 EE 
011 0 1111 111 6F 1010 1111 175 AF 1110 1111 239 EF 
0111 0000 112 70 1011 0000 176 80 1111 0000 240 FO 
0111 0001 113 71 1011 0001 177 81 1111 0001 241 F1 
0111 0010 114 72 1011 0010 178 82 1111 0010 242 F2 
0111 0011 115 73 1011 0011 179 83 1111 0011 243 F3 
0111 0100 116 74 1011 0100 180 84 1111 0100 244 F4 
0111 0101 117 75 1011 0101 181 85 1111 0101 245 FS 
0111 011 0 118 76 1011 0110 182 86 1111 0110 246 F6 
0111 0111 119 77 1011 0111 1S3 87 1111 0111 247 F7 
0111 1000 120 78 1011 1000 184 BS 1111 1000 248 FB 
0111 1001 121 79 1011 1001 185 89 1111 1001 249 F9 
0111 1010 122 7A 1011 1010 186 BA 1111 1010 250 FA 
0111 1011 123 78 1011 1011 187 BB 1111 1011 251 FB 
0111 1100 124 7C 1011 1100 188 BC 11111100 252 FC 
0111 1101 125 70 1011 1101 189 BD 11111101 253 FD 
0111 1110 126 7E 1011 1110 190 BE 1111 1110 254 FE 
01111111 127 7F 1011 1111 191 BF 1111 1111 255 FF 

Find the value you want to look up by locating its binary equivalent in one of the left-most columns. 
Read the converted value in the appropriate column on the same row; e.g., the hexadecimal equivalent 
of binary 111 0 is E (the third column). 

1.02. Hexadecimal to Binary Number Conversion 
1.07. Decimal to Binary Number Conversion 



Section 1: General Information 

1.06. Binary to Signed Decimal Number Conversion 

Binary Decimal Binary Decimal Binarv Decimal Binary Decimal 
0000 0000 0 
0000 0001 1 
0000 0010 2 
0000 0011 3 
0000 0100 4 
0000 0101 5 
0000 0110 6 
0000 0111 7 
0000 1000 8 
0000 1001 9 
0000 1010 10 
0000 1011 11 
0000 1100 12 
0000 1101 13 
0000 1110 14 
0000 1111 15 
0001 0000 16 
0001 0001 17 
0001 0010 18 
0001 0011 19 
0001 0100 20 
0001 0101 21 
0001 0110 22 
0001 0111 23 
0001 1000 24 
0001 1001 25 
0001 1010 26 
0001 1011 27 
0001 1100 28 
0001 1101 29 
0001 1110 30 
0001 1111 31 
0010 0000 32 
0010 0001 33 
0010 0010 34 
0010 0011 35 
0010 0100 36 
0010 0101 37 
0010 0110 38 
0010 0111 39 
0010 1000 40 
0010 1001 41 
0010 1010 42 
0010 1011 43 
0010 1100 44 
0010 1101 45 
0010 1110 46 
0010 1111 47 
0011 0000 48 
0011 0001 49 
0011 0010 50 
0011 0011 51 
0011 0100 52 
0011 0101 53 
0011 0110 54 
0011 0111 55 
0011 1000 56 
0011 1001 57 
0011 1010 58 
0011 1011 59 
0011 1100 60 
0011 1101 61 
0011 1110 62 
0011 1111 63 

To Use This Table: 

See Also: 

0100 0000 64 1000 0000 -128 1100 0000 
0100 0001 65 1000 0001 -127 1100 0001 
0100 0010 66 1000 0010 -126 1100 0010 
0100 0011 67 1000 0011 -125 1100 0011 
0100 0100 68 1000 0100 -124 1100 0100 
0100 0101 69 1000 0101 -123 1100 0101 
0100 0110 70 1000 0110 -122 1100 0110 
0100 0111 71 1000 0111 -121 1100 0111 
0100 1000 72 1000 1000 -120 1100 1000 
0100 1001 73 1000 1001 -119 1100 1001 
0100 1010 74 1000 1010 -118 1100 1010 
0100 1011 75 1000 1011 -117 11001011 
0100 1100 76 1000 1100 -116 1100 1100 
0100 1101 77 1000 1101 -115 11001101 
0100 1110 78 1000 1110 -114 1100 1110 
0100 1111 79 1000 1111 -113 1100 1111 
0101 0000 80 1001 0000 -112 1101 0000 
0101 0001 81 1001 0001 -111 1101 0001 
0101 0010 82 1001 0010 -110 1101 0010 
0101 0011 83 1001 0011 -109 1101 0011 
0101 0100 84 1001 0100 -108 1101 0100 
0101 0101 85 1001 0101 -107 1101 0101 
0101 0110 86 1001 0110 -106 1101 0110 
0101 0111 87 1001 0111 -105 1101 0111 
0101 1000 88 1001 1000 -104 1101 1000 
0101 1001 89 1001 1001 -103 1101 1001 
0101 1010 90 1001 1010 -102 1101 1010 
0101 1011 91 1001 1011 -101 1101 1011 
0101 1100 92 1001 1100 -100 1101 1100 
0101 1101 93 1001 1101 -99 1101 1101 
0101 1110 94 1001 1110 -98 1101 1110 
0101 1111 95 1001 1111 -97 1101 1111 
0110 0000 96 1010 0000 -96 1110 0000 
0110 0001 97 1010 0001 -95 1110 0001 
0110 0010 98 1010 0010 -94 1110 0010 
0110 0011 99 1010 0011 -93 1110 0011 
0110 0100 100 1010 0100 -92 1110 0100 
0110 0101 101 1010 0101 -91 11100101 
01100110 102 1010 0110 -90 1110 0110 
0110 0111 103 1010 0111 -89 1110 0111 
0110 1000 104 1010 1000 -88 1110 1000 
0110 1001 105 1010 1001 -87 1110 1001 
0110 1010 106 1010 1010 -86 1110 1010 
0110 1011 107 1010 1011 -85 1110 1011 
0110 1100 108 1010 1100 -84 1110 1100 
0110 1101 109 1010 1101 -83 1110 1101 
0110 1110 110 1010 1110 -82 11101110 
0110 1111 111 1010 1111 -81 11101111 
0111 0000 112 1011 0000 -80 1111 0000 
0111 0001 113 1011 0001 -79 1111 0001 
0111 0010 114 1011 0010 -78 1111 0010 
0111 0011 115 1011 0011 -77 1111 0011 
0111 0100 116 1011 0100 -76 1111 0100 
0111 0101 117 1011 0101 -75 1111 0101 
0111 0110 118 1011 0110 -74 1111 0110 
0111 0111 119 1011 0111 -73 1111 0111 
0111 1000 120 1011 1000 -72 1111 1000 
0111 1001 121 1011 1001 -71 1111 1001 
0111 1010 122 1011 1010 -70 1111 1010 
0111 1011 123 1011 1011 -69 1111 1011 
0111 1100 124 1011 1100 -68 1111 1100 
0111 1101 125 1011 1101 -67 1111 1101 
0111 1110 126 1011 1110 -66 1111 1110 
0111 1111 127 1 011 1111 -65 1111 1111 

Find the binary value you want to convert in one of the left columns. Read its 
corresponding signed decimal value in the same row in the column to the right. 

1.05. Binary Number Conversions 

-64 
-63 
-62 
-61 
-60 
-59 
-58 
-57 
-56 
-55 
-54 
-53 
-52 
-51 
-50 
-49 
-48 
-47 
-46 
-45 
-44 
-43 
-42 
-41 
-40 
-39 
-38 
-37 
-36 
-35 
-34 
-33 
-32 
-31 
-30 
-29 
-28 
-27 
-26 
-25 
-24 
-23 
-22 
-21 
-20 
-19 
-18 
-17 
-16 
-15 
-14 
-13 
-12 
-11 
-10 

-9 
-8 
-7 
-6 
-5 
-4 
-3 
-2 
-1 

9 
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1.07. Decimal to Binary Number Conversion 

Dec Binarv Dec 
0 0000 0000 64 
1 0000 0001 65 
2 0000 0010 66 
3 0000 0011 67 
4 0000 0100 68 
5 0000 0101 69 
6 0000 0110 70 
7 0000 0111 71 
8 0000 1000 72 
9 0000 1001 73 

10 0000 1010 74 
11 0000 1011 75 
12 0000 1100 76 
13 0000 1101 77 
14 0000 1110 78 
15 0000 1111 79 
16 0001 0000 80 
17 0001 0001 81 
18 0001 0010 82 
19 0001 0011 83 
20 0001 0100 84 
21 0001 0101 85 
22 0001 0110 86 
23 0001 0111 87 
24 0001 1000 88 
25 0001 1001 89 
26 0001 1010 90 
27 0001 1011 91 
28 0001 1100 92 
29 0001 1101 93 
30 0001 1110 94 
31 0001 1111 95 
32 0010 0000 96 
33 0010 0001 97 
34 0010 0010 98 
35 0010 0011 99 
36 0010 0100 100 
37 0010 0101 101 
38 0010 0110 102 
39 0010 0111 103 
40 0010 1000 104 
41 C010 1001 105 
42 0010 1010 106 
43 0010 1011 107 
44 0010 1100 108 
45 0010 1101 109 
46 0010 1110 110 
47 0010 1111 111 
48 0011 0000 112 
49 0011 0001 113 
50 0011 0010 114 
51 0011 0011 115 
52 0011 0100 116 
53 0011 0101 117 
54 0011 0110 118 
55 0011 0111 119 
56 0011 1000 120 
57 0011 1001 121 
58 0011 1010 122 
59 0011 1011 123 
60 0011 1100 124 
61 0011 1101 125 
62 0011 1110 126 
63 0011 1111 127 

To Use This Table: 

See Also: 

Binary Dec Binary Dec Binarv 
0100 0000 128 1000 0000 192 1100 0000 
0100 0001 129 1000 0001 193 1100 0001 
0100 0010 130 1000 0010 194 1100 0010 
0100 0011 131 1000 0011 195 1100 0011 
0100 0100 132 1000 0100 196 1100 0100 
0100 0101 133 1000 0101 197 1100 0101 
0100 0110 134 1000 0110 198 11000110 
0100 0111 135 1000 0111 199 1100 0111 
0100 1000 136 1000 1000 200 1100 1000 
0100 1001 137 1000 1001 201 1100 1001 
0100 1010 138 1000 1010 202 1100 1010 
0100 1011 139 1000 1011 203 1100 1011 
0100 1100 140 1000 1100 204 1100 1100 
0100 1101 141 1000 1101 205 1100 1101 
0100 1110 142 1000 1110 206 1100 1110 
0100 1111 143 1000 1111 207 1100 1111 
0101 0000 144 1001 0000 208 1101 0000 
0101 0001 145 1001 0001 209 1101 0001 
0101 0010 146 1001 0010 210 1101 0010 
0101 0011 147 1001 0011 211 1101 0011 
0101 0100 148 1001 0100 212 1101 0100 
0101 0101 149 1001 0101 213 1101 0101 
0101 0110 150 1001 0110 214 1101 0110 
0101 0111 151 1001 0111 215 1101 0111 
0101 1000 152 1001 1000 216 1101 1000 
0101 1001 153 1001 1001 217 1101 1001 
0101 1010 154 1001 1010 218 1101 1010 
0101 1011 155 1001 1011 219 1101 1011 
0101 1100 156 1001 1100 220 1101 1100 
0101 1101 157 1001 1101 221 1101 1101 
0101 1110 158 1001 1110 222 1101 1110 
0101 1111 159 1001 1111 223 1101 1111 
0110 0000 160 1010 0000 224 1110 0000 
0110 0001 161 1010 0001 225 1110 0001 
0110 0010 162 1010 0010 226 1110 0010 
0110 0011 163 1010 0011 227 1110 0011 
0110 0100 164 1010 0100 228 1110 0100 
0110 0101 165 1010 0101 229 1110 0101 
0110 0110 166 1010 0110 230 1110 0110 
0110 0111 167 1010 0111 231 1110 0111 
0110 1000 168 1010 1000 232 1110 1000 
0110 1001 169 1010 1001 233 1110 1001 
0110 1010 170 1010 1010 234 11101010 
01101011 171 1010 1011 235 1110 1011 
0110 1100 172 1010 1100 236 1110 1100 
01101101 173 1010 1101 237 1110 1101 
0110 1110 174 10101110 238 1110 1110 
0110 1111 175 1010 1111 239 1110 1111 
0111 0000 176 1011 0000 240 1111 0000 
0111 0001 177 1011 0001 241 1111 0001 
0111 0010 178 1011 0010 242 1111 0010 
0111 0011 179 10110011 243 1111 0011 
0111 0100 180 1011 0100 244 1111 0100 
0111 0101 181 1011 0101 245 1111 0101 
0111 0110 182 1011 0110 246 1111 0110 
0111 0111 183 1011 0111 247 1111 0111 
0111 1000 184 1011 1000 248 1111 1000 
0111 1001 185 1011 1001 249 1111 1001 
0111 1010 186 1011 1010 250 1111 1010 
0111 1011 187 1011 1011 251 1111 1011 
0111 1100 188 1011 1100 252 1111 1100 
0111 1101 189 1011 1101 253 1111 1101 
0111 1110 190 1011 1110 254 1111 1110 
0111 1111 191 1011 1111 255 1111 1111 

Find the decimal byte value you are looking up in one of 
left columns and read its binary value in the same row 
in the column immediately to the right. For example, a 
decimal value of 43 would result in a binary value 
of 0010 1011. 

1.05. Binary Number Conversions 
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1.08. Decimal to Hexadecimal Number Conversion 

Dec Hex Dec 
1 1 27 
2 2 28 
3 3 29 
4 4 30 
5 5 31 
6 6 32 
7 7 33 
8 8 34 
9 9 35 

10 A 36 
11 8 37 
12 c 38 
13 D 39 
14 E 40 
15 F 41 
16 10 42 
17 11 43 
18 12 44 
19 13 45 
20 14 46 
21 15 47 
22 16 48 
23 17 49 
24 18 50 
25 19 51 
26 1A 52 

To Use This Table: 

See Also: 

Hex Dec Hex Dec Hex Dec Hex 
18 53 35 79 4F 600 258 
1C 54 36 80 50 700 2BC 
10 55 37 81 51 BOO 320 
1E 56 38 82 52 900 384 
1F 57 39 83 53 1000 3E8 
20 58 3A 84 54 2000 700 
21 59 38 85 55 3000 888 
22 60 3C 86 56 4000 FAO 
23 61 30 87 57 5000 1388 
24 62 3E 88 58 6000 1770 
25 63 3F 89 59 7000 1858 
26 64 40 90 SA 8000 1F40 
27 65 41 91 58 9000 2328 
28 66 42 92 sc 10000 2710 
29 67 43 93 50 20000 4E20 
2A 68 44 94 5E 30000 7530 
28 69 45 95 SF 40000 9C40 
2C 70 46 96 60 50000 C350 
20 71 47 97 61 60000 EA60 
2E 72 48 98 62 70000 11170 
2F 73 49 99 63 80000 13880 
30 74 4A 100 64 90000 15F90 
31 75 48 200 ca 100000 186AO 
32 76 4C 300 12C 
33 77 40 400 190 
34 78 4E 500 1 F4 

Find the decimal value in the left column and read the corresponding 
hexadecimal value in the same row in the column to its right. If you are 
converting a decimal number larger than 1 00, you may have to perform 
the conversion in steps, adding the results together. For example, to 
convert 12345 into hex, first obtain the hex value of decimal 
10000 (271 OH), then add this to the value for 2000 decimal (7DOH), 
then add this to the value for 300 decimal (12CH), then add this to the 
value for 45 decimal (2DH). The proper result is 3039H; remember that 
the numbers you are adding are in hexadecimal. 

1.01. Hexadecimal to Decimal Number Conversion 
1.03. Hexadecimal Addition Tables 

11 
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1.09. Two's Complements 

Binary Complement 
1111 1111 0000 0001 
1111 1110 0000 0010 
1111 1101 0000 0011 
1111 1100 0000 0100 
1111 1011 0000 0101 
1111 1010 0000 0110 
1111 1001 0000 0111 
1111 1000 0000 1000 
1111 0111 0000 1001 
1111 0110 0000 1010 
1111 0101 0000 1011 
1111 0100 0000 1100 
1111 0011 0000 1101 
1111 0010 0000 1110 
1111 0001 0000 1111 
1111 0000 0001 0000 
1110 1111 0001 0001 
1110 1110 0001 0010 
1110 1101 0001 0011 
1110 1100 0001 0100 
1110 1011 0001 0101 
11101010 0001 0110 
1110 1001 0001 0111 
1110 1000 0001 1000 
1110 0111 0001 1001 
1110 0110 0001 1010 
111 0 0101 0001 1011 
1110 0100 0001 1100 
1110 0011 0001 1101 
1110 0010 0001 1110 
1110 0001 0001 1111 
1110 0000 0010 0000 
1101 1111 0010 0001 
1101 1110 0010 0010 
1101 1101 00100011 
1101 1100 0010 0100 
1101 1011 0010 0101 
1101 1010 0010 0110 
1101 1001 0010 0111 
1101 1000 0010 1000 
1101 0111 0010 1001 
1101 0110 0010 1010 
1101 0101 0010 1011 
1101 0100 0010 1100 
1101 0011 0010 1101 
1101 0010 0010 1110 
1101 0001 0010 1111 
1101 0000 0011 0000 
11 00 1111 0011 0001 
1100 1110 0011 0010 
1100 1101 0011 0011 
1100 1100 0011 0100 
1100 1011 0011 0101 
1100 1010 0011 0110 
1100 1001 0011 0111 
1100 1000 0011 1000 
1100 0111 0011 1001 
1100 0110 0011 1010 
1100 0101 0011 1011 
1100 0100 0011 1100 
1100 0011 0011 1101 
1100 0010 0011 1110 
1100 0001 0011 1111 
1100 0000 0100 0000 

To Use This Table: 

See Also: 

The Programmer's Apple Mac Sourcebook 

Binary Complement Binary Complement Binary Complement 
1011 1111 0100 0001 01111111 1000 0001 0011 1111 1100 0001 
1011 1110 0100 0010 0111 1110 1000 0010 0011 1110 1100 0010 
1011 1101 0100 0011 0111 1101 1000 0011 0011 1101 1100 0011 
1011 1100 0100 0100 0111 1100 1000 0100 0011 1100 1100 0100 
1011 1011 0100 0101 0111 1011 1000 0101 0011 1011 1100 0101 
1011 1010 0100 0110 0111 1010 1000 0110 0011 1010 1100 0110 
1011 1001 0100 0111 0111 1001 1000 0111 0011 1001 1100 0111 
1011 1000 0100 1000 0111 1000 1000 1000 0011 1000 1100 1000 
1011 0111 0100 1001 0111 0111 1000 1001 0011 0111 1100 1001 
1011 0110 0100 1010 0111 0110 1000 1010 0011 0110 1100 1010 
1011 0101 0100 1011 0111 0101 1000 1011 0011 0101 1100 1011 
1011 0100 0100 1100 0111 0100 1000 1100 0011 0100 1100 1100 
1011 0011 0100 1101 0111 0011 1000 1101 0011 0011 1100 1101 
1011 0010 0100 1110 0111 0010 1000 1110 0011 0010 1100 1110 
1011 0001 0100 1111 0111 0001 1000 1111 0011 0001 1100 1111 
1011 0000 0101 0000 0111 0000 1001 0000 0011 0000 1101 0000 
1010 1111 0101 0001 011 0 1111 1001 0001 0010 1111 1101 0001 
1010 1110 0101 0010 0110 1110 1001 0010 0010 1110 1101 0010 
1010 1101 0101 0011 0110 1101 1001 0011 0010 1101 1101 0011 
1010 1100 0101 0100 01101100 1001 0100 0010 1100 1101 0100 
1010 1011 0101 0101 0110 1011 1001 0101 0010 1011 1101 0101 
1010 1010 0101 0110 01101010 1001 0110 0010 1010 1101 0110 
1010 1001 0101 0111 0110 1001 1001 0111 0010 1001 11010111 
1010 1000 0101 1000 0110 1000 1001 1000 0010 1000 1101 1000 
1010 0111 0101 1001 0110 0111 1001 1001 0010 0111 1101 1001 
10100110 0101 1010 01100110 1001 1010 0010 0110 1101 1010 
1010 0101 0101 1011 0110 0101 1001 1011 0010 0101 1101 1011 
1010 0100 0101 1100 0110 0100 1001 1100 0010 0100 1101 1100 
1010 0011 0101 1101 0110 0011 1001 1101 0010 0011 1101 1101 
1010 0010 0101 1110 0110 0010 1001 1110 0010 0010 1101 1110 
1010 0001 0101 1111 0110 0001 1001 1111 0010 0001 1101 1111 
1010 0000 0110 0000 0110 0000 1010 0000 0010 0000 1110 0000 
1001 1111 0110 0001 0101 1111 1010 0001 0001 1111 1110 0001 
1001 1110 0110 0010 0101 1110 1010 0010 0001 1110 1110 0010 
1001 1101 0110 0011 0101 1101 1010 0011 0001 1101 1110 0011 
1001 1100 0110 0100 0101 1100 1010 0100 0001 1100 1110 0100 
1001 1011 0110 0101 0101 1011 1010 0101 0001 1011 11100101 
1001 1010 0110 0110 0101 1010 1010 0110 0001 1010 11100110 
1001 1001 0110 0111 0101 1001 1010 0111 0001 1001 1110 0111 
1001 1000 0110 1000 0101 1000 1010 1000 0001 1000 1110 1000 
1001 0111 0110 1001 0101 0111 1010 1001 0001 0111 1110 1001 
1001 0110 0110 1010 0101 0110 1010 1010 0001 0110 11101010 
1001 0101 0110 1011 0101 0101 10101011 0001 0101 1110 1011 
1001 0100 0110 1100 0101 0100 1010 1100 0001 0100 1110 1100 
1001 0011 0110 1101 0101 0011 1010 1101 0001 0011 1110 1101 
1001 0010 0110 1110 0101 0010 1010 1110 0001 0010 1110 1110 
1001 0001 0110 1111 0101 0001 1010 1111 0001 0001 1110 1111 
1001 0000 0111 0000 0101 0000 1011 0000 0001 0000 1111 0000 
1000 1111 0111 0001 0100 1111 1011 0001 0000 1111 1111 0001 
1000 1110 0111 0010 0100 1110 1011 0010 0000 1110 1111 0010 
1000 1101 0111 0011 0100 1101 1011 0011 0000 1101 1111 0011 
1000 1100 0111 0100 0100 1100 1011 0100 0000 1100 1111 0100 
1000 1011 0111 0101 0100 1011 1011 0101 0000 1011 1111 0101 
1000 1010 0111 0110 0100 1010 1011 0110 0000 1010 1111 0110 
1000 1001 0111 0111 0100 1001 1011 0111 0000 1001 1111 0111 
1000 1000 0111 1000 0100 1000 1011 1000 0000 1000 1111 1000 
1000 0111 0111 1001 0100 0111 1011 1001 0000 0111 1111 1001 
1000 0110 0111 1010 01000110 1011 1010 0000 0110 1111 1010 
1000 0101 01111011 0100 0101 1011 1011 0000 0101 1111 1011 
1000 0100 0111 1100 0100 0100 1011 1100 0000 0100 1111 1100 
1000 0011 01111101 0100 0011 1011 1101 0000 0011 1111 1101 
1000 0010 0111 1110 0100 0010 1011 1110 0000 0010 1111 1110 
1000 0001 0111 1111 0100 0001 1011 1111 0000 0001 1111 1111 
1000 0000 1000 0000 0100 0000 1100 0000 0000 0000 0000 0000 

Find the binary value you want to convert in one of the left columns. Read its 
corresponding two's complement value in the same row in the column to the right. 

1.05. Binary Number Conversions 
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1.1 0. Common 680x0 Data Formats 

I<----- Even Byte ----->1 <------ Odd Byte --->1 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 (Bit Numbers) 

BCD Digit msb lsb 
BCD 0 BCD 1 BCD 2 BCD 3 WordO 

BCD 4 BCD 5 BCD 6 BCD 7 Word 1 

Byte lmsb lsb 

IWordO 8:1• 0 B:te I 

B te 2 B te 3 Word 1 

Word lmsb lsb 

I Word 0 Word 0 

Word 1 Word 1 

Long Word msb (high order word) 
(Double Word) - -- -- WordO 

(low order word) Long Word 0 
lsb Word 1 

Word 2 
Long Word 1 

Word 3 

Quad Word msb (high order word) 
(68020 only) 

~ 
WordO 

r--- Word 1 
Quad Word 1 

r--- -- --
Word2 

(low order word) 
lsb Word3 

Word4 

Word 5 
Quad Word2 

Word 6 

Word 7 

Integer Storage Abilities 

Smallest Largest 
Integer Integer 
Value Value 

BCD Digit 0 15 

Byte -128 127 

Word -32,768 32,767 

Lono Word -2.147,483,648 2,147,483,647 

Quad Word -9.223,372,036,854.775.808 9,223,372,036,854, 775.807 

Notes: lsb:::: least significant bit, msb:::: most significant bit. 

See Also: 1.11. Common Macintosh Data Formats 

Source: M68000 Programmer's Reference Manual (5th Edition), pages 2-1 to 2-4 
MC68020 32-Bit Microprocessor User's Manual (2nd Edition), pages 1-4, 2-1 to 2-4 
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1.11. Common Macintosh Data Formats 

GENERAL DATA TYPES r-----r.=--~-~-..., 
Signed Byte I+ J Two's complement! 

7 6 0 

Byte 1~,---.....::;B:.:.:in=ary~---~1 
7 0 

Ptr* ~~~----------~A~d~d~re~s~s~(~of~S~i~gn~e~d~B~n=e~)--------~1 
Pointer to SignedByte 31 0 

Po7~:r~~ ~;r ...,1

3
,....,
1 
__________________ ....;A..;.;d;;.;:d;.;..;re;;.;:s;.;;;.s ...... (o"""f...;.P..;;;tr..._) --------------~0 I 

FIXed I+ I Two's complement integer 
31 30 

I Fraction *** 
16 

PASCAL DATA TYPES 
lnt I± Two's complement I 

16 0 

Longint I I Two's complement 
31 30 

Boolean I UNUSED ITorF I 
7 1 0 

Char I UNUSED I ASCII character I 
16 87 0 

Byte I UNUSED I B~te value I 
16 8 7 0 

Signed Byte I+ !Two's complement! 
7 6 0 

Single I IEEE standard single format 
31 

Double I IEEE standard single format 
63 

Extended I IEEE standard single format 
79 

Computational I Two's complement {integer with reserved value) 
63 

Ptr I Address of data 
31 

Handle I Address of master pointer 
31 

I 
0 

I 
0 

I 
0 

I 
0 

I 
0 

I 
0 

I 
0 

I 
0 

(continued) 
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Table 1.11. Continued 

STACK-BASED TRAP DAT;.:.A;.:.....:.T..;.Y.:..:PE::.:S~~--~-...,....-----, 
lnt I+ I Two's complement integer I 

16 0 

Longlnt L;I+~--~~~----___:T~w:.::o:..::'s:..:c:::o~m:.:.tp~le:.:.m.:.:;e:.:.n.:.:.t..::.in.:.::te~ga.::e:.:.r ______ ~l 
31 30 0 

Boolean I UNUSED I UNUSED ITtF I 
16 87 1 0 

Char I UNUSED I ASCII character I 
16 87 0 

Byte I UNUSED I B~e value I 
16 8 7 0 

Signed Byte I UNUSED I+ I Value I 
16 87 6 0 

Single, Double, or I Pointer to value (value converted to Extended) 
Computational 63 0 

Extended I Pointer to value 
63 0 

Ptr I Address of data 
63 0 

Handle I Address of master pointer 
63 0 

Record or Array I Pointer to structure (or structure if less than 4 bytes)* ... 
63 0 

VAR Parameter I Address of variable 
63 0 

Notes: • Numbers beneath boxes indicate bit numbers (high = most significant). 
• A bit value of 1 in the sign position(±) indicates the value is negative. 
• The IEEE floating-point format has an assumed high-order bit of 1 (i.e., is normalized). 
• Note that the exponent for IEEE floating-point numbers is "biased" by an implementation-independent 
amount. For the 680x0, the real exponent = exponent - 1 023. 

Source: 

See Also: 

• *If the pointer is to a specific type other than Signed Byte, the name of this data type 
will be TypePtr, as in StringPtr, FixedPtr, and so on. 
• **If the handle is to a specific type other than Signed Byte, the name of this data type 
will be TypeHandle, as in StringHandle, FixedHandle, and so on. 
• ***A binary value is stored in this word, with the bit order reversed from normal 
binary order (bit 15 is 2's position, bit 14 is 4's position, and so on). Fraction is obtained 
by dividing the binary value into 1 (e.g. 1 + 16 if bit 12 is set). 
• ****If structure is less than 2 bytes in length, the structure will be stored in 32 bits instead 
of 64; all structures should be padded to the nearest word boundary. 

Inside Macintosh, pages 1-78 to 1-79, 1-86 to 1-87, 1-91 

1.09. Two's Complements 
1 .1 0. Common 680x0 Data Formats 

15 
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1.12. Common String Formats 

C* I String 0 
~o------~~~------------~L-e~n-g~th+1 

Pascal* I Strlength I String I 
0 1 Length+1 

Notes: *Not all C and Pascal compilers follow these formats exactly, but this 
is the recognized standard for each. 

Source: 

See Also: 

Inside Macintosh, page 1-86 

1.1 0. Common 680x0 Data Formats 
1.11 . Common Macintosh Data Formats 

1.13. Common Memory Area Terminology 

Term Bits Possible Values Description 
Bit 1 2 Binarv digit-a single digital element 
Nibble 4 16 One·half of a byte is a "nibble" 
Byte 8 256 Standard "cell" of data, especially ASCII characters 
Word 16 65 536 68000 CPU deals with this amount of data at a time 
LonQ word 32 4,294,967,296 Smallest memory area that can handle a 680x0 address 
Quad word 64 NA 
Kilobyte NA NA 1024 bytes 
Megabyte NA NA 1 048576 bytes 

See Also: 1.19. Powers of Two 

Conventional Use 
Boolean value 
BCD digit (D-9) or hex diait (D-F) 
ASCII character 
Short integer; memory address (not including segment) 
LonQ inteQers or seQment addresses 
Used to contain results of Long Word multiplications 
NA 
NA 
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1.14. Binary Coded Decimal Number Format 

Nibble (one BCD value) 
Decimal BCD 

0 0000 
1 0001 
2 0010 
3 0011 
4 0100 
5 0101 
6 0110 
7 0111 
8 1000 
9 1001 

Byte (two BCD values) 
Decimal BCD Decimal BCD Decimal BCD 

00 0000 0000 25 0010 0101 50 0101 0000 
01 0000 0001 26 00100110 51 0101 0001 
02 0000 0010 27 0010 0111 52 0101 0010 
03 0000 0011 28 0010 1000 53 0101 0011 
04 0000 0100 29 0010 1001 54 0101 0100 
05 0000 0101 30 0011 0000 55 0101 0101 
06 0000 0110 31 0011 0001 56 0101 0110 
07 0000 0111 32 0011 0010 57 0101 0111 
08 0000 1000 33 0011 0011 58 0101 1000 
09 0000 1001 34 0011 0100 59 0101 1001 
10 0001 0000 35 0011 0101 60 0110 0000 
11 0001 0001 36 0011 0110 61 0110 0001 
12 0001 0010 37 0011 0111 62 0110 0010 
13 0001 0011 38 0011 1000 63 0110 0011 
14 0001 0100 39 0011 1001 64 0110 0100 
15 0001 0101 40 0100 0000 65 0110 0101 
16 0001 0110 41 0100 0001 66 01100110 
17 0001 0111 42 0100 0010 67 0110 0111 
18 0001 1000 43 0100 0011 68 0110 1000 
19 0001 1001 44 0100 0100 69 0110 1001 
20 0010 0000 45 0100 0101 70 0111 0000 
21 0010 0001 46 01000110 71 0111 0001 
22 0010 0010 47 0100 0111 72 0111 0010 
23 0010 0011 48 0100 1000 73 0111 0011 
24 0010 0100 49 0100 1001 74 0111 0100 

Notes: Two binary coded digits may be stored in one byte, as shown in the lower table. 

See Also: 1.07. Decimal to Binary Number Conversion 
1.1 0. Common 680x0 Data Formats 
1.11. Common Macintosh Data Formats 

17 

Decimal BCD 
75 0111 0101 
76 0111 0110 
77 0111 0111 
78 0111 1000 
79 0111 1001 
80 1000 0000 
81 1000 0001 
82 1000 0010 
83 1000 0011 
84 1000 0100 
85 1000 0101 
86 1000 0110 
87 1000 0111 
88 1000 1000 
89 1000 1001 
90 1001 0000 
91 1001 0001 
92 1001 0010 
93 1001 0011 
94 1001 0100 
95 1001 0101 
96 1001 0110 
97 1001 0111 
98 1001 1000 
99 1001 1001 
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1.15. ASCII Control Codes 

Dec Hex 
0 00 
1 01 
2 02 
3 03 
4 04 
5 05 
6 06 

7 07 
8 08 
9 09 

10 OA 
11 OB 
12 oc 
13 00 
14 OE 
15 OF 
16 10 
17 11 
18 12 
19 13 
20 14 
21 15 

22 16 
23 17 
24 18 
25 19 
26 1A 
27 1B 
28 1C 
29 10 
30 1E 
31 1F 

Notes: 

Binarv Mnemonic Name Definition 
0000 0000 NUL Null Space filler character; used in output timing for some device drivers 
0000 0001 SOH Start of header Marks beainnina of message header 
0000 0010 STX Start of text Marks beginning of data block (text) 
0000 0011 ETX End of text Marks end of data block (text) 
0000 0100 EOT End of transmission Marks end of transmission session 
0000 0101 ENQ lnquLry Request for identification or information 
0000 0110 ACK Acknowledgement "Yes" answer to queries or "ready for next transmission"; used in 

asynchronous protocols for timina 
0000 0111 BEL Bell Rings bell or audible alarm on terminal 
0000 1000 BS Backspace Moves cursor position back one character 
0000 1001 HT Horizontal tab Moves cursor position to next tab stop on line 
0000 1010 LF Line feed Moves cursor position down one line 
0000 1011 VT Vertical tab Moves cursor position down to next "tab line• 
0000 1100 FF Form feed Moves cursor position to top of next page 
0000 1101 CR Carriaae return Moves cursor to left marain 
0000 1110 so Shift out Next characters do not follow ASCII definitions 
0000 1111 Sl Shift in Next characters revert to ASCII meanina 
0001 0000 OLE Data link escape Used to control transmissions using "escap_e ~uences" 
0001 0001 DC1 Device control 1 Not defined; normally used for ON controls; usually user defined 
0001 0010 DC2 Device control 2 Not defined; normally used for ON controls· usually user defined 
0001 0011 DC3 Device control 3 Not defined; normally used for OFF controls; usually user defined 
0001 0100 DC4 Device control 4 Not defined· normally used for OFF controls· usually user defined 
0001 0101 NAK Negative acknowledgment "No" answer to questions or "errors found, retransmit"; used in 

asynchronous protocols 
0001 0110 SYN Synchronous idle Sent b_y_ synchronous devices when idle to insure sync 
0001 0111 ETB End of transmission block Marks block boundaries in transmission 
0001 1000 CAN Cancel Indicates previous transmission should be disregarded 
0001 1001 EM End of medium Marks end of physical media as in paper taoe 
0001 1010 SUB Substitute Used to replace a character known to be wrong 
0001 1011 ESC Escap_e Marks beainning of an Escape control sequence 
0001 1100 FS File separator Marker for major_portion of transmission 
0001 1101 GS Group separator Marker for submaior portion of transmission 
0001 1110 AS Record separator Marker for minor portion of transmission 
0001 1111 us Unit separator Marker for most minor oortion of transmission 

• ASCII control codes are sometimes used to "formalize" a communications session between communications devices. 
• DC1, DC2, DC3, DC4, FS, GS, AS, and US all have user-defined meanings and may vary in use between 
sessions or devices. 
• DC4 is often used as a general "stop transmission character." 
• Codes used to control cursor position may be used to control print devices and move the print 
head accordingly. Not all devices support the full set of positioning codes, however. 

See Also: 1.16. ASCII Character Set 
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1.16. ASCII Character Set 

Dec Hex Binary Name Character Dec Hex Binary Name Character 
0 00 0000 0000 NUL None 64 40 0100 0000 At sign @ 
1 01 0000 0001 SOH II A* 65 41 0100 0001 Capital A A 
2 02 0000 0010 STX 118* 66 42 0100 0010 Capital B B 
3 03 0000 0011 ETX "C' 67 43 0100 0011 CapitaiC c 
4 04 0000 0100 EOT II{)* 68 44 0100 0100 Capital D D 
5 05 0000 0101 ENQ liE* 69 45 0100 0101 CapitaiE E 
6 06 0000 0110 ACK liP 70 46 0100 0110 Capital F F 
7 07 0000 0111 BEL ~ 71 47 0100 0111 CapitaiG G 
8 08 0000 1000 BS "H* 72 48 0100 1000 Capital H H 
9 09 0000 1001 HT llf* 73 49 0100 1001 Capital I I 

10 OA 0000 1010 LF IIJ* 74 4A 0100 1010 CapitaiJ J 
11 OB 0000 1011 VT IIJ<" 75 48 0100 1011 Capital K K 
12 oc 0000 1100 FF Ill* 76 4C 0100 1100 Capital L L 
13 OD 0000 1101 CR 11M* 77 40 0100 1101 Capital M M 
14 OE 0000 1110 so liN* 78 4E 0100 1110 Capital N N 
15 OF 0000 1111 Sl IIQ* 79 4F 0100 1111 CapitalO 0 
16 10 0001 0000 OLE liP* 80 50 0101 0000 Capital P p 
17 11 0001 0001 DC1 IIQ* 81 51 0101 0001 Capital Q a 
18 12 0001 0010 DC2 fiR* 82 52 0101 0010 Capital R R 
19 13 0001 0011 DC3 liS* 83 53 0101 0011 CapitalS s 
20 14 0001 0100 DC4 liT* 84 54 0101 0100 Capital T T 
21 15 0001 0101 NAK ~ 85 55 0101 0101 I Capital U u 
22 16 0001 0110 SYN IIV* 86 56 0101 0110 CapitaiV v 
23 17 0001 0111 ETB w 87 57 0101 0111 CapitaiW w 
24 18 0001 1000 CAN II 'X: 88 58 0101 1000 Capital X X 
25 19 0001 1001 EM flY* 89 59 0101 1001 Capital Y y 
26 1A 0001 1010 SUB liZ: 90 SA 0101 1010 Capital Z z 
27 18 0001 1011 ESC l"f* 91 58 0101 1011 Opening bracket 1r 
28 1C 0001 1100 FS II\* 92 sc 0101 1100 Backward slash \ 
29 10 0001 1101 GS ~~r 93 50 0101 1101 Closing bracket 11 
30 1E 0001 1110 AS /W' 94 SE 0101 1110 Caret II 

31 1F 0001 1111 us II * 95 SF 0101 1111 Underscore 
32 20 0010 0000 Space Space 96 60 0110 0000 Grave 
33 21 0010 0001 Exclamation ooint ! 97 61 0110 0001 Lowercase A a 
34 22 0010 0010 Quotation mark " 98 62 0110 0010 Lowercase B b 
35 23 0010 0011 Number sian # 99 63 0110 0011 Lowercase C c 
36 24 0010 0100 Dollar sign $ 100 64 0110 0100 Lowercase D d 
37 25 0010 0101 Percent sian O/o 101 65 0110 0101 Lowercase E e 
38 26 0010 0110 Ampersand & 102 66 0110 0110 Lowercase F f 
39 27 0010 0111 Apostrophe ' 103 67 0110 0111 LowercaseG Ia 
40 28 0010 1000 Opening parenthesi~ I ( 104 68 0110 1000 Lowercase H h 
41 29 0010 1001 Closing parenthesis I) 105 69 0110 1001 Lowercase I i 
42 2A 0010 1010 Asterisk . 106 SA 0110 1010 LowercaseJ li 
43 28 0010 1011 Plus sign + 107 68 0110 1011 Lowercase K k 
44 2C 0010 1100 Comma 108 6C 0110 1100 Lowercase L I 
45 20 0010 1101 Hyphen or minus sial - 109 60 01101101 Lowercase M m 
46 2E 0010 1110 Period 110 6E 0110 1110 Lowercase N n 
47 2F 0010 1111 Slash I 111 SF 0110 1111 Lowercase 0 0 

48 30 0011 0000 Zero 0 112 70 0111 0000 Lowercase P IP 
49 31 0011 0001 One 1 113 71 0111 0001 Lowercase Q IQ 
50 32 0011 0010 Two 2 114 72 0111 0010 Lowercase R r 
51 33 0011 0011 Three 3 115 73 0111 0011 LowercaseS s 
52 34 0011 0100 Four 4 116 74 0111 0100 LowercaseT t 
53 35 0011 0101 Five 5 117 75 0111 0101 Lowercase U u 
54 36 0011 0110 Six 6 118 76 0111 0110 Lowercase V v 
55 37 0011 0111 Seven 7 119 77 0111 0111 LowercaseW w 
56 38 0011 1000 Eight 8 120 78 0111 1000 Lowercase X X 

57 39 0011 1001 Nine 9 121 79 0111 1001 LowercaseY IV 
58 3A 0011 1010 Colon : 122 7A 0111 1010 Lowercase Z z 
59 38 0011 1011 Semicolon ; 123 78 0111 1011 Opening brace If 
60 3C 0011 1100 Less than sign < 124 7C 0111 1100 Vertical line II 
61 30 0011 1101 EQual sign = 125 70 0111 1101 Closing brace ll 
62 3E 0011 1110 Greater than sign > 126 7E 0111 1110 Tilde -
63 3F 0011 1111 Question mark ? 127 7F 0111 1111 DEL Delete 

Notes: • Apple does not use the ASCII codes for all characters, using, for example, the lower 32 characters for graphics. 
• *ASCII defines characters Q-31 to be control characters (nonprinting characters). On the Macintosh, 
these characters will sometimes be displayed instead of being interpreted as commands. 
A few software programs do use the control characters for commands, however. 

See Also: 1.15. ASCII Control Codes 
1.17. Apple Macintosh Character Set 

19 
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1.17. Apple Macintosh Character Set 

Dec Hex Binary Name Character Dec Hex Binary Name Character 
0 00 0000 0000 Not defined 64 40 0100 0000 At sign @ 
1 01 0000 0001 Not defined 65 41 0100 0001 Capital A A 
2 02 0000 0010 Not defined 66 42 0100 0010 Capital B B 
3 03 0000 0011 Not defined 67 43 0100 0011 Capital C c 
4 04 0000 0100 Not defined 68 44 0100 0100 Capital D D 
5 OS 0000 0101 Not defined 69 45 0100 0101 Capital E E 
6 06 0000 0110 Not defined 70 46 0100 0110 Capital F F 
7 07 0000 0111 Not defined 71 47 0100 0111 Capital G G 
8 08 0000 1000 Not defined 72 48 0100 1000 Capital H H 
9 09 0000 1001 Not defined 73 49 0100 1001 Capital I I 
10 OA 0000 1010 Not defined 74 4A 0100 1010 CapitaiJ J 
11 OB 0000 1011 Not defined 75 48 0100 1011 Capital K K 
12 oc 0000 1100 Not defined 76 4C 0100 1100 Capital L L 
13 00 0000 1101 Not defined 77 40 0100 1101 Capital M M 
14 OE 0000 1110 Not defined 78 4E 0100 1110 CapitaiN N 
15 OF 0000 1111 Not defined 79 4F 0100 1111 Capital 0 0 
16 10 0001 0000 Not defined 80 50 0101 0000 CapitaiP p 
17 11 0001 0001 Command key • 3€ 81 51 0101 0001 CapitaiQ Q 
18 12 0001 0010 Check mark • ../ 82 52 0101 0010 Capital R R 
19 13 0001 0011 Filled diamond • • 83 53 0101 0011 Caoital S s 
20 14 0001 0100 Apple logo • • 84 54 0101 0100 CapitaiT T 
21 15 0001 0101 Not defined 85 55 0101 0101 Capital U u 
22 16 0001 0110 Not defined 86 56 0101 0110 Capital V v 
23 17 0001 0111 Not defined 87 57 01010111 Capital W w 
24 18 0001 1000 Not defined 88 58 0101 1000 Capital X X 
25 19 0001 1001 Not defined 89 59 0101 1001 Capital y y 
26 1A 0001 1010 Not defined 90 SA 0101 1010 Capital Z z 
27 18 0001 1011 Not defined 91 58 0101 1011 Opening bracket r 
28 1C 0001 1100 Not defined 92 sc 0101 1100 Backward slash \ 
29 10 0001 1101 Not defined 93 50 0101 1101 Closing bracket l 
30 1E 0001 1110 Not defined 94 SE 0101 1110 Caret A 

31 1F 0001 1111 Not defined 95 SF 0101 1111 Underscore 
32 20 0010 0000 Space 96 60 0110 0000 Grave 
33 21 0010 0001 Exclamation point ! 97 61 0110 0001 Lowercase a a 
34 22 0010 0010 Quotation mark " 98 62 0110 0010 Lowercase b b 
35 23 0010 0011 Number sign # 99 63 0110 0011 Lowercasec c 
36 24 0010 0100 Dollar sign $ 100 64 0110 0100 Lowercase d d 
37 25 0010 0101 Percent sign 0/o 101 65 0110 0101 Lowercase e e 
38 26 0010 0110 Ampersand & 102 66 0110 0110 Lowercase f f 
39 27 0010 0111 Apostroohe I 103 67 0110 0111 Lowercase g g 
40 28 0010 1000 Opening parenthesis ( 104 68 0110 1000 Lowercase h h 
41 29 0010 1001 Closii!Q_parenthesis ) 105 69 0110 1001 Lowercase i i 
42 2A 0010 1010 Asterisk . 106 SA 0110 1010 Lowercase i i 
43 28 0010 1011 Plus sign + 107 68 0110 1011 Lowercase k k 
44 2C 0010 1100 Comma 108 sc 0110 1100 Lowercase I I 
45 20 0010 1101 H}'Q_hen or minus sign - 109 60 0110 1101 Lowercase m m 
46 2E 0010 1110 Period 110 6E 0110 1110 Lowercase n n 
47 2F 0010 1111 Slash I 111 6F 0110 1111 Lowercase o 0 
48 30 0011 0000 Zero 0 112 70 0111 0000 Lowercase P D 
49 31 0011 0001 One 1 113 71 0111 0001 Lowercase g Q 

50 32 0011 0010 Two 2 114 72 0111 0010 Lowercase r r 
51 33 0011 0011 Three 3 115 73 0111 0011 Lowercases s 
52 34 0011 0100 Four 4 116 74 0111 0100 Lowercase t t 
53 35 0011 0101 Five 5 117 75 0111 0101 Lowercase u u 
54 36 0011 0110 Six 6 118 76 0111 0110 Lowercase v v 
55 37 0011 0111 Seven 7 119 77 0111 0111 Lowercasew w 
56 38 0011 1000 Eight 8 120 78 0111 1000 Lowercase x X 
57 39 0011 1001 Nine 9 121 79 0111 1001 Lowercase y y 
58 3A 0011 1010 Colon : 122 7A 0111 1010 Lowercase z z 
59 38 0011 1011 Semicolon ; 123 78 0111 1011 Ooenina brace f 
60 3C 0011 1100 Less than sian < 124 7C 0111 1100 Vertical line I 
61 30 0011 1101 Equal sign = 125 70 0111 1101 Closing brace } 
62 3E 0011 1110 Greater than sian > 126 7E 0111 1110 Tilde -
63 3F 0011 1111 Question mark ? 127 7F 0111 1111 I (Not defined) 

(continued) 
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Table 1.17. Continued 

Dec Hex Binary Name Character Dec 
128 80 1000 0000 A umlaut A 192 
129 81 1000 0001 A ring A 193 
130 82 1000 0010 Ccedilla c 194 
131 83 1000 0011 E acute E 195 
132 84 1000 0100 N tilde N 196 
133 85 1000 0101 0 umlaut 0 197 
134 86 1000 0110 U umlaut u 198 
135 87 1000 0111 a acute a 199 
136 88 1000 1000 a grave a 200 
137 89 1000 1001 a circumflex a 201 
138 BA 1000 1010 a umlaut a 202 
139 88 1000 1011 a tilde a 203 
140 BC 1000 1100 arina a 204 
141 BD 1000 1101 ccedi!la c 205 
142 8E 1000 1110 e acute e 206 
143 SF 1000 1111 e grave e 207 
144 90 1001 0000 e circumflex e 208 
145 91 1001 0001 e umlaut e 209 
146 92 1001 0010 i acute i 210 
147 93 1001 0011 i grave l 211 
148 94 1001 0100 i circumflex i 212 
149 95 1001 0101 i umlaut "j 213 
150 96 1001 0110 n tilde ii 214 
151 97 1001 0111 o acute 6 215 
152 98 1001 1000 o arave 0 216 
153 99 1001 1001 o circumflex 6 217 
154 9A 1001 1010 o umlaut 0 218 
155 98 1001 1011 o tilde 0 219 
156 9C 1001 1100 u acute u 220 
157 9D 1001 1101 u grave u 221 
158 9E 1001 1110 u circumflex 0 222 
159 9F 1001 1111 u umlaut 0 223 
160 AO 1010 0000 t 224 
161 A1 1010 0001 Degree symbol 0 225 
162 A2 1010 0010 Cent sian ¢ 226 
163 A3 1010 0011 Pound sign £ 227 
164 A4 1010 0100 Section sian § 228 
165 AS 1010 0101 Round bullet . 229 
166 A6 1010 0110 Paraaraoh sian ~ 230 
167 A7 1010 0111 B 231 
168 AB 1010 1000 Reaistered mark sign ® 232 
169 A9 1010 1001 Copyright sian © 233 
170 AA 1010 1010 Trademark sign TM 234 
171 AB 1010 1011 Acute mark 235 
172 AC 1010 1100 Umlaut 

.. 
236 

173 AD 1010 1101 Not eaual to** * 237 
174 AE 1010 1110 AE ligature ~ 238 
175 AF 1010 1111 Large slashed zero 0 239 
176 BO 1011 0000 lnfinih'_ sign ** 00 240 
177 81 1011 0001 Plus or minus sian •• + 241 
178 82 1011 0010 Less than or equal sign ** ~ 242 
179 83 1011 0011 Greater than or eaual sian ** > 243 
180 84 1011 0100 Yen sign ¥ 244 
181 85 1011 0101 Mu •• u 245 
182 86 1011 0110 Delta** a 246 
183 87 1011 0111 Siama •• :t 247 
184 88 1011 1000 C~taiJli •• n 248 
185 89 1011 1001 Small pi •• 1t 249 
186 BA 1011 1010 Integral** J 250 
187 88 1011 1011 a macron il 251 
188 BC 1011 1100 o macron g 252 
189 BD 1011 1101 Omeaa •• Q 253 
190 BE 1011 1110 ae ligature ~ 254 
191 8F 1011 1111 Small slashed zero "' 255 

Notes: • * Indicates characters normally only in the system font (Chicago). 
• •• Indicates characters that may not be in all fonts. 

Source: Inside Macintosh, page 1-221 

See Also: 1.16. ASCII Character Set 
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Hex Bina_!Y_ Name Character 
co 1100 0000 Opening auestion mark i. 
C1 1100 0001 Opening exclamation j 

C2 1100 0010 Upper riaht box •• -, 

C3 1100 0011 Square root sign ** " C4 1100 0100 Function sian •• l_ 
cs 1100 0101 Approximately sign •• = 
C6 11000110 Triangle •• A 
C7 1100 0111 << (( 

CB 1100 1000 >> )) 

C9 1100 1001 Ellipsis ... 
CA 1100 1010 Nonbreaking space 
CB 1100 1011 A grave A 
cc 1100 1100 A tilde A 
CD 1100 1101 Otilde 0 
CE 1100 1110 OE liaature CE 
CF 11001111 oe ligature at 
DO 1101 0000 En dash -
D1 1101 0001 Em dash -
D2 1101 0010 Openirtg quote mark " 
D3 1101 0011 Closing auote mark II 

D4 1101 0100 Opening single quote 
DS 1101 0101 Closing single auote ' 
D6 1101 0110 Divide b_y sign •• + 
D7 1101 0111 Open diamond 0 
DB 1101 1000 IY umlaut y 
D9 1101 1001 RESERVED 
DA 1101 1010 RESERVED 
DB 1101 1011 RESERVED 
DC 1101 1100 RESERVED 
DO 1101 1101 RESERVED 
DE 1101 1110 RESERVED 
OF 1101 1111 RESERVED 
EO 1110 0000 RESERVED 
E1 1110 0001 RESERVED 
E2 1110 0010 RESERVED 
E3 1110 0011 RESERVED 
E4 1110 0100 RESERVED 
ES 11100101 RESERVED 
E6 1110 0110 RESERVED 
E7 1110 0111 RESERVED 
E8 1110 1000 RESERVED 
E9 1110 1001 RESERVED 
EA 1110 1010 RESERVED 
E8 1110 1011 RESERVED 
EC 1110 1100 RESERVED 
ED 1110 1101 RESERVED 
EE 1110 1110 RESERVED 
EF 1110 1111 RESERVED 
FO 1111 0000 RESERVED 
F1 1111 0001 RESERVED 
F2 1111 0010 RESERVED 
F3 1111 0011 RESERVED 
F4 1111 0100 RESERVED 
FS 1111 0101 RESERVED 
F6 1111 0110 RESERVED 
F7 1111 0111 RESERVED 
F8 1111 1000 RESERVED 
F9 11111001 RESERVED 
FA 1111 1010 RESERVED 
FB 1111 1011 RESERVED 
FC 1111 1100 RESERVED 
FD 1111 1101 RESERVED 
FE 1111 1110 RESERVED 
FF 1111 1111 RESERVED 



22 The Programmer's Apple Mac Sourcebook 

1.18. Digit Positions In Common Bases 

Dlait Position Value 
Base Name 6th Pos. 5th Pos. 4th Pos. 3rd Pos. 2nd Pos. 1st Pos. 

2 Binary 32 16 8 4 2 1 
10 Decimal 100,000 10,000 1000 100 10 1 
16 Hexadecimal 1,048,576 65,536 4096 256 16 1 

Notes: The first digit position is the least significant. 

See Also: 1.07. Decimal to Binary Number Conversion 
1 .08. Decimal to Hexadecimal Number Conversion 

1.19. Powers Of Two 

Power Value Common Definitions and Usage 
2"1 2 (1 bit may have 2 possible values) (2 bytes= word) 
2"2 4 (4 bits= nibble, BCD Digit) (4 bytes= double word) 
2"3 8 (8 bits= byte, ASCII Character) 
2"4 16 (16 bits = word, Near Address) (16 bytes = paragraph) 
2"5 32 (32 bits= double word, Far Address) 
2"6 64 
2"7 128 
2"8 256 (1 byte may have 256 possible values) (256 bytes= page) 
2"9 512 

2"10 1,024 (1 ,024 bytes= kilobyte) 
2"11 2,048 
2"12 4,096 
2"13 8,192 
2"14 16,384 
2"15 32,768 
2"16 65,536 (65,536 bytes = segment) 
2"17 131 ,072 
2"18 262,144 
2"19 524,288 
2"20 1,048,576 (1 ,048,576 bytes = megabyte) 
2"21 2,097,152 
2"22 4,194,304 
2"23 8,388,608 
2"24 16,777,216 
2"25 33,554,432 

Notes: 2"15 means "2 raised to the 15th power." 

See Also: 1.1 0. Common 680x0 Data Formats 
1.13. Common Memory Area Terminology 



Section 1: General Information 

1.20. International Sort Ordering 

In ASCII sort ordering, characters are sorted as follows: 
Lower numbered ASCII characters appear before higher numbered ones, thus: 
- All uppercase characters appear before lowercase ones. 
- Characters with diacritical marks (foreign characters) come after all letters. 

c AS II sort ordering treats the aiJ;J_hab et /Ike this· 
Sort Position ~ASCII Code Character Sort Position IASC/1 Code Character 

1 65 A 48 118 v 
2 66 B 49 119 w 
3 67 c 50 120 X 

4 68 D 51 121 y_ 

5 69 E 52 122 z 
6 70 F 53 128 A 
7 71 G 54 129 A 
8 72 H 55 130 c 
9 73 I 56 131 E 
10 74 J 57 132 N 
11 75 K 58 133 0 
12 76 L 59 134 u 
13 77 M 60 135 a 
14 78 N 61 136 a 
15 79 0 62 137 a 
16 80 p 63 138 a 
17 81 a 64 139 a 
18 82 A 65 140 a 
19 83 s 66 141 c 
20 84 T 67 142 e 
21 85 u 68 143 e 
22 86 v 69 144 e 
23 87 w 70 145 e 
24 88 X 71 146 i 
25 89 y 72 147 i 
26 90 z 73 148 i 
27 97 a 74 149 'i 
28 98 b 75 150 fl 
29 99 c 76 151 6 
30 100 d 77 152 0 
31 101 e 78 153 0 
32 102 f 79 154 0 
33 103 g 80 155 6 
34 104 h 81 156 u 
35 105 i 82 157 u 
36 106 j 83 158 a 
37 107 k 84 159 0 
38 108 I 85 167 B 
39 109 m 86 174 JE 
40 110 n 87 190 CB 

41 111 0 88 203 A 
42 112 p 89 204 A 
43 113 Q 90 205 0 
44 114 r 91 206 CE 
45 115 s 92 207 ca 
46 116 t 93 216 y 
47 117 u 

(continued) 
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Table 1.20. Continued 

In international sort ordering using the Macintosh's International Utilities Package, sort order is changed as follows: 
- Characters are sorted by alphanumeric order, regardless of case or diacritical marks 
(i.e., case and diacritical marks are ignored). 
- Ligatures (two-character combinations, like .tE) are treated differently in Germany.* 

l t tl n erna ona 
Precedence 

1 -31 
32 
33 
34 

35-38 
39 

40-63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

91 - 173 
174 

175 + 

Notes: 

Source: 

h I h b Ilk hi sort Oli er n11_ treats t e atpJ a et e t s: 
Row Code Characters 
$01 -$1 F ASCII control characters (in order) 

$20 S_Q_ace 
$21 ! 
$22 n "" (( ,, 

$23-$26 #, $, %, & (in that order) 
$27 Ill 

$28- $3F Remainina punctuation, in ASCII order 
$40 @ 
$41 A A A A A a a a a a a a 
$42 B b 
$43 c c c c 
$44 D d 
$45 E E e e e e e 
$46 F f 
$47 G a 
$48 H h 
$49 I i r i i "j 

$4A J j 
$48 K k 
$4C L I 
$40 M m 
$4E N N n ti 
$4F 0 0 0 0 0 6 0 0 0 6 0 

$50 p p 
$51 a Q 

$52 R r 
$53 s s 
$54 T t 
$55 u u u u 0 0 
$56 v v 
$57 w w 
$58 X X 

$59 y y v 
$SA z z 

$58- $AD Remaining punctuation and misc. characters, in order 
$AE .tEc:aCEce 

$AF+ All remaining characters, in order of hex value 

* Ligatures are normally ordered: 
AE .tE OE CE ae c:a oe re 

In Germany, this is modified to: 
AE A .tE ae a c:a 0 E 0 o e o ce ss B U E 0 u e 0 

Inside Macintosh, page 1-503 
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1.21. Truth Tables for Logical Operations 

AND OR 
Condition 1 Condition 2 Result Condition 1 Condition 2 Result 
TRUE TRUE TRUE TRUE TRUE TRUE 
TRUE FALSE FALSE TRUE FALSE TRUE 
FALSE TRUE FALSE FALSE TRUE TRUE 
FALSE FALSE FALSE FALSE FALSE FALSE 

EXCLUSIVE OR (XOR) NOT 
Condition 1 Condition 2 Result Condition Result 
TRUE TRUE FALSE TRUE FALSE 
TRUE FALSE TRUE FALSE TRUE 
FALSE TRUE TRUE 
FALSE FALSE FALSE 

Notes: The resulting value is read by finding a row in which the conditions 
you are looking up are met and by reading the result in the right-most 
column of that row. 
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Section II: Operating System Software, Resources, and File Formats 

2.001. Predefined System Packages 

Resource ID 
PACK 0 
PACK 2 
PACK 3 
PACK 4 
PACK 5 
PACK 6 
PACK 7 
PACK 12 
DRVR 2 
DRVR 9 
DRVR 10 
DRVR 12 
DRVR 13 
DRVR 14 
DRVR 15 
DRVR 16 
PTCH 0 
PTCH 105 
PTCH 117 
PTCH 630 
PTCH 375 

Notes: 

Source: 

See Also: 

Description Comments 
List manager packaoe Includes list definition procedure (LDEF 0) 
Disk initialization package Includes disk formatting resource (FMTR) 
Standard file package Includes resources (ALRT, DITL, and DLOG) 
Floating-point arithmetic _g_ackaoe 
Transcendental functions package 
International utilities package 
Binary-decimal conversion package 
Color picker package Used by Mac II only 
.PRINT driver 
.MPP driver for Apple Talk 
.ATP driver for Apple Talk 
Calculator DA 
Alarm Clock DA 
Key Caps DA 
Control Panel DA 
Chooser DA 
Update for all ROMs 
Update for version $69 ROM Original 64K ROM 
Update for version $75 ROM Macintosh Plus ROM 
Update for version $76 ROM Macintosh SE ROM 
Update for version $78 ROM Macintosh II ROM 

• System contains other general resources, including fonts, icons, I NITs, and so on. 
• Accurate as of System 4.1 . 

Technical Introduction to the Macintosh Family, pages 77 to 79 
Inside Macintosh, pages V-35, V-36 

2.002. Predefined Cursors 
2.007. ROM Resources 

2.002. Predefined Cursors 

Cursor Cursor Name Use 

lit arrow Selection in controls and on desktop 

I iBeamCursor Selection in text 

+ crossCursor Drawing, shrinking, or stretching of graphic objects 

~ 
plusCursor Selection in arrays 

~ 
watchCursor Wait; operation in progress 

Notes: Other cursors are used, but these are the only ones defined by Apple. 

Source: Inside Macintosh, pages 1-38, 1-474 

See Also: 2.024. CURS Resource Format 
2.025. Cursor Data Masks 

29 
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2.003. Standard Package IDs 

ID Package Name Constant Name 
2 Disk initialization dsklnit 
3 Standard file stdFile 
4 Floating-point arithmetic fiPoint 
5 Transcendental functions trFunc 
6 International utilities intUtil 
7 Binarv-decimal conversion bdConv 

Notes: Contents of packages may change between versions of software. 

Source: Inside Macintosh, page 1-483 

See Also: 2.001. Predefined System Packages 

2.004. Standard Drivers and DAs 

ID Driver Name Comments 
2 .PRINT Handles communication between Print Manager and printer 
9 .MPP Apple Talk driver 
10 .ATP Apple Talk driver 
18 Control Panel DA 
28 .XPP Apple Talk driver 

Source: Inside Macintosh, page V-35 

2.005. Standard Patches (PTCHs) 

ID Purpose 
0 Updates applicable to all ROMs 

105 Updates applicable to 64K ROMs 
117 Updates applicable to 128K ROMs 
376 Updates applicable to Mac II 256K ROMs 
630 Updates applicable to Mac SE 256K ROMs 

Source: Inside Macintosh, page V-36 
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2.006. Standard Alert Icons 

Icon Icon Name ID # 
Note 1 

Caution 2 

Stop 0 

Notes: Icon appearances changed beginning with System 4.2. 

Source: Inside Macintosh, page 1-420 

See Also: 2.033. ICON Resource Format 

2.007. ROM Resources 
ROM T ype 

Type ID Assigned Function SE II 
CDEF 0 Default button definition procedure X X 

1 Default scroll bar definition procedure X X 
CURS 1 IBeamCursor (text selection) X X 

2 CrossCursor (drawing) X X 
3 PlusCursor (array selection) X X 
4 WatchCursor (wait) X X 

DRVR 3 .Sound (sound driver) X X 
4 .Sony (flo_m>y driver} X X 
9 .MPP (AppleTalk) X X 

$A .ATP ( Apple Talk) X X 
$28 .XPP( A~eTalk) X X 

FONT 0 System font name X X 
$C System font (Chicago 12) X X 

$180 Geneva font name X 
$189 Geneva 9 X X 
$18C Geneva 12 X X 
$200 Monaco font name X 
$209 Monaco 9 X X 

KCHR 0 ASCII key mapping X 
KMAP 0 Keyboard mapping X X 
MBDF 0 Default menu bar procedure X X 
MDEF 0 Default menu definition procedure X X 
NFNT 2 Chicago 12 font (4-bit) X 

3 Chicago 12 font (8-bit) X 
$22 Geneva 9 font (4-bit) X 

PACK 4 Floating-point arithmetic package X X 
5 Transcendental functions package X X 
7 Binary to decimal conversion package X X 

SERD 0 Serial driver X X 
(continued) 
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Table 2.007. Continued 

TYJJf!_ ID 
WDEF 0 

1 
cctb 0 
clut 1 

2 
4 
8 

$7F 
gam a 0 
mitq 0 
snd 1 
wctb 0 

Notes: 

Source: 

See Also: 

ROM T ype 
Assianed Function SE I I 

Default window definition function (document) X X 
Default window definition function (rounded) X X 
Control color table* X 
Color lookup table* X 
Color lookup table* X 
Color lookup table* X 
Color lookup table* X 
Color lookup table* X 
Color correction table* X 
Internal memory requirements for MakeiTable X 
Brass horn X 
Window color table* X 

• Uppercase and lowercase characters are recognized as different 
in resource types. 
•* Mac II ROMs only. 

Inside Macintosh, pages V-32 to V-34, 1-108 

2.002. Predefined Cursors 
2.01 0. Resource Types 
2.013. to 2.058. individual resource format tables 

2.008. Resource Numbering 

Numbers 
0 to 127 

128 to 32767 
-1 to -16384 

-16385 to -32768 

Notes: 

Source: 

See Also: 

Usaae 
System resource use only 
Available for application use 
System resources owned by other system resources* 
RESERVED 

*ID numbers for owned resources are assigned as follows: 

Bit# Use Contents 
0-4 ID# 
5-10 OwneriD# 
11-13 Type 000 = DRVR 

001 = WDEF 
010 = MDEF 
011 = CDEF 
100 = PDEF 
101 =PACK 
110, 111 =RESERVED 

14-15 Always 1 

Inside Macintosh, pages 1-1 08 to 1-110 

2.001. Predefined System Packages 
2.006. Standard Alert Icons 
2.011. to 2.068. individual resource format tables 
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2.009. Resource Attributes 

Bit Numbers 
7 6 5 4 3 2 1 0 Constant Name Allowable Values 
X RESERVED 

X resSysHeao 1 =read into system heap, 0 =application heap 
X resPuraeable 1 = ouraeable, 0 =not purgeable 

X res locked 1 =locked, 0 =unlocked 
X res Protected 1 =protected, 0 =unprotected 

X res Preload 1 = oreload, 0 =don't preload 
X resChanaed* 1 =write to resource file, 0 =no write 

X RESERVED 

Notes: * resChanged should not be set directly. 

Source: Inside Macintosh, pages 1-110 to 1-112 

2.01 0. Resource Types 

Type Function See Also Notes 
actb Alert color table 2.011. actb dctb, ictb Resource Formats Added with System 4.1 
atpl Internal AppleTalk resource Added with System 4.1 

ALRT Alert template 2.012. ALRT Resource Format 
ADBS Service routine for Apple Desktop Bus Added with System 4.1 
bmap Control Panel bitmap 
BNDL Bundle 2.013. BNDL Resource Format 
boot Boot blocks copy Added with System 4.1 

CACH RAM cache code 
cctb Control color table 2.014. cctb Resource Format Added with System 4.1 

CDEF Control definition 2.015. CDEF Resource Format 
cdev Control Panel device code 2.016. cdev Resource Format 
cicn Color icon 2.019. cicn Resource Format 
clst Chooser/Control Panel cached icon list Added with System 4.1 
clut Color lookuP table 2.020. clut Resource Format 

CNTL Control template 2.021. CNTL Resource Format 
CODE Code seament 2.022. CODE Resource Format 

crsr Color cursor 2.023. crsr Resource Format Added with System 4.1 
ctab Control Panel resource 

CURS Cursor 2.024. CURS Resource Format 
dctb Dialoo color table 2.011. actb dctb ictb Resource Formats Added with System 4.1 
DITL Dialoa or alert item list 2.026. DITL Resource Format 

DLOG Dialoo template 2.027. DLOG Resource Format 
DRVR Desk accessorv or device driver 
DSAT System startup alert table 
fctb Font color table 2.028. fctb Resource Format Added with System 4.1 
finf Font information Added with System 4.1 

FKEY Function key (Command-Shift-Number) 2.029. FKEY Resource Format 
FMTR Formattino code for floppy drives 2.003. Standard Packaoe IDs 
FOND Font familY 2.030. FOND Resource Format 
FONT Font 2.031. FONT Resource Format 
FREF File reference 2.032. FREF Resource Format 
FRSV Reserved system font IDs 
FWID Font widths 
oama Color correction table Added with System 4.1 
ICN# Icon list 2.034. ICN# Resource Format 
ICON Icon 2.033. ICON Resource Format 
ictb Color table dialoa item 2.011. actb dctb. ictb Resource Formats 
I NIT Initialization 2.035. INIT Resource Format 
insc Installer script 

INTL * International * 2.036. INTL 0, 2.037. INTL 1 Resource Formats 
I NT# Number list owned by Find File 
itiO International date and time formats 2.036. itiO Resource Format Added with System 4.1 
itl1 International day and month names 2.037. itl1 Resource Format Added with System 4.1 
itl2 International utilities packaae sort hooks Added with System 4.1 
itlb International utilities packaoe scriPt bundles 2.038. itlb Resource Format Added with System 4.1 
itlc International confiouration for script manaaer Added with System 4.1 

(contmued) 
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Table 2.010. Continued 

Twa 
KCAP 
KCHR 
KMAP 
KSWP 
LDEF 
lmem 
mach 

MBAR 
MBDF 
mcky 
mctb 

MDEF 
MENU 
mita 

MMAP 
mppc 
NBPC 
NFNT 
nrct 

PACK 
PAT 
PAT# 
PDEF 
PICT 
pitt 
ppat 

PREC 
PRER 
PRES 
PTCH 
RDEV 
ROvr 
ROv# 
scm 

SERD 
SICN 
SIZE 
snd 
snth 
STR 
STR# 
TEXT 
VERS 
wctb 

WDEF 
WIND 

Notes: 

Source: 

See Also: 

Function See Also Notes 
Keyboard layout (used by Key Caps) Added with System 4.1 
ASCII kev mapoina (software mapping) 2.039. KCHR Resource Format Added with Svstem 4.1 
Keyboard mapping (hardware mapping) 2.040. KMAP Resource Format Added with System 4.1 
Keyboard script table 
List definition _Qrocedure 
Low memory alobals Added with System 4.1 
Machine identification 2.041 . mach Resource Format 
Menu bar 2.042. MBAR Resource Format 
Default menu definition procedure 2.043. MBDF Resource Format Added with System 4.1 
Mouse tracking resource Added with System 4.1 
Menu color table 2.044. mctb Resource Format Added with System 4.1 
Menu definition 2.045. MDEF Resource Format 
Menu 2.046. MENU Resource Format 
Internal memory reQuirements for MakeiTable Added with System 4.1 
Mouse trackina code Added with System 4.1 
AppleTalk configuration code Added with System 4.1 
AppleTalk bundle Added with System 4.1 
128K ROM font 2.047. NFNT Resource Format 
Rectanale positions 2.048. nrct Resource Format Added with Svstem 4.1 
Package 
Pattern 2.049. PAT Resource Format 
Pattern list 2.050. PAT# Resource Format 
Printing code 
Picture 2.051. PICT Resource Format 
Color palette 2.052._pJtt Resource Format Added with System 4.1 
Pixel pattern 2.053; ppat Resource Format Added with Svstem 4.1 
Print record 
Chooser device type 2.054. PRER Resource File Format 
Chooser device type 2.055. PRES Resource File Format 
ROM patch code 
Chooser device type 
Code overridina ROM resources 
List of ROM resources to be overriden 2.056. ROv# Resource Format 
Screen confiauration 2.057. scrn Resource Format 
RAM serial driver 
Script symbol 
Switcher/MultiFinder resource 2.058. SIZE Resource Format 
Sound resource 2.059. snd 1 2.060. snd 2 Resource Formats Added with System 4.1 
Synthesizer resource 2.061. snth Resource Format Added with System 4.1 
String 2.062. STR Resource Format 
Strine list 2.063. STR# Resource Format 
Text 2.064. TEXT Resource Format 
Software version number 2.065. vers Resource Format 
Window color table 2.066. wctb Resource Format Added with System 4.1 
Window definition 2.067. WDEF Resource Format 
Window 2.068. WIND Resource Format 

•Uppercase and lowercase characters are recognized as different in resource types. 
•Three character resource names require a space character at the end (PAT, STR, for example). 
• Where Apple has so specified, we have indicated the system version number where a resource type was added. 
Most, not all, of the remaining resources were in the original software definitions. 
•*Obsolete. 

Inside Macintosh, pages 1-107 to 1-108, 1-455, V-30 to V-32, V-127, V-327 to V-328 

2.011. to 2.068. individual resource format tables 
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2.011. actb, dctb, ictb Resource Formats 

Size 
Lona word 

Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 

Source: 

See Also: 

Name Comments 
wCSeed Always 0 

wCReserved Always 0 
ctSize -1 for default window colors 

wContentColor (Part I D) 
wContentColor (Red value) 

wContentColor (Green value) 
wContentColor (Blue value) 

wFrameColor (Part ID) 
wFrameColor (Red value) 

wFrameColor (Green value)_ 
wFrameColor (Blue value) 

wTextColor (Part ID) 
wTextColor (Red value) 

wTextColor (Green value) 
wTextColor (Blue value} 

wHiliteColor (Part I D) 
wHiliteColor (Red value) 

wHiliteColor (Green value) 
wHiliteColor (Blue value) 
wTitleBarColor (Part I D) 

wTitleBarColor (Red value l 
wTitleBarColor (Green value) 

wTitleBarColor (Blue value) 

Inside Macintosh, pages V-278 to V-279 

2.01 0. Resource Types 
2.026. DITL Resource Format 

2.012. ALRT Resource Format 

Size 
8 bytes 
2 bytes 
4 bits 
4 bits 
4 bits 
4 bits 

Notes: 

Source: 

See Also: 

Name Comments 
Bounding Rectangle 

Resource ID of Item List ID of accompanying DITL resource 
4th Stage* 
3rd Stage* 
2nd Stage* 
1st Stage* 

* Format of stage data: Bit 
Bit 

2 Bits 

Inside Macintosh, pages 1-426 to 1-427 

2.01 0. Resource Types 
2.026. DITL Resource Format 

Item # - 1 of Default Item 
Draw Alert Box 
Sound Number 

35 

NormallyO 
0 =no, 1 =yes 
0-3 
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2.013. BNDL Resource Format 

Size 
4 bytes 
2 bytes 
2 bytes 
4 bytes 
2 bytes 
2 bytes 
2 b_ytes 

Notes: 

Source: 

See Also: 

Name Comments 
Application Signature 4-character signature, as in MACA 

Resource ID of Version Data 
Number Resource Types - 1 

Resource Type These two fields repeat for each resource type 
Number Resources of Type -1 

LocaiiD These two fields repeat for each resource 
ActuaiiD 

Normally a BNDL has two resource types: ICN# and FREF. 

Inside Macintosh, pages 111-12 to 111-13 

2.01 o. Resource Types 
2.032. FREF Resource Format 
2.034. ICN# Resource Format 

2.014. cctb Resource Format 

Size Name Comments 
Long word ccSeed Always 0 

Word ccReserved Always 0 
Word ctSize 3 for standard controls 
Word cFrameColor(Part 10) 
Word cFrameColor (Red value) 
Word cFrameColor (Green value) 
Word cFrameColor (Blue value) 
Word cBodyColor (Part I D) 
Word cBod_y_Color (Red value} 
Word cBodyColor (Green value) 
Word cBodyColor (Blue value) 
Word cTextColor (Part ID) 
Word cTextColor (Red value) 
Word cTextColor (Green value) 
Word cTextColor (Blue value) 
Word cThumbColor (Part I D) 
Word cThumbColor (Red value) 
Word cThumbColor(Green value) 
Word cThumbColor (Blue value) 

Source: Inside Macintosh, pages V-218 to V-221 

See Also: 2.01 0. Resource Types 
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2.015. CDEF Resource Format 

I The resource data for this format is simply the compiled code of the control definition function. 

Source: Inside Macintosh, page 1-333 

See Also: 2.01 0. Resource Types 
2.021. CNTL Resource Format 

2.016. cdev Resource Format 

I The resource data for this format is simply the compiled code of the control panel function. 

Notes: A cdev file must have one each of the following resources (each of ID # -4064): 
DITL, mach, nrct, ICN#, BNDL, FREF, cdev. 

Source: Inside Macintosh, page V-327 

See Also: 2.01 0. Resource Types 

2.017. cdev Message Values 

Value 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

Source: 

See Also: 

Message Name 
initDev 
hitDev 

closeDev 
nuiDev 

updateDev 
activDev 

deActivDev 
keyEvtDev 

macDev 
undoDev 
cutDev 

copyDev 
pasteDev 
clearDev 

Inside Macintosh, page V-331 

2.016. cdev Resource Format 
2.018. cdev Result Codes 

Comments 
Initialization 
User clicked a dialog item 
User closed cdev or selected another 
Run desk accessory 
Update event 
Activate event 
Deactivate event 
Kevdown or autokey event 
Check characteristics of machine 
Edit menu Undo 
Edit menu Cut 
Edit menu Copy 
Edit menu Paste 
Edit menu Clear 
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2.018. cdev Result Codes 

Value 
-1 
0 
1 
3 

Source: 

See Also: 

Result Code 
cdevGenErr 
cdevMemErr 
cdevResErr 
cdevUnset 

Inside Macintosh, page V-335 

2.016. cdev Resource Format 
2.017. cdev Message Values 

Comments 
Generic error 
Insufficient memory 
Missing resource 
No error 

2.019. cicn Resource Format 

Section Name Size 
lconPMa_Q 4 bytes 

2 bytes 
8 bytes 
2 bytes 
2 bytes 
4 bytes 
4 bytes 
4 bytes 
2 bytes 
2 bytes 
2 bytes 
2 bytes 
4 bytes 
4 bytes 
4 bytes 

Icon Mask 4 bytes 
2 bytes 
8 bytes 

lconBMap 4 bytes 
2 bytes 
8 bytes 

Icon Data 4 bytes 
Mask Data Varies 
BMapData Varies 
PMapCTab Varies 
PMapData Varies 

Notes: 

Source: 

See Also: 

Item Name Comments 
baseAddr Base address of icon's pixel image 
rowBytes rowBytes of image 
bounds Rectangle of image 

pmVersion NormallyO 
Q_ackTy_pe NormallyO 
packSize NormallyO 

hRes $0048 0000 
vRes $0048 0000 

pixeiType 0 = chunky pixels 
pixeiSize Number of bits per pixel 

cmpCount Normally 1 
cmpSize pixelsize 

plane Bytes NormallyO 
_pmTable NormallyO 

RESERVED NormallyO 
baseAddr Base address of mask used when drawing icon 
row Bytes rowBytes of mask image 
bounds Rectangle of image 

baseAddr Base address of icon bit map when drawing to 1-bit screen 
row Bytes rowBytes of icon image 
bounds Rectangle of image 

Handle Placeholder Normally_O 
Icon's Mask Data size = lconMask.rowBytes*height) 

Icon's Bitmap Data size= lconBMap.rowBytes*height) 
Icon's Color Table size = 8 + (ColorTable.ctSize+ 1 )*CTEntrySize) 
Icon's Image Data size= lconPMap.rowBytes*height) 

Height= lconPMap"".bounds.bottom- lconPMap"".bounds.top 

Inside Macintosh, pages V-80 to V-81 

2.01 0. Resource Types 
2.020. clut Resource Format 
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2.020. clut Resource Format 

Size Item Name Comments 
4 bytes ctSeed NormallvO 
2 bytes ctFiaas $0000 if pixMao color table, $8000 if device color table 
2 bvtes ctSize Number of entries in color table minus 1 

8 * ( ctSize+ 1 ) bytes Table Data Each table entry: 2 bvtes Value# * 
2 bYtes Red component value 
2 bvtes Green component value 
2 bvtes Blue component value 

Notes: *Value# is pixel value associated with RGB color for pixMap tables only. 

Source: Inside Macintosh, page V-81 

See Also: 2.010. Resource Types 

2.021. CNTL Resource Format 

Size Name Comments 
8 bytes Boundina Rectanale 
2 bytes Value Current setting 
2 bytes Visible TRUE= control is visible 
2 bytes Maximum Maximum allowable setting 
2 bytes Minimum Minimum allowable setting 
2 bvtes orociD 
4 bytes refCon Control's reference ID 
n bvtes Title Pascal strina 

Source: Inside Macintosh, pages 1-332 to 1-333 

See Also: 2.01 0. Resource Types 
2.015. CDEF Resource Format 

2.022. CODE Resource Format 

I The resource data for this format is simply the compiled code. 

Source: Programmer's Introduction to the Macintosh, page 55 

See Also: 2.01 0. Resource Types 
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2.023. crsr Resource Format 

Section Name Size 
CCrsr 2 b_rtes 

4 bytes 

4 bytes 

4 bytes 
2 bytes 
4 bytes 
32 bytes 
32 bytes 
4 bytes 
4 bytes 
4 bytes 

Pix Map 4 bytes 
2 bytes 
8 bytes 
2 bytes 
2 bytes 
4 bytes 
4 bytes 
4 bytes 
2 bytes 
2 bytes 
2 bytes 
2 bytes 
4 bytes 
4 bytes 

4 bytes 
Data Varies 

Varies 

Notes: 

Source: 

See Also: 

Item Name Comments 
crsrTy_ge Set to $8001 
srsrMap Offset to pixMap structure for cursor 

from beainning of resource data 
crsrData Offset to pixel data ( crsr1 Data) 

from beginning of resource data 
crsrXData Should be o 
crsrXValid Should be 0 

crsrXHandle Should be 0 (space for handle) 
crsr1 Data 1-bit image bitmap for cursor 
crsrMask 1-bit image bitmap for cursor's mask 

crsrHotSpot Vertical, horizontal coordinates of hot spot for cursor 
crsrXTable Should be 0 

crsriD Should be 0 
baseAddr Should be 0 
rowBvtes rowBytes count for image 
bounds Rectangle bounding image 

pmVersion Should be 0 
pack Type Should be o 
packSize Should be 0 

hRes Should be $0048 0000 
vRes Should be $0048 0000 

pixeiType 0 = chunky pixels 
pixeiSize Number of bits per pixel in image bitmap 

cmpCount Should be 1 
cmpSize Set to pixeiSize 

plane Bytes Should be 0 
pmTable Offset to color lookup table 

from beginning of resource data 
pmReserved Should be o 

Pixel Data 
Color Lookup Table (See 2.020.) 

Size of Pixel Data = offset to Color Lookup Table - Offset to Pixel Data. 

Inside Macintosh, pages V-78 to V-79 

2.01 0. Resource Types 
2.020. clut Resource Format 

2.024. CURS Resource Format 

Size 
32 bytes 
32 bytes 
4 bytes 

Source: 

See Also: 

Name Comments 
Cursor Data Formatted as 16x16 grid (word =single pixel line) 
Cursor Mask Formatted as 16x16 grid (see 2.025.) 

Cursor Hot Spot Point that aligns with mouse position 

Inside Macintosh, pages 1-146 and 1-476 

2.01 0. Resource Types 
2.025. Cursor Data Masks 
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2.025. Cursor Data Masks 

Data Mask Resulting Pixel 
0 1 White 
1 1 Black 
0 0 Same as pixel under cursor 
1 0 Inversion of pixel under cursor 

Source: Inside Macintosh, page 1-147 

See Also: 2.024. CURS Resource Format 

2.026. DITL Resource Format 

Size Name Comments 
2 b_ytes Number of Items Number of items in DITL array that follows (i.e., n) 
Varies Item Arrays * 

Notes: • *F t fIt A orma o em rrays: 
4 bytes Placeholder for pointer 
8 bytes Rectangle bounds 
1 byte Item type *** 
1 byte # Bvtes following 

n bytes** Varies*** 
•** Must be an even number. 
•*** Varies by item t(pe: 

Item Type Content 
ctrlltem Resource ID 
btnCtrl Title 
chkCtrl Title 
radCtrl Title 
resCtrl Resource ID 

stat Text Text 
editText Text 
icon Item Resource ID 
pic Item Resource ID 

userltem Nothing (length= 0) 

Source: Inside Macintosh, pages 1-427 to 1-429 

See Also: 2.01 0. Resource Types 
2.012. ALRT Resource Format 
2.027. DLOG Resource Format 

Normally 0 

Length of data that follows 

Lenath 
Two bytes 
Pascal string 
Pascal string 
Pascal string 
Two bytes 
Pascal string 
Pascal string 
Two bytes 
Two bytes 
Zero bytes 
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2.027. DLOG Resource Format 

Size 
8 byfes 
2 bvtes 
1 byte 
1 byte 
1 bvte 
1 bvte 

4 bvtes 
2 bvtes 
n bvtes 

Source: 

See Also: 

Name Comments 
boundsRect 

prociD 
Visible Flag 
IGNORED 

aoAway Flaa 
IGNORED 

refCon 
Resource ID of DITL list 

Title Pascal string 

Inside Macintosh, pages 1-425 to 1-426 

2.01 0. Resource Types 
2.026. DITL Resource Format 

2.028. fctb Resource Format 

Size Name Comments 
Lona word ctSeed 

Word ctFiaas High bit = 1 for device, 0 for pixMao 
Word ctSize Number of entries in ctTable -1 

8 bvtes ctTable * 

Notes: •* ctTable defined as: Size Name Comments 
Word value Index or other value 

6 bvtes rab ** True color 

•** rgb defined as: Size Name Comments 
Word Red Red component 
Word Green Green comoonent 
Word Blue Blue component 

Source: Inside Macintosh, pages V-107 and V-183 

See Also: 2.01 0. Resource Types 
2.047. NFNT Resource Format 

2.029. FKEY Resource Format 

I The resource data for this format is simply the compiled code for the FKEY. 

Notes: IDs range from 3 to 9, and 0. 

Source: Technical Note 3, page 1 

See Also: 2.010. Resource Types 
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2.030. FOND Resource Format 

Size 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 

Lona word 
Long word 
Long word 
24 bytes 
6 bytes 
Varies 
Varies 
Varies 
Varies 

Source: 

See Also: 

Name Comments 
fond Flags Flags for family 
fondFamiD Family ID number 
fond First ASCII code of first char in family 
fond Last ASCII code of last char in family 

fondAscent Maximum ascent for 1-point font 
fond Descent Maximum descent for 1-point font 
fond Leading Maximum leading for 1-point font 
fondWidMax Maximum width for 1-point font 

fondWTabOFF Offset to width table 
fondKernOff Offset to kerning table 
fondStyiOff Offset to style-mapping table 

fond Property Style property information 
fondlntl RESERVED for international use 

fondAssoc Font association table 
fondWidTab Font width table 
fondStviTab Font style-mapping table 
fondKerntab Font kerning table 

Inside Macintosh, page IV-47 

2.01 0. Resource Types 
2.031. FONT Resource Format 
2.047. NFNT Resource Format 

2.031. FONT Resource Format 

Size 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Varies 
Varies 
Varies 
Varies 
Varies 

Source: 

See Also: 

Name Comments 
FontType Type of font (see 3.053.) 
FirstChar ASCII code of first char in family 
LastChar ASCII code of last char in family 
Wid Max Maximum character width 
Kern Max Negative of maximum character kern value 

NDescent Negative of descent 
FRectWidth Width of font rectanale 
FRectHeight Heiaht of font rectangle 

OWTLoc Offset to offset/width table 
Ascent Ascent of font 
Descent Descent of font 
Leading Leading for font 

RowWords Row width of bit image divided by 2 
Bit Image Font's bit image (size= 2 • rowWords * fRectHeight} 

Location Table Size = 2 * (lastChar - firstChar + 3 
Offset/Width Table Size = 2 • (lastChar - firstChar + 3 

Character-Width Table Size = 2 • _{_lastChar - firstChar + 3 
Image-Height Table Size = 2 * (lastChar - firstChar + 31 

Inside Macintosh, pages IV-42 to IV-47 

2.010. Resource Types 
2.030. FOND Resource Format 
2.047. NFNT Resource Format 
3.053. Font Numbers 
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2.032. FREF Resource Format 

Size 
4 bytes 
2 bytes 

Source: 

See Also: 

Name 
File Type Sig_nature 
LocaiiD For Icon List 

Inside Macintosh, page 111-12 

2.01 0. Resource Types 
2.013. BNDL Resource Format 
2.034. ICN# Resource Format 

2.033. ICON Resource Format 

Name 
Icon Bitma 

Source: Inside Macintosh, page 1-476 

See Also: 2.010 Resource Types 
2.034. ICN# Resource Format 

2.034. ICN# Resource Format 

Size Name 
n *128 bytes Icon Bitmap 
n * 128 bytes Icon Mask 

The Programmer's Apple Mac Sourcebook 

Comments 
4-character signature, as in APPL 

Comments 

Comments 
Organized as 32 "rows" of 32-bits {long words) 
Oraanized as 32 "rows" of 32-bits {long words) 

Notes: n = number of icons stored in icon list resource. 

Source: Inside Macintosh, pages 1-476, 111-2 to 111-12 

See Also: 2.01 0 Resource Types 
2.033. ICON Resource Format 

2.035. INIT Resource Format 

I The resource data for this format is simply the compiled code. 

Source: Technical Note 110, page 4 

See Also: 2.01 0 Resource Types 
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2.036. INTL 0 or itiO Resource Format 

Size Name US Value Comments 
Byte decimaiPt 
B_}'te thousSep 
Bvte listSep 
Byte currSym1 $ Up to three chars allowed 
Byte currSym2 
Byte currSvm3 
B_}'te currFmt $#.## . 
Byte dateOrder m/d/v 0= mdv.1 =dmv, 2 = vmd 3= mdv.4 =dYm, 5= vdm 
Byte shrtDateFmt m/d/y .. 
B_l'te dateSep I 
B_l'te timeCvcle 12-hour 0 = 24 hour 255 = 12 hour 
Byte timeFmt hh:mm ... 

4 b_ytes mornStr AM 
4 Qytes eveStr PM 

B_}'te timeSep : 
Byte time1Suff Trailina strina for 24-hour cycle formats 
Byte time2Suff 
B_}'te time3Suff 
Byte time4Suff 
Byte time5Suff 
B_l'te time6Suff 
Byte time7Suff 
Byte time8Suff 
B_yte metricSvs No $FF = metric 0 = not metric 
Word intiOVers .... 

Notes: • A NUL character (ASCII 0) is used to indicate "no such character" where appropriate. 
• itiO format may change in future versions 
•* Currency Formats: Bit 7 Bit 6 Bit 5 Bit 4 Bits 3-0 Function 

X 1 = include leadinQ integer zero 
X 1 = include trailina decimal zeroes 

X 1 = minus sian for negative 0 = parentheses 
X 1 = currency symbol leads number 

X NOT USED 

••• Short Date Formats : X 1 = include centurv number 
X 1 = include leadina zero in month 

X 1 =include leading_ zero in dav 
X X NOT USED 

•*** Time Formats: X 1 = include leading zero for hours 
X 1 = include leadina zero for minutes 

X 1 = include leadina zero for seconds 
X X NOT USED 

•**** intiO Versions: 0 u.s. 
1 France 
2 Britain 
3 Germany 
4 Italy 
5 Netherlands 
6 Belgium and Luxembera 
7 Sweden 
8 Spain 
9 Denmark 
10 Portuaal 
11 French-speaking Canada 
12 Norway 
13 Israel 
14 Japan 
15 Australia 
16 Arabia 
17 Finland 
18 French-speakina Switzerland 
19 German-speaking Switzerland 
20 Greece 
21 Iceland 
22 Maha 
23 Cyprus 
24 Turkey 
25 YuQoslavia 

Source: Inside Macintosh, pages 1-495 to 1-499, V-289 to V-291 

See Also: 2.01 0. Resource Types 
2.037. INTL 1 or itl1 Resource Format 
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2.037. INTL 1 or itl1 Resource Format 

Size Name Comments 
105 b_ytes days 7 arrays of 15-bvte strinos 
180 bytes months 12 arrays of 15-bvte strinos 

Byte suppressDay * 0 = for day name, $FF for no day name 
Byte lngDateFmt ** 0 =day name, day, month, year; $FF =day name, month, day, year 
Byte dayleadingO $FF = use leadiJ1g zero in day number 
Byte abbrlen Number of chars to use when abbreviated date names 

4 bytes sto See source for details on usage 
4 b~es st1 See source for details on usage 
4 bytes st2 See source for details on usage 
4 bytes st3 See source for details on usage 
4 b~es st4 See source for details on usage 
Word int11 Vers (See 2.036. for intiO version numbers) 
Word locaiRtn May be lonoer than 2 bytes 

Notes: 

, va ue IS rea e as map: 
Bits 0-1 First field *** 
Bits 2-3 Second field *** 
Bits 4-5 Third field *** 
Bits 6-7 Fourth field *** 

•*** 00 = day of month, 01 = day of week, 1 0 = month, 11 = year. 

Source: Inside Macintosh, pages 1-500 to 1-501, V-288 to V-292 

See Also: 2.01 0. Resource Types 
2.036. INTL 0 or itl1 Resource Format 

2.038. itlb Resource Format 

Size 
Unsigned integer 
Unsigned integer 
Unsioned integer 
Unsigned integer 
Unsigned integer 
Unsioned integer 
Unsigned inteoer 
Unsioned integer 
Unsigned integer 
Unsigned integer 

Notes: 

Source: 

See Also: 

Name 
itiO ID Number 
itl1 ID Number 
itl2 id Number 
RESERVED 
RESERVED 
RESERVED 

Language Code 
Number/Date Codes 

KCHR ID Number (See 2.039.) 
SICN ID Number 

itlb supported in System file 4.1 and later only. 

Macintosh Technical Note160 

2.01 0. Resource Types 
2.039. KCHR Resource Format 
2.040. KMAP Resource Format 

Comments 



Section II: Operating System Software, Resources, and File Formats 

2.039. KCHR Resource Format 

Size Name Comments 
Integer Version 

256 bvtes Indexes to Character Table Maps all modifier states to a character table number 
Integer Character Table Array Count Number of character tables in resource (n} 

128*n bytes * Character Table Arrays A 128-bvte array for each character table 
Integer DeadKey Record Count Number of DeadKey records in resource (m) 

8*m bvtes ** DeadKev Records*** 

Notes: •* n =number of character tables (up to 256 allowed). 

Source: 

See Also: 

•** m = number of Dead Key recor 
•*** Format of DeadKey Records: 

Macintosh Technical Note160 

2.01 0. Resource Types 
2.038. itlb Resource Format 
2.040. KMAP Resource Format 

2.040. KMAP Resource Format 

Size Name 
Integer ID 
lnteaer Version 

ds 1u_p_ to 256 allowed). 
Size Table Number 
Byte Virtual Keycode 

Integer Completer Record Count 
Byte Completer Character 
Byte Substitutina Character 
Byte No Match Character 
Byte (Extra room) 

Comments 

47 

128 bytes Keycode Map See Technical Note 160 for definition (hi bit set= exception) 
Integer Exception Arrays Count Number of arrays that follow in file 
Varies Exception Arra_ys * 

Notes: *Format of exception arrays: 

Source: Macintosh Technical Note160 

See Also: 2.010. Resource Types 
2.038. itlb Resource Format 
2.039. KCHR Resource Format 

Byte 
1 bit 

3 bits 
4 bits 
String 

Keycode 
noXor, Xor 

Fill bits 
ADB Opcode 

Variable Pascal string 
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2.041. mach Resource Format 

Size Name Comments 
Word Softmask • Comoared to ROM85 alobal variable 
Word Hardmask • Compared to HwCfgFigs 

Notes: • Mask action examples: Softmask Hardmask Action 
0 $FFFF Call cdev with macDev message 

$FFFF $0000 Appear on anv machine 
$7FFF $0400 Appear on ADB-eauiooed machine 
$3FFF $0000 Appear on Macintosh II 

Source: Inside Macintosh, page V-328 

See Also: 2.01 0. Resource Types 

2.042. MBAR Resource Format 

Size Name Comments 
2 bytes Number of Menus 
Varies Menu IDs Resource ID of each menu (two bvtes each) 

Source: 

See Also: 

Inside Macintosh, page 1-365 

2.01 0. Resource Types 
2.045. MDEF Resource Format 
2.046. MENU Resource Format 

2.043. MBDF Resource Format 

I The resource data for this format is simply the compiled code for the menu bar definition procedure. 

Notes: MBDF ID#O is supplied with the System. 

Source: Inside Macintosh, page V-250 

See Also: 2.01 0. Resource Types 
3.101. Menu Bar defProc Messages 
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2.044. mctb Resource Format 

Size Name 
Word Number of Entries 
Varies Menu Color Records 

Notes: Menu color record format is the same as MCEntry. 

Source: 

See Also: 

Inside Macintosh, page V-234 

2.01 0. Resource Types 
3.094. MCEntry Data Structure 

2.045. MDEF Resource Format 

I The resource data for this format is simply the compiled code for the menu. 

Source: 

See Also: 

Inside Macintosh, pages 1-363, V-248 

2.01 0. Resource Types 
2.042. MBAR Resource Format 
2.046. MENU Resource Format 

2.046. MENU Resource Format 

Size Name Comments 
2 bv es Menu 10 
2 bv es Menu Width Placeholder Initialize as $00 
2 bv es Menu Heioht Placeholder Initialize as $00 
2 bv es Resource 10 of Menu Oef Proc 
2 bv es * Must be $00 
4 bv es enableFiaos for Menu 10 of accompanying OITL resource 
1 bYte Lenoth of Title This and next field are Pascal strino 
Varies Title 
Varies Menu Items ** 
1 bvte End Marker Must be a$00 

Notes: h ld f used as place o er or menu h dl an e. 

49 

•* This and previous two bytes 
•** Menu item format: Bvte Length of Item Text This and next field are a Pascal string 

Source: Inside Macintosh, page 1-364 

See Also: 2.010. Resource Types 
2.042. MBAR Resource Format 
2.045. MOEF Resource Format 

Varies 
Bvte 
Bvte 
Byte 
Byte 

Item Text 
Icon Number 0 = no icon for item 

Key Code Eauivalent 0 = no kev eauivalent 
Key Code of Mark 0 =no mark 

Character Style 
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2.047. NFNT Resource Format 

Size 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Word 
Varies 
Varies 
Varies 
Varies 
Varies 

Source: 

See Also: 

Name Comments 
Font Type Type of font (see 3.053.) 
FirstChar ASCII code of first char in family 
LastChar ASCII code of last char in family 
Wid Max Maximum character width 
Kern Max Negative of maximum character kern value 
NDescent Negative of descent 

FRectWidth Width of font rectangle 
FRectHeight Height of font rectangle 

OWTLoc Offset to offset/width table 
Ascent Ascent of font 
Descent Descent of font 
Leading Leading for font 

RowWords Row width of bit image divided by 2 
Bit Image Font's bit image (size= 2 * RowWords * FRectHeight) 

Location Table Size= 2 * LastChar - FirstChar + 3 
Offset/Width Table Size= 2 * LastChar - FirstChar + 3 

Character-Width Table Size =2 * LastChar - FirstChar + 3 
Image-Height Table Size = 2 * LastChar - FirstChar + 3 

Inside Macintosh, pages IV-42 to IV-47 

2.010. Resource Types 
2.030. FOND Resource Format 
2.031 . FONT Resource Format 
3.053. Font Numbers 

2.048. nrct Resource Format 

Size Name Comments 
Word Number of Rectangles 
Varies Rectangle Definitions Each rectangle definition is 8 bytes 

Notes: Rectangle coordinates are relative to the window they appear in for cdevs. 

Source: Inside Macintosh, page V-329 

See Also: 2.01 0. Resource Types 

2.049. PAT Resource Format 

Name 
Pattern 

Source:r Inside Macintosh, page 1-476 

See Also: 2.01 0. Resource Types 
2.050. PAT# Resource Format 
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2.050. PAT# Resource Format 

Size 
2 bytes 

n * 8 bytes 

Source: 

See Also: 

Name 
Number of Patterns (n) 

Patterns 

Inside Macintosh, page 1-476 

2.01 0. Resource Types 
2.049. PAT Resource Format 

Comments 

Oraanized as 8 x 8 matrix (each byte= one row) 

2.051. PICT Resource Format 

Size 
2 bytes 
8 bytes 
n bytes 

Source: 

See Also: 

Name Comments 
Picture Lenath (n + 1 0) In bytes 
Bounding Rectangle 

Picture Data Quickdraw data and PICT comments 

Inside Macintosh, pages 1-462, 1-476 

2.01 0. Resource Types 
2.087. PICT File Format 
2.088. PicComments 
2.089. PICT Data Types 
2.090. PICT Opcodes 

2.052. pitt Resource Format 

Size Name Comments 
Word pmEntries Number of pmlnfo entries 

7 words pmDataFields Private fields 
Varies pmlnfo Array of Colorlnfo entries (see 3.149.) 

Source: Inside Macintosh, pages V-159 to V-160 

See Also: 2.01 0. Resource Types 
3.149. Colorlnfo Data Structure 
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2.053. ppat Resource Format 

Section Name Size Item Name Comments 
PixPat 2 bytes 

4 bytes 

4 bytes 

4 bytes 
2 b_ytes 
4 bytes 
8 bytes 

Pix Map 4 bytes 
2 bytes 
8 bytes 
2 bytes 
2 bytes 
4 bytes 
4 bytes 
4 bytes 
2 bytes 
2 bytes 
2 bytes 
2 bytes 
4 b_ytes 
4 bytes 

4 bytes 
Data Varies 

Varies 

Notes: 

Source: 

See Also: 

oat Type 1 = full color pattern 
patMap Offset to pixMap record from beginning 

of resource data 
pat Data Offset to pixel data from beginning 

of resource data 
patXData Should be o 
patXValid Should be -1 
oatXMap Should be 0 
pat1Data 1 bit pattern data 
baseAddr Should be 0 
rowBytes rowBytes count for ima_ge 
bounds Rectangle boundina imag_e 

om Version Should be 0 
pack Type Should be 0 
QackSize Should be 0 

hRes Should be $0048 0000 
vRes Should be $0048 0000 

pixeiType 0 = chunky pixels 
pixel Size Number of bits per J)_ixel in imag_e bitmap 

cmpCount Should be 1 
cmpSize Set to pixeiSize 

plane Bytes Should be 0 
pmTable Offset to color lookup table from beginning 

of resource data 
pmReserved Should be 0 

Pixel Data 
Color Lookup Table (See 2.020.) 

Size of Pixel Data= offset to Color Lookup Table- Offset to Pixel Data. 

Inside Macintosh, pages V-79 to V-80 

2.01 0. Resource Types 
2.020. clut Resource Format 

2.054. PRER Resource File Format 

I The resource data for this file format is simply the compiled code for the printer driver. 

Notes: Must include these resources: Type ID Comment 
PACK -4096 Device _Qackage (see source) 
STR -4096 Apple Talk type name 

GNRL -4096 Apple Talk NBP timeout/retry_ info 
STR -4093 Left button title 
STR -4092 Right button title 
STR -4091 Chooser string 

BNDL - Icon information 
STR -4090 RESERVED 

Source: Inside Macintosh, pages IV-216 to IV-217 

See Also: 2.01 o. Resource Types 
2.055. PRES Resource File Format 
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2.055. PRES Resource File Format 

I The resource data for this file format is simply the compiled code for the printer driver. 

Source: Inside Macintosh, pages IV-216 to IV-217 

See Also: 2.01 0. Resource Types 
2.054. PRER Resource File Format 

2.056. ROv# Resource Format 

Size Name Comments 
Word ROM Version Number 
Word Number of Resources - 1 

4 bytes Resource Type These two fields repeat for each resource type 
Word Resource ID 

Source: Inside Macintosh, page IV-20 

See Also: 2.01 0. Resource Types 

2.057. scrn Resource Format 

Size Name 
Word Number of Devices 

Varies* Device Info * 

Notes: •* For each defined device Size Name Comments 
Word soDrvrHw Slot manaaer hardware ID 
Word slot Slot number 
Lon a dCtiDevBase dCtiDevBase from DCE 
Word mode Slot manager ID for screen's mode 
Word flaaMask Should be $77FE 
Word flaas ** Device state 
Word colorTable Resource ID of clut 
Word aammaTable Resource ID of aama 
Rect global Rect Global rectangle for device 
Word ctiCount Number of control calls 
Varies Control Info *** Control call information 

• ** Device state flags: Bit Controls Acceptable Values 
0 Screen type 0 =mono, 1 =color 
11 Level 1 = main screen, 0 = subsidiary 
15 Status 0 =inactive, 1 =active 

•*** For each control call: Size Name Comments 
Word csCode Code for this control call 
Word lenath Length of paramblk, in bytes 
Varies paramblk Parameters to be passed 

to control call 

Source: Inside Macintosh, page V-127 

See Also: 2.01 0. Resource Types 
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2.058. SIZE Resource Format 

Size Name 
Word Aaas* 

Long_ word Preferred size 
Long word Minimum size 

Notes: • Essential if MultiFinder is used; also compatible with Switcher. 
• Size resource has ID -1 
• *Flags defined as : Size Name Comments 

Bvte RESERVED 
Bit RESERVED 
Bit aetFrontCiicks 1 = application wants activation clicks 
Bit onlvBackground 1 = application only runs in background 
Bit multiFinderAware 1 = application activates/deactivates windows 
Bit can Background 1 "" application wants to receive null events 
Bit RESERVED 
Bit acceptSuspendResumeEvents 1 = application knows how to process suspend/resume events 

Source: 

Bit RESERVED 

Programmer's Guide to Multi Finder, pages 3-6 to 3-8 
Technical Note 205 

See Also: 2.01 0. Resource Types 

2.059. Format 1 snd Resource Format 

Size Name Comments 
Word Format of Resource Should be $0001 for Format 1 snd 
Word Number of Modifiers/Synthesizers 
Varies Modifier/Synthesizer Info * 
Word Number of Sound Commands 
Varies Sound Command Info Each sound command is 8 bvtes in lenath 

Notes: * Each entry formatted as follows: 

Source: Inside Macintosh, pages V-490 to V-493 

See Also: 2.010. Resource Types 
2.060. Format 2 snd Resource Format 

2.060. Format 2 snd Resource Format 

Size Name Comments 
Word Format of Resource Should be $0002 for Format 2 snd 
Word Reference Count 
Word Number of Sound Commands 
Varies Sound Command Info Each sound command is 8 bytes in length 

Long word Pointer to Data 
Lana word Number of Samples in Sound 
Long word Sampling Rate 
Lona word Alternate SamQ!ing Loop Start 
Long word Alternate Samplina Loop End 

Word Base Note 
Varies Sound Samples 

Source: Inside Macintosh, pages V-493 to V-496 

See Also: 2.01 0. Resource Types 
2.059. Format 1 snd Resource Format 
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2.061. snth Resource Format 

I The resource data for this format is simply the compiled code for the synthesizer. 

Source: Inside Macintosh, page V-476 

See Also: 2.01 0. Resource Types 

2.062. STR Resource Format 

Size Name 
Byte Length of String (n) 

n bytes Strina 

Notes: • Basically Pascal string format. 
• Note that resource name has a space following it: "STR ". 

Source: 

See Also: 

Inside Macintosh, page 1-476 

2.01 0. Resource Types 
2.063. STR# Resource Format 

2.063. STR# Resource Format 

Size 
2 bytes 
n bytes 

Source: 

See Also: 

Name 
Number of Strings 

Strings 

Inside Macintosh, page 1-476 

2.010. Resource Types 
2.062. STR Resource Format 

2.064. TEXT Resource Format 

Size 
4 bvtes 
n bytes 

Source: 

See Also: 

Name 
Lenath of Text 

Text 

Inside Macintosh, page 1-462 

2.01 0. Resource Types 
2.062. STR Resource Format 
2.063. STR# Resource Format 

Comments 

In Pascal string format (length, string) 
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2.065. vers Resource Format 

Size Name Comments Acceptable Values 
Byte Version Number Cmaior oart) lnteaer oortion of version Two BCD dioits 
Bvte Version Number (minor oart) Decimal oortion of version Two BCD digits 
Byte Version Type Development stage $20 = development, $40 = alpha, 

I $60 = beta $80 = released 
Byte Version Stage User-defined staae number 

lnteoer Countrv Code Countrv code as defined in international utilities 
Strina Version Messaae {Number) Version number formatted as a Pascal strina Pascal strina format 
String Version Messaae IText) Normallv coovriaht notice Pascal strina format 

Notes: • Vers resource supported by Finder 6.1 and later only. 
• Numbering of versions: -Value to left of decimal (integer) is major release number. 

-First digit to right of decimal is minor release number. 
-Second digit to right of decimal is bug release number. 

Source: Macintosh Technical Note189 

See Also: 2.01 0. Resource Types 

2.066. wctb Resource Format 

Size Name Comments 
Lono word wCSeed RESERVED 

Word wCReserved RESERVED 
Word ctSize 4 for standard windows 
Word wContentColor (Part I D) 
Word wContentColor (Red value) 
Word wContentColor (Green value) 
Word wContentColor (Blue value) 
Word wFrameColor (Part ID) 
Word wFrameColor (Red value) 
Word wFrameColor (Green value) 
Word wFrameColor (Blue value) 
Word wTextColor (Part ID) 
Word wTextColor (Red value) 
Word wTextColor (Green value) 
Word wTextColor (Blue value) 
Word wHiliteColor (Part I D) 
Word wHiliteColor (Red value) 
Word wHiliteColor (Green value) 
Word wHiliteColor (Blue value) 
Word wTitleBarColor (Part ID) 
Word wTitleBarColor (Red value) 
Word wTitleBarColor (Green value) 
Word wTitleBarColor (Blue value) 

Source: Inside Macintosh, pages V-202 to V-204 

See Also: 2.01 0. Resource Types 
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2.067. WDEF Resource Format 

Size 
Varies 
Word 

4 bytes 
Word 
Word 
Varies 

Notes: 

Source: 

See Also: 

Name Comments 
Branch BRA.S to Code 
Flags 
Type Should be "WDEF" 

ID Number Should be 3 
Version 
Code 

* One, two, or three words, depending on how far 
entry point is from BRA instruction. 

Technical Note 110, page 4 

2.01 0. Resource Types 

2.068. WIND Resource Format 

Size Name Comments 
8 bytes Bounding Rectangle 
2 bytes prociD of Window 
2 bytes Visible Flag 1 =visible, 0 =not visible 
2 bytes goAway Flag 1 = goAway box, 0 = noGoAway box 
4 bytes refCon Parameter 
n bytes Title of Window Pascal string format (length, text) 

Source: Inside Macintosh, page 1-302 

See Also: 2.01 0. Resource Types 
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2.069. Resource File Format 

Size 
4 by es 
4 by es 
4 by es 
4 bytes 

112 bytes 
128 bytes 
4 bytes 
Varies 

16 bytes 
4 bytes 
2 bytes 
2 bytes 
2 bytes 
2 bytes 
2 bytes 
4 bytes 
2 bytes 
2 b_ytes 

2 bytes 
2 bytes 
1 byte 
3 bytes 
4 bytes 

1 byte I 
Varies I 

Name Item 
Resource Header Offset to Resource Data 

Offset to Resource Map 
Length of Resource Data 
Length of Resource Map 

RESERVED 
User-Defined 
Resource Data Length of Data 

Actual Data * 
Resource Map RESERVED 

RESERVED 
RESERVED 
Resource File Attributes 
Offset to Type List 
Offset to Name List 

Type List Number of Types - 1 
Resource Type 
Number of This Type -1 
Offset to Reference List for Type 

Additional Type List Definitions 
Reference List Resource ID 

Offset to Name String 
Resource Attributes 
Offset to Resource Data 
RESERVED 

Additional Reference List Definitions 
Name List ~Length of Name 

Resource Name 

The Programmer's Apple Mac Sourcebook 

Comments 
From file start, in bytes 
From file start, in bytes 
In bytes 
In bytes 
Used by System 
Available for application data 
These two fields repeat for each 
resource defined in file 
Copy of resource header 
Handle to next resource map to search 
File reference number 
(See 2.009.) 
From beginning of Resource Map, in bytes 
From beginning of Resource Map, in bytes 

These three fields repeat for each 
resource type (from beginning of 
T_ype List, in bytes) 

These 5 fields repeat for each resource 
From beginning of Name List, in bytes 
(See 2.009.) 
From beginning of Resource Data, in bytes 
Handle to resource spaceholder 

I These 2 fields repeat for each named resource 

Notes: *Actual resource data takes form as shown in Tables 2.011. to 2.068. 

Source: Inside Macintosh, pages 1-128 to 1-131 

See Also: 2.009. Resource Attributes 
2.01 0. Resource Types 
2.011. to 2.068. individual resource format tables 
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2.070. RMAKER Syntax 

Item Use Svntax Ex a mole Notes 
* 

/QUIT 
/NOSCROLL 

Filename 
Tvoe·creator 

\## 
TYPE 

INCLUDE 
Name 

Resource data 

Notes: 

Source: 

See Also: 

Full Una Comment *text • This is a comment line 
End of Line Comment othercommands :: text 10 200 10 30 ;; bounds rect 
AutoQuit after build /QUIT /QUIT 
Don't scroll window /NOSCROLL /NOSCROLL 
Output file name filename Sample.rsrc 
File type and creator itvoecrea ????APPL 
Hex value \## \14 
Resource Type Definition TYPE restvpe 1.-restvoel TYPE ICON= GNRL 
Meraes additional resource file INCLUDE filename INCLUDE MvStuff.r 
Resource Name/ID rnamel. ID# Hattributes)f "Thorn's Resource" 256 (visible) 
Data for ALRT top left bottom right 20 100 200 400 

itemlistiD 10 
staaesword FFFF 

Data for BNDL creator ID THOMO 
ICN# ICN# 
locaiiD resiD [locaiiD resiD ... ] 0 256 1 257 2 258 
FREF FREF 
locaiiD resiD [locaiiD resiD .. .l 0 256 1 257 3 258 

Data for CNTL title MyControl 
top left bottom right 20 100 200 400 
flags Visible 
CDEFprociD 0 
controltype 0 
min max initial 0 100 50 

Data for DITL numberofitems 1 
blankline <CR> (do not put spaces in line) 
itemtype Button 
top left bottom right 20 20 40100 
[text/ID/or nothing] Cancel 
blankline <CR> (do not put spaces in line) 
itemtype Checkbox 
top left bottom right 80 20 100 120 
rtext/1 D/nothi na 1 ... 1 Check Me 

Data for DLOG message My Dialog 
top left bottom right 10 100 200 449 
flags Visible GoAway 
DLOGdefiD 0 
refCon 0 
DITLID 10 

Data for FREF filetvoe locaiiD APPL 0 
Data for GNRL .type .H 

data 0001 0002 0003 0004 
[.type] .I 
lr.tvpe datal .H 0001 

Data for MENU title Thom'sMenu 
menuitem First Menu Item 
rmenuitem ... l Second Menu Item 

Data for PROC filename CodeFile 
DataforSTR strina Some text for vou--llove \14 
Data for STR# numberofitems 2 

string First string in list 
rstrina ... l Second strinQ in list 

Data for WIND title Your Window 
top left bottom right 40 40 250 250 
flags Visible NoGoAway 
WINDdefiD 0 
refCon 0 

• Merge resources from another resource file into the output file. 
•* Output file name must be first non-comment line in resource source code file; preceding exclamation 
point (I) makes AMAKER merge output rsrcs with existing file instead of overwriting an existing file. 
•** Type/Creator name must be second non-comment line in resource source code file. The Type/Creator name 
is 8 ASCII characters: the first 4 are the type, the second 4 the creator. 
•*** Valid restypes are: ALRT, BNDL, CNTL, DITL, DLOG, FREF, GNRL, MENU, PROC, STR , STR#, and WIND. 
•**** Resource definitions must be delimited by a blank line, i.e., a line containing only a return character. 
•t Valid .types are: .P (Pascal string}, .S (string}, .I (integer}, .L (long integer), .H (hex integer), .R (read from file). 
Format for .R is: .R filename resource TYPE resource I D. 
•¥ Menu item modifiers include: /char (command-char equivalent},(- (disable line). 

THINK's UghtspeedC 3.0 User's Manual, pages 249 to 255 

2.011. to 2.068. individual resource format tables 
2.069. Resource File Format 
2.071. REZ Compiler Formats 

. .. 
... 

.... 

.... 

t 

¥ 
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2.071. REZ Compiler Formats 

Res Type Syntax Comments 
actb type 'actb' { 

(also dctb) ctSeed; Unsigned hex longint 
(also ictb) trans Index; Integer 
(also wctb) ctSize; Integer = $$Countof(ColorSpec)-1 

ColorSpecs { Array[integer,integer,integer,integer] 
wContentColor, 
wFrameColor, 
wTextColor, 
wHiliteColor, 
wTitleBarColor; 
red; green; blue; 

} 
ll; 

ALRT type 'ALRT' { 
boundsRect; Rect 
DITLID; Integer 
Stages { Array[boolean,boolean,bitstring(2]] 

stage4, 
stage3, 
stage2, 
stage 1; 

} 
I}; 

BNDL type 'BNDL' { 
signature; Literal longint 
version ID; Integer 
count; Integer = $$Countof(TypeArray)-1 
TypeArray { Array[literal longint,integer,array[integer,integer]] 

type; 
count; Integer = $$Countof(IDArray)-1 
IDArray{ 

LocaiiD; 
ActuaiiD; 

} 
} 

}; 
cctb type 'cctb' { 

CCSeed; Unsigned hex longint 
ccReserved; Integer 
ctSize; Integer = $$Countof(ColorSpec)-1 
ColorSpecs { Array[integer,integer,integer,integer] 

cFrameColor, 
cBodyColor, 
cTextColor, 
cEievatorColor; 
red; green; blue; 

} 
: }; 

(contmued) 
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Table 2.071. Continued 

Res Type Syntax Comments 
cicn type 'cicn' { 

baseAddress (PixMap); Long 
pixMap flag; Unsigned bitstring[1] = 1 
0; Unsigned bitstring[2] = 0 
offset to next row; Unsigned bitstring[13] 
bitmap bounds; Rect 
pixMap version number; Integer 
packing format; Integer unpacked 
pixel data size; Unsigned longint 
h.resolution (ppi); Unsigned hex longint 
v.resoultion (ppi); Unsigned hex longint 
storage format; Integer 
bits per pixel; Integer 
components per pixel; Integer 
bits per field; Integer 
offset to next plane; Unsigned longint 
offset to color table; Unsigned longint 
RESERVED; Long 
base address (lconMask Bitmap); Long 
row bytes; Integer 
bitmap bounds; Rect 
base address (lconBMap); Long 
row bytes; Integer 
bitmap bounds; Rect 
placeholder; Long 
BMapData, Hex string 
PMapCTab, Hex string 
PMapData Hex string 

}; 
clut type 'clut' { 

(also fctb) ctSeed; Unsigned hex longint 
trans Index; Integer 
ctSize; Integer = $$Countof(ColorSpec)-1 
ColorSpec { Array[integer,integer,integer,integer] 

} 
}; 

CNTL type 'CNTL' { 
bounds; Rect 
value; Integer 
visible flag; Byte 
fill; Byte 
max value; Integer 
min value; Integer 
ProciD; Integer 
RefCon; Longint 
Trtle; pstring 

}; 
(contmued) 
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Table 2.071. Continued 

ResTYTJe Syntax Comments 
crsr type 'crsr' { 

cursor type; Hex unsigned integer 
offset to pixMap; Unsigned longint = 96 
offset to pixel data; Unsigned longint = 146 
expanded cursor data; Long 
expanded data depth; Word 
RESERVED; Long 
1-bit cursor data; Hex string[32] 
1-bit cursor mask; Hex string[32] 
hot spot; Point 
table ID; Long 
Cursor ID; Long 
base address (pixMap); Long 
pixMap flag; Unsigned bitstring[1] = 1 
0; Unsigned bitstring[2] = 0 
offset to next row; Unsigned bitstring[13] 
bitmap bounds; Rect 
pixMap version number; Integer 
packing format; Integer 
size of pixel data; Unsigned longint 
h.resolution (ppi); Unsigned hex longint 
v.resolution (ppi); Unsigned hex longint 
storage format; Integer 
bits per pixel; Integer 
components in pixel; Integer 
bits per field; Integer 
offset to next plane; Unsigned longint 
offset to color table; Unsigned longint 
RESERVED; Long 
Pixel data, Hex string 
color table Hex string 

}. 
CURS type 'CURS' { 

data; Hex string[32] 
mask; Hex string[32] 
point; Point 

I}; 
DITL type 'DITL' { 

array size; Integer = $$Countof(DITLarray)-1 
DITLarray{ Varies by control type, see source 
} 

11; 
(contmued) 
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Table 2.071. Continued 

Res Type Syntax Comments 
DLOG type 'DLOG' { 

boundsRect; Rect 
prociD; Integer 
visible flag; Byte 
fill; Byte 
goaway flag; Byte 
fill; Byte 
refCon; Unsigned hex longint 
DITLID; Integer 
Title; pstring 

I l; 
FREF type 'FREP { 

file type; Literallongint 
iconiD; Integer 
filename; pstring 

I}; 
ICON type 'ICON' { 

icon data; Hex string[128] 
I}; 

ICN# type 'ICN#' { 
icon data array; Array[hex string[128]] 

ll; 
MENU type 'MENU' { 

menu 10; Integer 
fill; Word[2] 
menu defProc ID; Integer 
fill; Word 
Enable flags; Unsigned hex bitstring[31] 
menu enable; Boolean 
menu title; pstring 
menu item array { Array[pstring,byte,char,char,unsigned bitstring[8]] 

} 
0 Byte 

IJ; 
MBAR type 'MBAR' { 

menu count; Integer= $$Countof(menu arrays); 
menu array{ Array[integer] 
} 

ll; 
mctb type 'mctb' { 

color table count; Integer = $$Countof(MCTBarray) 
MCTBarray{ Array[integer,integer,array[int,int,int],word] 
} 

I l: 
PAT type 'PAT' { 

pattern; Hex string[8] 
I 1; 

(contmued) 
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Table 2.071. Continued 

Res Type Syntax Comments 
PAT# type 'PAT#' { 

count; Integer = $$Countof(PatArray) 
PatArray{ Array[hex string[8]] 
} 

ll; 
PICT type 'PICT' { 

length; Integer 
frame; Rect 
data; Hex string 

I l: 
pitt type 'pitt' { 

table count; Integer= ~$Countof(Colorlnfo) 
RESERVED; Long 
RESERVED; Word 
RESERVED; Long 
RESERVED; Long 
Colorlnfo { Array[int,int,int,int,int,word,long] 

} 
}; 

ppat type 'ppat' { 
pattern type; Integer 
offset to pix Map; Unsigned longint = 28 
offset to data; Unsigned longint = 78 
expanded pixel image; Long 
pattern valid flag; Word 
expanded pattern Long 
old-style pattern; Hex string[8] 
base address (pixMap); Long 
pixMap flag; Unsigned bitstring(1] = 1 
0; Unsigned bitstring[2] = 0 
offset to next row; Unsigned bitstring[13) 
bitmap bounds; Rect 
pixMap version number; Integer 
packing format; Integer 
size of pixel data; Unsigned longint 
h.resolution (ppi); Unsigned hex longint 
v.resolution {ppi); Unsigned hex longint 
storage format; Integer 
bits per pixel; Integer 
components in pixel; Integer 
bits per field; Integer 
offset to next plane; Unsigned longint 
offset to color table; Unsigned longint 
RESERVED Long 
cursor data, Hex string 
color table; Hex string 

I}; 
(contmued) 
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Table 2.071. Continued 

ResT we Syntax Comments 
SICN type 'SICN' { 

sicnarray { Array[hex string[32]] 
} 

I l; 
SIZE* type 'SIZE' { 

save screen; Boolean 
suspend resume; Boolean 
RESERVED; Unsigned bitstring[2] = 0 
activate/deactivate; Boolean 
RESERVED; Unsigned bitstring[11] = 0 
size- 32K Unsigned longint 
minimum size - 32K Unsigned longint 

I l; 
STR type 'STR' { 

string; pstring 
ll; 

STR# type 'STR#' { 
string count; Integer = $$Countof(StringArray) 
StringArray { Array [pstring] 

} 
ll; 

WIND type 'WIND' { 
boundsRect; Rect 
prociD Integer 
visible flag; Byte 
fill; Byte 
goAway flag; Byte 
fill; Byte 
refCon; Unsigned hex longint 
title; pstring 

ll; 

Notes: *The definitions shown above are consistent with the old Switcher SIZE resource; 
newer versions of MPW use Multi Finder names for the parts as follows: 
Save Screen Boolean 
Suspend Resume Events Boolean 
Option Switch Boolean 
Background Boolean 
MultiFinderAware Boolean 
backAnd Foreground Boolean 
FrontCiicks Boolean 
RESERVED Unsigned bitstring[9] = 0 
prefERRedSize Unsigned longint 
minimumSize Unsigned longint 

Source: Types.r source file in MPW version 2.0. 

See Also: 2.011. to 2.068. individual resource format tables 
2.069. Resource File Format 
2.070. AMAKER Syntax 
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2.072. Font ID Numbers 

ID # Font Name Supplier Comments 
0 Chicaao Apple 
1 New York Apple 
2 
3 Geneva Apple 
4 Monaco Apple 
5 Venice Apple 
6 London Apple 
7 Athens Apple 
8 San Francisco Apple 
9 
10 
11 Cairo Apple 
12 Los Anaeles APPle 
13 Zapf Dinabats Adobe Same as in LaserWriter+ NTX 
14 Bookman Light Adobe 
15 Helvetica Narrow Adobe Not the same as in the LaserWriter models 
16 Palatine Roman Adobe 
17 American Typewriter Medium Adobe 
18 Zapf Chancery Medium Italic Adobe 
19 Souvenir Liaht Adobe 
20 Times Adobe 
21 Helvetica Adobe Same as in LaserWriter 
22 Courier Adobe Same as in LaserWriter 
23 Symbol Adobe Same as in LaserWriter 
24 Mobile Century 
25 -
26 Lubalin graph Adobe 
27 Benguiat Book Adobe 
28 Friz Quadrata Adobe 
29 Glypha Adobe 
30 Machine Adobe 
31 Optima Adobe 
32 -
33 Avant Garde Book Adobe 
34 New Century Schoolbook Adobe 

35 to 74 -
75 Szwaicarskie Allotype Typoaraphics 

76 to 79 
80 Zip Helvetica Century 

Tempera Fake Allotype Typographies 
81 Triangle Helvetica Century 
82 Slant Helvetica Century 
83 Random Helvetica Century 
84 Line Helvetica Century 
85 lnline Helvetica Century 

Tempera Roman Allotype Typographies 
86 Grid Helvetica Century 
87 Gray Scale Helvetica Century 
88 Fountain Helvetica Century 
89 Diamond Helvetica Century 

Goudy Roman Adobe 
90 Circle Helvetica Century 
91 Burst Helvetica Century 
92 Slant Times Century 
93 Gray Scale Times Century 
94 Zip Times Century 
95 Burst Times Century 
96 lnline Times Century 

Structure Allotype Typoaraphics 
(contmued) 
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Table 2.072. Continued 

ID # Font Name Supplier Comments 
97 Grid Times Century 

Thompson Allotype Typographies 
98 Random Times Century 

Haber Allotype Typooraphics 
99 Diamond Times Century 
100 Circle Times Century 
101 Line Times Century 
102 Triar~gle Times Century 

Czasy Roman Allotype Typographies 
103 Fountain Times Century 

104 to 109 -
110 Czasy Fake Allotype Typooraphics 

111 to 127 -
128 Acropolis 

Goudy Newstyle Altsys 
129 Avant Garde Book ObliQue Adobe 

Aachen Adobe 
Ironworks 
Thin Extralight Willamette Century 

130 Avant Garde Demi Adobe 
Kimberley 
Thin Devoll Century 

131 Avant Garde Demi Oblique Adobe 
Freestyle Adobe 
Parthenon 
Fat Extralioht Willamette Century 

132 Bookman Light Italic Adobe 
Revue Adobe 
Sirius 
Fat Devoll Century 

133 Bookman Demi Adobe 
Trisse 
Thin Medium Willamette Century 

134 Bookman Demi Italic Adobe 
University Roman Adobe 
Cumberland Century 

135 Courier ObliQue Adobe 
Carta Adobe 
Alexandra 
Fat Medium Willamette Century 

136 Courier Bold Adobe 
Letter Gothic Bold Italic Adobe 
Serotype 
Thin Cumberland Century 

137 Courier Bold Oblique Adobe 
Letter Gothic Italic Adobe 
New East 
Micro Times Century 

138 Helvetica ObliQue Adobe 
Prestige Elite Bold Italic Adobe 
Patriot 

139 Helvetica Bold Adobe 
Prestioe Elite Italic Adobe 
Blackiack 
Thin Times Century 

(contmued) 
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Table 2.072. Continued 

/D # Font Name Suppjier Comments 
140 Helvetica Bold Oblique Adobe 

Orator Slant Adobe 
Light Manistee Century 

141 Narrow Helvetica Oblique Adobe 
Lucida Adobe 
Fat Times Century 

142 Narrow Helvetica Bold Adobe 
Lucida Italic Adobe 
Moonlight 
Bold Manistee Century 

143 Narrow Helvetica Bold Oblique Adobe 
Lucida Bold Adobe 
Newbaby 
Micro Courier Century 

144 New Century Schoolbook Italic Adobe 
Bodoni Bold Adobe 
Benatar 
Extralioht Willamette Century 

145 New Century Schoolbook Bold Adobe 
Bodoni Italic Adobe 
Kadmos 
Milliways 
Thin Courier Century 

146 New Centurv Schoolbook Bold Italic Adobe 
Bodoni Poster Adobe 
Devoll Centurv 

147 Palatine Italic Adobe 
Bodoni Bold Italic Adobe 
Fat Courier Century 

148 Palatine Bold Adobe 
Lucida Bold Italic Adobe 

149 Palatine Bold Italic Adobe 
Micro Helvetica Century 

150 Times Italic Adobe 
Fat Cumberland Century 

151 Times Bold Adobe 
Fat Helvetica Century 

152 Times Bold Italic Adobe 
News Gothic Bold Adobe 
Spokane Century 

153 American Typewriter Bold Adobe 
News Gothic Adobe 
Flourish 
Thin Helvetica Century 

154 Benguiat Bold Adobe 
Cooper Black Adobe 
Thin Spokane Century_ 

155 Friz Quad rata Bold Adobe 
Cooper Black Italic Adobe 
Fat Spokane Century 

156 Garamond Lioht Adobe 
Thin Yukon Century 

157 Garamond Lioht Italic Adobe 
Fat Yukon Century 

158 Garamond Bold Adobe 
Thin Hudson Century 

159 Garamond Bold Italic Adobe 
Fat Hudson Century 

160 Glypha Oblique Adobe 
Thin Rhine Century 

(contmued) 
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Table 2.072. Continued 

ID # Font Name Suoolier Comments 
161 Glypha Bold Adobe 

Hobo Adobe 
Fat Rhine Centurv 

162 Glypha Bold Obliaue Adobe 
Brush Script Adobe 
Thin Potomac Century 

163 Lubalin Graph Book Obliaue Adobe 
Stencil Adobe 
Fat Potomac Century 

164 Lubalin Graph Demi Adobe 
Tiffany Roman Adobe 
Shady Times Century 

165 Lubalin Graph Demi Oblique Adobe 
Tiffany Demi Adobe 
Shadow Times Century 

166 Optima Oblique Adobe 
Tiffany Heavy Adobe 
Fill Times Century 

167 Optima Bold Adobe 
Stack Times Century 

168 Optima Bold Obliaue Adobe 
Futura Book Adobe 
Light Gray Times Century 

169 Souvenir Light Italic Adobe 
Futura Book Obliaue Adobe 
Dark Gray Times Century 

170 Souvenir Demi Adobe 
Tiffany Italic Adobe 
Thin Bold Manistee Centurv 

171 Souvenir Demi Italic Adobe 
Fat Bold Manistee Century 

172 Tiffany Bold Italic Adobe 
Thin Light Manistee Century 
Jott CassadyWare 

173 Tiffany Heavy Italic Adobe 
Futura Light Adobe 
Fat Light Manistee Century 
Jott Italic CassadyWare 

174 News Gothic Oblique Adobe 
Fat Columbia Centurv 
Jott Bold CassadyWare 

175 News Gothic Bold Obliaue Adobe 
Futura Bold Adobe 
Thin Columbia Centurv 
Jott Bold Italic Cassady Ware 

176 Fat Bold Neosho Centurv 
177 Helvetica Condensed Bold Adobe 

Thin Bold Neosho Century 
178 Fat Liaht Neosho Century 
179 Futura Bold Obliaue Adobe 

Thin Liaht Neosho Century 
180 Bold Neosho Century 

Alexandria Cassady Ware 
181 Light Neosho Century 

Alexandria Bold CassadyWare 
182 Galliard Bold Adobe 

After Times Century 
Alexandria Italic CassadY Ware 

183 Galliard Bold Italic Adobe 
After Helvetica Century 
Alexandria Bold Italic Cassady Ware 

(contmued) 
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Table 2.072. Continued 

ID # Font Name Supplier Comments 
184 Galliard Italic Adobe 

Shadow Helvetica Century 
Campanile CassadyWare 

185 Galliard Roman Adobe 
Universe Light Oblique Adobe 
Shady Helvetica Century 
Giotto CassadyWare 

186 Goudy Bold Adobe 
Universe Oblique Adobe 
Fill Helvetica Century 
Giotto Bold CassadyWare 

187 Goudy Bold Italic Adobe 
Universe Black Oblique Adobe 
Stack Helvetica Century 
Galilee Roman CassadyWare 

188 Goudy Italic Adobe 
Universe Bold Oblique Adobe 
Light Grey Helvetica Century 
Galilee Bold CassadyWare 

189 Universe Condensed Light Oblique Adobe 
Dark Gray Helvetica Century 
Galilee Italic CassadyWare 

190 Helvetica Condensed Light Black Adobe Not the same as in LaserWriter 
Trent Century 
Galilee Bold Italic CassadyWare 

191 Helvetica Condensed Bold Oblique Adobe Not the same as in LaserWriter 
Fat Trent Century 
Sans Serif Bold Condensed CassadyWare 

192 Helvetica Condensed Light Adobe Not the same as in LaserWriter 
Thin Trent Century 
Sans Serif Bold Condensed Italic Cassady Ware 

193 Helvetica Light Adobe Not the same as in LaserWriter 
Thingamajigs Century 
Sans Serif Extra Bold Condensed CassadyWare 

194 Korinna Bold Adobe 
Stone Serif Adobe 
Sans Serif Extra Bold Condensed CassadyWare 

195 Korinna Kursiv Bold Adobe 
Stone Serif Semi-Bold Adobe 
Doodads Century 
Micro Laser CassadyWare 

196 Korinna Kursiv Regular Adobe 
Stone Serif Bold Adobe 
Micro Italic Cassady Ware 

197 Korinna Adobe 
Stone Serif Light Adobe 
Micro Bold CassadyWare 

198 Melior Bold Adobe 
Stone Serif Semi-Bold Italic Adobe 
Gimcracks Century 
Micro Bold Italic CassadyWare 

199 Melior Bold Italic Adobe 
Stone Serif Bold Italic Adobe 
Sans Serif Shadow CassadyWare 

200 Melior Italic Adobe 
Stone Sans Adobe 
Libert~ Font Outline Image Club 
Frontier Altsys 
Goudy Oldstyle Altsys 
Fontographer Default Altsys 

(contmued) 
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Table 2.072. Continued 

ID # Font Name Supplier Comments 
201 Melior Adobe 

Stone Sans Semi-Bold Adobe 
Rubber Stamp Gray Image Club 
Fat Conqo Century 
Micro Extended 

202 New Baskerville Bold Adobe 
Stone Sans Bold Adobe 
Macintosh Font Extended lmaoe Club 
Paint Brush Font Image Club 
Fat Styx Century 
Micro Extended Italic CassadyWare 

203 New Baskerville Bold Italic Adobe 
Stone Sans Italic Adobe 
Surfstyle Image Club 
Fat Thames Century 
Micro Extended Bold CassadyWare 

204 New Baskerville Italic Adobe 
Stone Sans Semi-Bold Italic Adobe 
Thin Congo Century 
Micro Extended Bold Italic Cassady Ware 

205 New Baskerville Roman Adobe 
Stone Sans Bold Italic Adobe 
Mechanical Font lmaqeCiub 
Thin Styx Century 
Dorovar CassadyWare 

206 Trump Medieval Bold Adobe 
Stone Informal Adobe 
Mechanical Outline Image Club 
Thin Thames Century 
Dorovar Italic CassadyWare 

207 Trump Medieval Bold Italic Adobe 
Stone Informal Semi-Bold Adobe 
Crome Font lmaoe Club 
Thin Colorado Centu_ry 
Cyrillic Bold Italic CassadyWare 

208 Trump Medieval Italic Adobe 
Stone Informal Bold Adobe 
Modern 
Colorado Century 
Cyrillic Italic CassadyWare 

209 Trump Medieval Adobe 
Stone Informal Italic Adobe 
Fat Colorado Century 
Cyrillic Bold CassaqyWare 

210 Helvetica Condensed Light Black Oblique Adobe 
Stone Informal Semi-Bold Italic Adobe 
Medium Willamette Century 
Sans Serif CassadyWare 

211 Helvetica Condensed Light Oblique Adobe 
Stone Informal Bold Italic Adobe 
Sans Serif Italic CassadyWare 

212 Helvetica Lioht Oblique Adobe 
Rhine Century 
Sans Serif Book Cassady Ware 

213 Universe Condensed Oblique Adobe 
Sans Serif Book Italic CassadyWare 

214 Universe Condensed Bold Oblique Adobe 
Columbia Century 
Sans Serif Demi Bold CassadyWare 

215 Sans Serif Demi Italic CassadyWare 
(contmued) 



72 The Programmer's Apple Mac Sourcebook 

Table 2.072. Continued 

ID # Font Name Supplier Comments 
216 Sans Serif Bold CassadyWare 
217 Sans Serif Bold Italic CassadyWare 
218 Futura Light ObliQue Adobe 

Yukon Century 
Sans Serif Extra Bold CassadyWare 

219 Sans Serif Extra Bold Italic CassadyWare 
220 Thames Century 

Monterey CassadyWare 
221 Monterey Medium Cassady Ware 
222 Hudson Century 

Monterey Bold CassadyWare 
223 Cheltenham Roman Adobe 

Fat Seine Century 
Monterey Italic CassadyWare 

224 Cheltenham Bold Adobe 
Seine Century 
Monterey Bold Italic CassadyWare 

225 Cheltenham Italic Adobe 
Universe Adobe 
Thin Seine Century 
Calligraphy CassadyWare 

226 Cheltenham Bold Italic Adobe 
Universe Black Adobe 
Macintosh Font Image Club 
Gatsby Demibold Italic CassadyWare 

227 Franklin Gothic Adobe 
Universe Bold Adobe 
Liberty Font Image Club 
Gatsby Demibold CassadyWare 

228 Franklin Gothic Demibold Adobe 
Universe Condensed Bold Adobe 
Aria Font Image Club 
Rubber Stamp Image Club 
Gatsby Light Italic CassadyWare 

229 Franklin Gothic Heavy Adobe 
Universe Condensed Adobe 
Aria Thin lmaae Club 
Surfstyle Shadow Image Club 
Gatsby Light CassadyWare 

230 Prestiae Elite Adobe 
Universe Light Adobe 
Brass Plate Image Club 
Scanning Font Image Club 
Regency Script CassadyWare 

231 Prestige Elite Bold Adobe 
Lynz Grey lmaaeCiub 
Coventry Script Cassady Ware 

232 Century Old Style Roman Adobe 
Lynz Font Image Club 
Congo Century 
Zephyr Script CassadyWare 

233 Century Old Style Bold Adobe 
Castle Gray Font Image Club 
Cunei 
Gregorian CassadyWare 

234 Century Old Style Italic Adobe 
Castle Font Image Club 
Bullets & Boxes 
Cyrillic CassadvWare 

(contmued) 
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Table 2.072. Continued 

ID # Font Name Suoolier Comments 
235 Letter Gothic Adobe 

PaintBrush Gray Font lmaae Club 
Prelude Script Cassady Ware 

236 Letter Gothic Bold Adobe 
Paint Brush lmaae Club 
Bodoni CassadyWare 

237 Orator Adobe 
Tipe Heavy Gray Font lmaae Club 
Fat Chancery Century 
Prelude Bold CassadyWare 

238 Helvetica Condensed Adobe 
Tipe Condensed Font lmaaeCiub 
Styx Century 
Prelude Liaht Slant CassadyWare 

239 Helvetica Condensed Obliaue Adobe 
Tipe Heavy Font lmaaeCiub 
Thin Chancery Century 
Prelude Bold Slant CassadyWare 

240 Tipe Thin Font lmaaeCiub 
Thin Avant Garde Century 
Ritz Laser Cassady Ware 

241 Helvetica Black Adobe 
Fat Avant Garde Century 
Ritz Condensed Cassady Ware 

242 Helvetica Black Oblique Adobe 
Sonata Adobe 
Thin Bookman Century 
Ritz Italic CassadyWare 

243 Fat Bookman Century 
Bodoni Ultra Condensed Italic Cassady Ware 

244 Park Avenue Adobe 
Thin Schoolbook Century 
Bodoni Ultra Condensed CassadyWare 

245 Fat Schoolbook Century 
Right Bank CassadyWare 

246 Thin Palatine Century 
Loao Font CassadyWare 

247 Fat Palatine Century 
Bodoni Ultra Cassady Ware 

248 -
249 MacPaint (icons) Claris 
250 FuiiPaint (icons) Ashton-Tate 

Franklin Gothic Heavy Italic Adobe 
Thin Dingbats Century 
Bodoni Laser CassadyWare 

251 Franklin Gothic Oblique Adobe 
Fina Font lmaae Club 
Fat Dinabats Century 
Bodoni Italic CassadyWare 

(contmued) 
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Table 2.072. Continued 

ID # 
252 

253 

254 

255 
256 

Notes: 

Source: 

Font Name Supplier Comments 
Franklin Gothic Demi Obliaue Adobe 
Fina Font Extended Image Club 
Micro Avant Garde Century 
Bodoni Bold CassadyWare 
Sofa Font Image Club 
Micro Palatino Century 
Bodoni Bold Italic CassadyWare 
MacDraw (icons) Claris 
Bodoni Roman Adobe 
Sofa Extended Font Image Club 
Micro Chancerv Century 
Micro Dinabats Century 
-
• Until late 1988, Apple reserved font numbers 1-128. 
• These numbers are those assigned by the publishers. Font/DA Mover, Suitcase, and Master Juggler, 
which handle installation of fonts, may renumber fonts in the system file in order to avoid conflicts. 

"A List of PostScript Font ID Numbers," Personal Publishing, June 1988, pages 58 to 59 
Desktop Publishing Type & Graphics, pages A 1 to A 1 0 

See Also: 2.030. FOND Resource Format 
2.031. FONT Resource Format 

2.073. SysEnvlrons Results 

Value Name Comments 
-5502 envVersTooBig Call not available 
-5501 envBadVers Nonpositive version number passed 
-5500 envNotPresent SysEnvirons trap not present 

0 No Error 

Source: Inside Macintosh, page V-11 
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2.074. Predefined Keys 

Key 
Command-? 
Command-S 
Command-C 

Command-Down Arrow 
Command-I 

Command-N 
Command-O 
Command-P 
Command-O 
Command-S 

Command-Shift-1 
Command-Shift-2 

Command-U 
Command-Up Arrow 

Command-V 
Command-X 
Command-Z 
Down Arrow 

End 
Enter 

Fwd Del 
Help 
Home 

Page Down 
Page Up 
Return 

Tab 
Up Arrow 

Source: 

Function Comments 
Help 
Bold Style Not enforced 
Copy to Clipboard Menu equivalent 
Open selected directory In Standard File Package only 
Italic Style Not enforced 
New File Menu equivalent 
Open File Menu equivalent 
Plain Style Not enforced; also used for Print File 
Quit Application Menu equivalent 
Save File Menu equivalent 
Eject disk in internal drive 
Eject disk in external drive 
Underline Style Not enforced 
Close current directory In Standard File Package only 
Paste from Clipboard Menu equivalent 
Cut to Clipboard Menu equivalent 
Undo Edit Menu equivalent 
Scroll forward through list In Standard File Package only 
Scroll box to bottom and right 
Same as Return In Standard File Package only 
Forward delete 
Help Same as Command-? 
Scroll box to top and left 
Scroll down a page Equivalent to clicking in grey region below thumb 
Scroll up a page Equivalent to clicking in grey region above thumb 
EQuivalent to Open/Save button In Standard File Package only 
Equivalent to drive button In Standard File Package only 
Scroll back through list In Standard File Package only 

Inside Macintosh, pages IV-7, IV-74, V-22 
Human Interface Guidelines, page 70 

75 
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2.075. Interface Components 

Window close box Menu bar Window title Window tille bar Window zoom box 

Icon 

ScroD bar 

Desktop 

Bunons Edit text boxes Radio bunon Scroll bar "thumb" Dialog box Window size box 

Source: Apple Macintosh User Interface Guidelines 

2.076. Common Icons 

Applications 

~ ~ ~ m w . . 
. . 

Generic App System LaserWriter Image Writer Star tup Dev ice Font /D A Mover 

Documents 

D en @ 
Generic Doc Generic Folder Font Archive DA Archive Hy perCard Stack Tabbed Tex t 
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2.077. System Software History 

Release Intra Date Intended Machines System Finder Added 
3.0 Jan-86 512, 512KE, 3.0 5.1 

Plus 

No Jun-86 XL, 512, 3.2 5.3 
official 512KE, Plus 
number 

4.0 Jan-87 512KE, Plus, 4.0 5.4 CDEVs (Control Panel) 
SE HD Backup (no version) 

Disk First Aid (1.0.1) 

No Apr-87 512KE, Plus, 4.1 5.5 HDSC Setup (1.4) 
official SE,II Additional CDEVs 

number TeachText (1.0) 

5.0 Sep-87 Plus, SE,II 4.2 6.0 Installer (2.5) 
MultiFinder (1.0) 
DA Handler (1.0) 
Backgrounder (1.0) 
Print Monitor (1.0) 
LQ lmageWriter (2.0) 
Apple File Exchange (1.0.1) 

6.0.2 Oct-88 Plus, SE, II 6.0.2 6.1 MacroMaker (1.0.1) 
CloseView (1.0) 
Map (1.1) 
Responder (1.0) 

Notes: • Apple considers all previous releases to be obsolete and unsupported. 
• Numbers in parentheses indicate version number shown in Get Info. 

Source: BMUG Winter/Spring 1989 Newsletter, pages 50 to 51 
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Changed 
Scrapbook (2.0) 
Image Writer (2.1) 
AppleTalk IW (2.1) 
LaserWriter ( 1 .1 ) 
LaserPrep (1.1) 
Font/DA Mover (3.1) 
lmageWriter (2.3) 
AppleTalk IW (2.3) 
LaserWriter (3.1) 
LaserPrep (3.1) 
Font/DA Mover (3.2) 
Scrapbook (2.1) 
lmageWriter (2.5) 
AppleTalk IW (2.5) 
LaserWriter (3.3) 
LaserPrep (3.3) 
Font/DA Mover (3.2a3) 
Most CDEVs updated 
lmageWriter (2.6) 
AppleTalk IW (2.6) 
LaserWriter (4.0) 
LaserPrep (4.0) 
HD Backup (1.0) 
Disk First Aid ( 1 .2) 
Font/DA Mover (3.5) 
Most CDEVs updated 
HDSC Setup (1.5) 
Teach Text (1.1) 
LaserWriter (5.0) 
LaserPrep (5.0) 
Disk First Aid (1.3) 
Font/DA Mover (3.6) 
Most CDEVs updated 
Multi Finder (6.0.1) 
DA Handler (6.0.1) 
Backgrounder (1.2) 
TeachText (1.2) 
Image Writer (2. 7) 
AppleTalk IW (2.7) 
LaserWriter (5.2) 
LaserPrep (5.2) 
PrintMonitor (1.2) 
HD Backup (1.1) 
Disk First Aid (1.4) 
Font/DA Mover (3.8) 
Apple File Exchange (1.1) 
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2.078. Files Supplied with System 

Disk Rle File Type Version 

I System Tools Disk 1 (System Tools) 
Read Me Teach Text Document NA 
Teach Text Application 1.2 
System Folder Folder NA 

Backgrounder System Document 1.2 
Clipboard File System Document NA 
Color Control Panel Document 3.3 
DA Handler Document 6.0 
Easy Access Startup Document 1.0 
Finder System Document 6.1 
General Control Panel Document 3.3 
Key Layout Document 2.3 
Keyboard Control Panel Document 3.3 
Monitors Control Panel Document 3.3 
Mouse Control Panel Document 3.3 
Multi Finder System Document 6.0 
Scrapbook File System Document NA 
Sound Control Panel Document 3.3 
Startup Device Control Panel Document 3.3 
System System Document 6.0 

Setup Folder Folder NA 
Installer Application 2.6 
Apple HD SC Setup Application 1.5 
Installer Scripts Folder NA 

Macintosh Plus Script Installer Document NA 
Macintosh SE Script Installer Document NA 
Macintosh II Script Installer Document NA 

I System Tools Disk 2 (Printing Tools) 
AppleTalk lmageWriter Chooser Document 2.7 
Laser Prep LaserWriter Document 5.2 
LaserWriter Chooser Document 5.2 
LaserWriter IISC Chooser Document 1 .1 
Image Writer Chooser Document 2.6 
PrintMonitor Application 1.2 

I Utility Disk 1 (Utilities 1) 
A_RPie HD SC Setup Application 1.5 
Disk First Aid Application 1.4 
HDBackup Application 1.1 
Installer Application 2.6 
Special Installer Scripts Folder NA 

Minimum Plus Script Installer Document NA 
Minimum SE Script Installer Document NA 
Minimum II Script Installer Document NA 
AppleShare Script Installer Document NA 

(contmued) 
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Table 2.078. Continued 

Disk File File Type Version 

System Folder Folder NA 
Access Privileges Font/DA Mover Document NA 
AppleShare Chooser Document 1.1 
Clipboard File System Document NA 
Color Control Panel Document 3.3 
Easy Access Startup Document 1.0 
Finder System Document 6.1 
General Control Panel Document 3.3 
Key Layout Document 2.3 
Keyboard Control Panel Document 3.3 
Monitors Control Panel Document 3.3 
Mouse Control Panel Document 3.3 
Scrapbook File System Document NA 
Sound Control Panel Document 3.3 
Startup Device Control Panel Document 3.3 
System Svstem Document 6.0 

I Utility Disk 2 (Utilities 2) 
Close View Control Panel Document 1.0 
Map Control Panel Document 1 .1 
Apple File Exchange Folder Folder NA 

Apple File Exchange Application 1.1 
DCA-RFT/MacWrite Apple File Exchange Document NA 

Font/DA Mover Folder Folder NA 
Font/DA Mover Application 3.8 
Desk Accessories Font/DA Mover Document NA 
Fonts Font/DA Mover Document NA 

MacroMaker Folder Folder NA 
MacroMaker Startup Document 1.0 
MacroMaker Help MacroMaker Document NA 
Macros MacroMaker Document NA 

Notes: Compiled for System 6.0.0. 

Source: System 6.0.0 release disks 

See Also: 2.077. System Software History 
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2.079. File Creators and Types 

s db p orte 'Y rogram Name 
Proaram Creator Type Comments 

4th Dimension 4002 APPL Application 
4th Dimension 4002 BAS2 
4th Dimension 4002 data Data file 
4th Dimension 4002 EFRM 
4th Dimension 4002 FILT Filter file 
4th Dimension 4002 FLAG 
4th Dimension 4002 INDX Index file 
4th Dimension 4002 RECH 
4th Dimension 4002 REPT 
4th Dimension 4002 SETT Settings file 
4th Dimension 4002 TEXT 
4th Dimension 4002 TFRM 
4th Dimension 4002 VAR1 
Acta Reader ACTA APPL Application 
ASM MDS ASM APPL AQplication 
ASM MDS ASM BINF Binary format 
ASM MDS ASM PSYM Packed symbol table 
ASM MDS ASM RELB Relocatable object 
Backup BkUp APPL Application 
Beep lnit BeP3 APPL Application 
Calendar File MACS ZSYS Data file used by System 
Camera CAM APPL Almlication 
Canvas DAD defd Data file 
Clipboard File MACS CLIP Data file used by System 
Co_IDI'_ II Hard Disk CPHD APPL Application 
Copy II Mac BCPY APPL Application 
Cricket Draw CROW APPL Application 
Cricket Gr§Ph CGRF APPL Application 
DA Handler macs dahd 
Desk Accesories DMOV DFIL Data file used by Font/DA Mover 
Desktop ERIK FNDR Data file used by Finder 
Disk ExQress DEXP APPL Ap_plication 
Disk First Aid Scav APPL Application 
Disk Fit DZT4 APPL Application 
Disk Fit DZT4 HEL4 Help file 
Disk Fit DZT4 STA4 Information file 
Dollars & Sense DAS APPL Application 
Dollars & Sense DAS DASD Data file 
Double Helix HELX APPL Application 
Double Helix HELX HEAP Formatted data 
Double Helix HELX HEAT 
Double Helix HELX HEAV 
Double Helix HELX HEXT Help file 
Double Helix HELX HLOG 
Double Helix HELX TEXT Text-only_ data file 
Edit EDIT APPL Application 
Edit EDIT TEXT Date file 
Excel XCEL APPL Application file 
Excel XCEL MCBN Chart 
Excel XCEL TEXT Text-only data file 
Excel XCEL XHLP Help 

(contmued) 
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Table 2.079. Continued 

Program Creator Type Comments 
Excel XCEL XLBN Worksheet 
Excel XCEL XLIN Resume Excel file 
Excel XCEL XLPG Macro file 
Excel XCEL XLPG Plot file 
Excel XHDI APPL Hard disk install 
FEd it FED2 APPL Application (shareware version} 
FEd it FEDT APPL Application (registered version} 
FEdit Plus FED+ APPL ApQ_Iication 
FileMaker NUTS APPL Application 
FileMaker NUTS NUTD Data file 
FileMaker Plus FMKR APPL Application 
FileMaker Plus FMKR FMKD Data file 
Filevision TELO APPL Application 
Filevision TELO Help Help file 
Filevision TELO PICB Data file 
Finder MACS FNDR System file 
Finder StartuQ MACS FDOC System file 
Findswell FIWS APPL Application 
Font!DA Mover DMOV APPL Application 
Font File DMOV FFIL Font file 
FONTastic FMOV APPL Application 
Fontographer aca2 acf2 Laser font file 
Fontographer aca2 APPL Application 
Freehand aca3 APPL Application 
Full Paint PANT APPL Application 
Full Paint PANT PNTG Data file 
FuiiWrite Professional FWRT APPL Application 
FuiiWrite Professional FWRT FW?? Help file 
FuiiWrite Professional FWRT FWDC Main dictionary 
FuiiWrite Professional FWRT FWGL Glossary file 
FuiiWrite Professional FWRT FWPR 
FuiiWrite Professional FWRT FWRT 
FuiiWrite Professional FWRT FWST 
FuiiWrite Professional FWRT FWTH Thesaurus 
FuiiWrite Professional FWRT FWUD User dictionary 
FuiiWrite Professional FWRT FWVM 
FuiiWrite Professional FWRT TEXT Text file 
Glue SOLG APPL Application 
Glue SOLG SIMA lmagesaver file 
Glue SWAT PRES Print file 
Hard Disk H&R- APPL Runner 
Hard Disk HDUt APPL Utility 
Hard Disk HDUt PARM Utility patch file 
Hard Disk RICH APPL Installer 
Helix HELX APPL Application 
Helix HELX HEAP Formatted data 
Helix HELX HEXT Help file 
Helix HELX TEXT Text-only data file 
HFS Backup IGSG APPL 
HyperCard WILD APPL Application 
H_y_Q_erCard WILD STAK Data (stack) 
Illustrator 88 ARTZ APPL Application 

(continued) 
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Table 2.079. Continued 

Program Creator Type Comments 
Image Writer IWRT PRES 
lma_g_eWriter II IWRT PRES 
Installer uins APPL 
Keyboard keyb cdev 
Kolar SSSc cdev 
Laser Prep LROM PSYS 
Laser Pre_p LWRT LROM 
LaserWriter LWRT PRER 
LaserWriter LWRT PRES 
Li_ghtspeed C KAHL APPL Application 
Lightspeed C KAHL LIB Library file 
Lightspeed C KAHL PROJ Project file 
Lig htspeed C KAHL TEXT Source code text 
Link (MDS) LINK APPL Application 
MacCalc MCLC APPL Application 
MacCalc BHLP BHLP Help file 
MacDraft MACD APPL Aru>Jicatoin 
MacDraft MCAD DRWG Drawing 
MacDraw MDRW APPL Application 
MacDraw MDRW DRWG Drawing 
MacDraw MDRW PICT PICTfile 
MacDrawll MDPL APPL Application 
MacLink Plus LINK APPL Application 
Mac Paint MPNT APPL Application 
MacPaint MPNT PNTG Painting 
Mac Project MPRJ APPL Application 
MacProject MPRJ MPRD Project data file 
MacroMaker mime I NIT Startup document 
MacroMaker mime mead Macros file 
Macro Maker mime mmab Help file 
MacsBug MACS ZSYS 
MacsBug (MPWl maxb APPL 
Mac Terminal TERM APPL Application 
Mac Terminal TERM TEXT Data file 
Mac Write CABO APPL Rescue file 
Mac Write MACA APPL Application 
MacWrite MACA TEXT Text-on!Y file 
Mac Write MACA WORD Formatted text 
MacWrite II MWII APPL Application 
MacWrite II MWII STAK HeiQ file 
MacWrite II MWII MW2Z Hyphenation file 
MacWrite II CSpf CMdt Dictionary file 
MDS Exec EXEC APPL Application 
Microphone DFBO APPL Application 
Microphone DFBO DFBA Data file 
Monitors cdsc cdev 
Multi Finder MACS ZSYS Part of system 
Multiplan PLAN APPL Application 
Multiplan PLAN HELP Help 
Multiplan PLAN MPBN Spreadsheet 
Multiplan PLAN TEXT Text-only data 
Omnis 3 OM$$ APPL Application 
Omnis3 OM$$ APPL Plus file 

(contmued) 
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Table 2. 079. Continued 

Program Creator Type Comments 
Omnis 3 OM$$ OM$0 Data file 
Omnis 3 OM$$ OM$L Library file 
Omnis 3 OM$U APPL Utilities file 
Packlt Ill PIT APPL 
PageMaker ALDU APPL Application 
Pa_geMaker ALDU PBPT Formatted data 
Pixel Paint PIXR APPL 
PowerPoint PPNT APPL Application 
PowerPoint PPNT DCT5 Dictionary 
PowerPoint PPNT SLDS Slides 
Print Monitor prmt APPL 
Pyro! Pyro cdev 
QUED QED1 APPL Awl ication 
QUED QED1 TEXT Text file 
ReadySetGo MART APPL Application 
ReadySetGo MART RSGF Data file 
Red Ryder RRYD APPL A_QQiication 
Red Ryder RRYD PDAT Red's stuff file 
Red Ryder RRYD RRMC Macro file 
Red Ryder RRYD RRRS Data file 
Reflex ROME APPL Read me application 
Reflex SING APPL Application 
Reflex SING SSDB Database file 
Reflex SING SSRF Report file 
Res Edit RSED APPL 
Smartcom SCOM APPL Application 
Smartcom II SCOM SC01 Data file 
Smartcom SCOM scoo Help file 
Stuffit SIT APPL 
Suitcase dMob I NIT 
SuperPaint SPNT APPL Application 
SuperPaint SPNT PNTG Painting 
Switcher SWIT APPL A_QQiication 
Switcher SWIT SWIT Data file 
System LWRT LWFN Laserfont download file 
System MACS ZSYS 
Think Tank TANK APPL Application 
Think Tank TANK TEXT Data 
Thunderscan SCAN APPL Application 
Video Works MMPB APPL Player application 
Video Works MMVW APPL Application 
Video Works MMVW DATA Data 
Video Works MMVW vwsc Data 
Word MSWD DICT Dictionary 
Word MSWD WPRD Hyphenation 
Word WORD APPL Application 
Word WORD GLOS Glossary file 
Word WORD PCOD File 
Word WORD TEXT Text-only file 
Word WORD WDBN Formatted data 
Word WORD WHLP Help file 
Word WORD WTMP Temporar}' file 
Works PASO TEXT Help 

(contmued) 
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Table 2.079. Continued 

Proaram Creator Type Comments 
Works PSIP APPL Application 
Works PSJP AWDT Resume 
Works PSIP AWSS Spreadsheet 
Works PSIP AWWP Formatted text 
Works PSIP TEXT Text-only data 
Write Now nXAn APPL Application 
Write Now nXAn APPL Dictionary 
Write Now nXAn nXAcf Data 
Write Now nXAn nX'W Data 
Write Now nXAt APPL Translator 

Sorted by Creator Creator T_we Program 
4002 APPL 4th Dimension 
aca2 acf2 Fontographer 
aca3 APPL Freehand 

ACTA APPL Acta Reader 
ALDU APPL PageMaker 
ARTZ APPL Illustrator 88 
ASM APPL ASM (MDS) 
BCPY APPL Copy II Mac 
BeP3 APPL Beep lnit 
BkUp APPL Backup 
CABO APPL MacWrite Rescue 
CAM APPL Camera 
cdsc cdev Monitors 

CGRF APPL Cricket Graph 
CPHD APPL Copy II Hard Disk 
CROW APPL Cricket Draw 
CSpf CMdt MacWrite II 
DAD defd Canvas 
DAS APPL Dollars & Sense 

DEXP APPL Disk Express 
DFBO APPL Microphone 
dMob IN IT Suitcase 
DMOV APPL Font/DA Mover 
DMOV DFIL Desk Accesories 
DMOV FFIL Font File 
DZT4 APPL Disk Fit 
EDIT APPL Edit 
ERIK FNDR Desktop 
EXEC APPL MDS Exec 
FED+ APPL FEdit Plus 
FED2 APPL FEd it 
FEDT APPL FEd it 
FIWS APPL Findswell 
FMKR APPL FileMaker Plus 
FMOV APPL FONTastic 
FWRT APPL FuiiWrite Professional 
H&R- APPL Hard Disk 
HDUt APPL Hard Disk 
HELX APPL Double Helix 
HELX APPL Helix 
IGSG APPL HFS Backup 

(contmued) 
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Table 2.079. Continued 

Creator Type Program 
IWRT PRES Image Writer 
IWRT PRES lmageWriter II 
KAHL APPL Liahtspeed c 
keyb cdev Keyboard 
LINK APPL Link (MDS) 
LINK APPL Maclink Plus 

LROM PSYS Laser Prep 
LWRT LROM Laser Prep 
LWRT LWFN System 
LWRT PRER LaserWriter 
MACA APPL Mac Write 
MACD APPL MacDraft 
MAGS CLIP Clipboard File 
macs dahd DA Handler 

MAGS FDOC Finder Startup 
MAGS FNDR Finder 
MAGS ZSYS Calendar File 
MAGS ZSYS MacsBug 
MAGS ZSYS MultiFinder 
MAGS ZSYS System 
MART APPL Read_ySetGo 
maxb APPL MacsBua (MPW) 
MCAD DRWG MacDraft 
MCLC APPL MacCalc 
MDPL APPL MacDrawll 
MDRW APPL Mac Draw 
mime I NIT MacroMaker 

MMPB APPL Video Works 
MMVW APPL Video Works 
MPNT APPL Mac Paint 
MPRJ APPL Mac Project 
MSWD DICT Word 

MWII APPL MacWrite II 
NUTS APPL FileMaker 
nXAn APPL Write Now 
nXAt APPL Write Now 

OM$$ APPL Omnis 3 
OM$U APPL Omnis3 
PANT APPL Full Paint 
PASO TEXT Works 

PIT APPL Packlt Ill 
PIXR APPL Pixel Paint 
PLAN APPL MultiQ_Ian 
PPNT SLDS PowerPoint 
prmt APPL Print Monitor 
PSIP APPL Works 
P_yJO cdev Pyro! 

QED1 APPL QUED 
ROME APPL Reflex 
RICH APPL Hard Disk 
RRYD APPL Red Ryder 
RSED APPL ResEdit 
SCAN APPL Thunderscan 

(contmued) 
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Table 2.079. Continued 

Creator Type Program 
Scav APPL Disk First Aid 

SCOM APPL Smartcom 
SING APPL Reflex 
SIT! APPL Stuffit 

SOLG APPL Glue 
SPNT APPL SuperPaint 
SSSc cdev Kolor 
SWIT APPL Switcher 
SWAT PRES Glue 
TANK APPL Think Tank 
TELO APPL Filevision 
TERM APPL Mac Terminal 
uins APPL Installer 

WILD APPL HyperCard 
WORD APPL Word 
XCEL APPL Excel 
XHDI APPL Excel 
BHLP BHLP MacCalc 

Sorted by File Type T}Pe Function 
acf2 Fontographer laserfont file 

APPL Application 
AWDT Works resume file 
AWSS Works spreadsheet file 
AWWP Works formatted text file 
BAS2 4th Dimension file 
BINF Binary format 
cdev cdev (control panel device) 
CLIP System file (clipboard) 
CMdt MacWrite II dictionary file 
dahd System file (DA handler) 
DASD Dollars and Sense data file 
data 4th Dimension data file 

DATA VideoWorks data file 
DCTS PowerPoint dictionary file 
defd Canvas data file 
DFBA Microphone data file 
DFIL Font/DA Move DA file 

DRWG Drawing file 
EFRM 4th Dimension file 
FDOC Finder startup file 
FFIL Font file 
FILT Filter file 

FLAG 
FMKD FileMaker data file 
FNDR Data file used by Finder 
FW?? FuiiWrite help file 
FWDC FuiiWrite dictionary file 
FWGL FuiiWrite glossary file 
FWPR FuiiWrite file 
FWRT FuiiWrite file 

(continued) 
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Table 2.079. Continued 

Type Function 
FWST FuiiWrite file 
FWTH FuiiWrite thesaurus file 
FWUD FuiiWrite user dictionary file 
FWVM FuiiWrite file 
GLOS Glossary file 
HEAP Helix formatted data 
HEAT Helix file 
HEAV Helix file 
HEL4 Help file 
HELP Help file 
Help Help file 

HEXT Helix help file 
HLOG Helix file 
INDX Index file 
I NIT INITfile 
LIB Library file 

LROM LaserWriter file 
LWFN Laserfont download file 
MCBN Chart 
mcod Macros file 
mmab Help file 
MPBN Spreadsheet 
MPRD Project data file 
MW2Z MacWrite II hyR_henation file 
NUTD Data file 
nX"d Data 
nX'W Data 

OM$D Data file 
OM$L Library file 
PARM Utility patch file 
PBPT Formatted data 
PCOD File 
PDAT Red's stuff file 
PICB Data file 
PICT PICTfile 
PNTG Painting 
PRER Printer file 
PRES Printer file 
PROJ Project file 
PSYM Packed symbol table 
PSYS Printer system file 
RECH 4th Dimension file 
RELB Relocatable object 
REPT 4th Dimension file 
RRMC Macro file 
RRRS Data file 
RSGF Data file 
SC01 Data file 
scoo Help file 
SETT Settings file 
SIMA lmagesaver file 
SLDS Slides 

(contmued) 
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Table 2.079. Continued 

Source: 

See Also: 

Type Function 
SSDB Database file 
SSRF Report file 
STA4 Information file 
STAK Data (stack) 
SWIT Data file 
TEXT Text file (may be formatted) 
TFRM 4th Dimension file 
VAR1 4th Dimension file 
vwsc Data 
WDBN Formatted data 
WHLP Help file 
WORD Formatted text 
WPRD Hyphenation 
WTMP Temporary file 
XHLP Help 
XLBN Worksheet 
XLIN Resume Excel file 

XLPG Macro file 
XLPG Plot file 
ZSYS Data file used by System 
BHLP Help file 

1 st Aid Kit Manual, pages 263 to 281 
Program Source Disks 

2.078. Files Supplied with System 

2.080. System Error Messages 

ID Description Comments 
1 Bus Error Only Mac II and Mac XL (Usa)~ invalid memory reference on bus 
2 Address Error Usually an odd-address reference 
3 Illegal Instruction Illegal 680x0 instruction encountered 
4 Zero Divide DIVS or DIVU encountered 0 divisor 
5 Check Exception CHK execution failed etc. * 
6 TrapV Exception TRAPV execution failed, etc. * 
7 Privilege Violation Erroneous RTE executed, etc. * 
8 Trace Exception Trace bit in 680x0 status register is set 
9 Line 1010 Exception Trap dispatcher failed 
10 Line 1111 Exception Unimplemented instruction 
11 Miscellaneous Exception Exception not defined above 
12 Unimplemented Routine Attempted to execute unimplemented trap instruction 
13 Spurious Interrupt Attempted to execute NIL interrupt, etc. * 
14 1/0 System Error Either File Manager or Device Manager encountered error etc. * 
15 Segment Loader Error Seament couldn't be read into memory 
16 Floatina-Point Error Halt bit in the floating ooint environment word is set 

17-24 Can't Load Package Package couldn't be loaded into memory, etc.* 
25 Can't Allocate Memory Memorv allocation couldn't be made in heap 
26 Seament Loader Error Call to CODE 0 resource failed· unexecutable file 
27 File Map Destroyed The block number is outside range for volume 
28 Stack Overflow Error Stack expanded into the heap 
30 Insert Disk File Manager alert for disk swaopina 
41 Can't Find Finder Finder wasn't found on disk 
100 Can't Mount Startup Volume The svstem resource file coudn't be read 

32767 Sorry, System Error Default error message 

Notes: • Accurate as of System 4.1. 
•* Other meanings may apply; see source for more information on possible error conditions. 

Source: Technical Introduction to the Macintosh Family, pages 189 to 190 
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2.081. System Software Result Codes 

Value Name Type DescriiJtion 
0 no Err No error 
1 evtNotEnb Event Manaaer Event type is not one in system event mask 

128 iPrAbort Printing Manager Abort was reQuested by application or user 
-1 iPrSavPFil Printing Manager S_Q_ool file being saved 
-1 qErr Queuina Error Entrv not in the queue 
-2 vTvpErr Queuing Error QType field in vertical retrace _gueue isn't 'vType 

-17 control Err Device Manager Driver can't respond to control call or unimplemented control instruction (Print Mgr) 
-18 status Err Device Manaaer Driver can't respond to Status call 
-19 read Err Device Manager Driver can't re~nd to Read call 
-20 writ Err Device Manager Driver can't resPOnd to Write call 
-21 badUnitErr Device Manaaer Unit table and reference number mismatch 
-22 unitEmptvErr Device Manager Reference to NIL handle in unit table 
-23 open Err Device Manager Read/Write permission denied or RAM serial driver open failed 
-25 dRemovErr Device Manaaer Can't remove an open driver 
-26 dlnstErr Device ManaQer Driver not in resource file 
-27 abortErr Device ManaQer VO request aborted by KiiiiO call 
-28 notOpenErr Device Manager Driver isn't o~n 
-33 dirFuiErr File Manager Directorv is full 
-34 dskFuiErr File Manaaer Disk is full 
-35 nsvErr File Manager Volume doesn't exist 
-36 ioErr File Manager 1/0 error occurred 
-37 badNamErr File ManaQer Bad file or volume name (check for 0 lenath) 
-38 fnOpnErr File Manager File isn't open 
-39 eofErr File Manager End-of-file encountered durina read 
-40 posErr File ManaQer Encountered attempt to position before start-of-file 
-42 tmfoErr File Manager Too many files are open 
-43 fnfErr File Man~er File not found 
-44 wPrErr File Manager Hardware lock for volume 
-45 flckdErr File Manager File is locked 
-46 vlckdErr File Manager Software lock for volume 
-47 fBsvErr File ManaQer File busv 
-48 dupFNErr File Manaaer Name and version number already exists 
-49 opWrErr Rle Manager A write access_path to file already exists 
-50 oaramErr File Manager Parameter list error (see source) 
-51 rfNumErr File Manaaer Reference number refers to nonexistent access path 
-52 gfpErr File Manager Error during GetFPos 
-53 voiOfflinErr FileMan~er Volume reauested is not on-line 
-54 perm Err File Manager ReQuest to open locked file for writing (illegal) 
-55 voiOnlinErr File Manager Volume requested is already mounted and on-line 
-56 nsDrvErr File ManaQer No such drive 
-57 noMacDskErr File Manager Not a Macintosh format disk 
-58 extFSErr File Manager External file system error 
-59 fsRnErr File Manager Error durina rename operation 
-60 badMDBErr File ManaQer Master directorv block is bad· reinitialize volume 
-61 wrPermErr File Mana~er Writing to file not allowed 
-64 noDriveErr Disk Error low level No drive found 
-65 offLinErr Disk Error low level No disk is in the drive 
-66 noNvbErr Disk Error low level No data read from disk (disk probably blank) 
-67 noAdrMkErr Disk Error low level Address mark wasn't found 
-68 dataVerErr Disk Error low level Verify failed 
-69 badCksmErr Disk Error low level Address mark is bad 
-70 badBtSipErr Disk Error low level Address mark is bad 
-71 noDtaMkErr Disk Error low level Data mark wasn't found 
-72 badDCksum Disk Error low level Data mark is bad 
-73 badDBtSio Disk Error low level Data mark is bad 
-74 wrUnderrun Disk Error low level Write underrun 
-75 cantStepErr Disk Error low level Drive error, couldn't step 
-76 tkOBadErr Disk Error low level Track 0 was not found 
-77 initiWMErr Disk Error low level Controller chip couldn't be initialized 
-78 twoSideErr Disk Error low level Tried to read second side of single-sided disk 
-79 spdAdiErr Disk Error low level S_R_eed couldn't be adjusted 
-eo seek Err Disk Error low level Other type of drive error 
-81 sectNFErr Disk Error low level Sector wasn't found 
-85 clkRdErr Clock Error low level Clock couldn't be read 
-86 clkWrErr Clock Error low level Verification of time write failed 
-87 prWrErr Clock Error low level Verification of parameter RAM failed 
-88 prlnitErr Clock Error low level Validity status is other than $A8 
-91 ddpSktErr Apple Talk Manager DDP socket error 
-92 ddpLenErr Apple Talk Manaaer DDP or ALAP data lenath is too Iaroe 
·93 noBridgeErr AppleTalk Manager Bridge not found 
·94 lapProtErr AppleTalk ManaQer ALAP protocol attach/detach error 
-95 excessCollsns AppleTalk Manager More than 32 RTS's or line senses without CTS 
-97 cortin Use Apple Talk Manager Port is already in use 
·98 portNotCf AppleTalk Manager Port has not been configured for connection 
-100 noScrapErr Scrap Manager Uninitialized desk scrap 
-102 no Type Err Scrap Manaaer No data of reQuested type 
-108 memFuiiErr Memory Manager Heap zone not bia enough for request; also iMemFuiiError (Print Mar) 

(contmued) 
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Table 2.081. Continued 

Value Name TKJe Descrif)tion 
-109 nil Handle Err Memory Manager Master pointer is NIL 
-111 memWZErr Memory Man(lger Can't ooerate in free block 
-112 memPurErr Memory Manager Can't purge a locked block 
-117 memlockedErr Memory Manager Memory block is locked 
-192 resNotFound Resource Manager Couldn't find resource 
-193 resFNotFound Resource Manager Couldn't find resource file 
-194 add Res Failed Resource Mana~:~er Attempt to add resource failed 
-196 rmvResFailed Resource Manager Attempt to remove resource failed 
-1024 nb_Q_BuffOvr AppleTalk Manager NBP buffer overflow 
-1025 nbpNoConfirm Ap_QieTalk Manager NBP unconfirmed name 
-1026 nbpConfDiff AppleTalk Manager NBP confirmed name for different socket 
-1027 nbQDuplicate AppleTalk Manager NBP existing duplicate name 
-1028 nbpNotFound Ap_QieTalk Man(lger NBP name not found 
-1029 nbpNISErr Apple Talk Manager NBP names information socket error 
-1096 reqFailed AppleTalk Manager ATP SndRequest failed and retry count exceeded 
-1097 tooManyReqs Apple Talk Manager ATP too many concurrent reauests 
-1098 tooManySkts Ap_QieTalk Manager ATP too many sockets respondin!1 
-1099 badATPSkt Apple Talk Manager ATP responding socket bad 
-1100 badBuffNum Apple Talk Manager ATP sequence number bad 
-1101 noReiErr Apple Talk Manager ATP no release received 
-1102 cbNotFound Ap_QieTalk Manag_er ATP no control block found 
-1103 noSendResp AppleTalk Mana11er ATP received AddRsp before SndRsp 
-1104 noDataArea Apple Talk Manager Too many_outstandi_rlg_ATP calls 
-1105 regAborted Apple Talk Manager Reauest was aborted 
-3101 buf2Sma11Err Ap_pJe Talk Manager ALAP frame or DDP dataaram too larae for buffer 
-3102 noMPPError Apple Talk Manaaer MPP driver not found 
-3103 cksumErr Apple Talk Manager DDP checksum bad 
-3104 extract Err Apj)leTalk Manager NBP no tuple in buffer 
-3105 readQErr Apple Talk Manager Invalid socket or protocol type 
-3106 atplenErr AppleTalk Manager ATP message to large 
-3107 ati>_BadRsp Apj)le Talk Manager ATPReauest response bad 
-3108 recNotFnd Apj)leTalk Manager ABRecord was not found 
-3109 sktCiosedErr Apple Talk Manager Call aborted due to closed socket 

Source: Inside Macintosh, pages 111-205 to 111-209 

2.082. Macintosh Disk Format 

Logical Block * 
0 
1 
2 
3 
n 

n+1 
1599 

Notes: 

Source: 

See Also: 

Description Comments 
System Startup Info Also known as "boot blocks" 

Volume Info 
Volume Bit Map Bitmap used to record "used" blocks on disk 

File Contents Actual files, includes catalog tree file 

• Accurate as of System 4.1 . 
•* Numbers refer to HFS BOOK floppy disk (MFS uses different format). 

Inside Macintosh, page IV-165 

2.092 to 2.095. MFS disk format tables 
2.096 to 2.1 04. HFS disk format tables 
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2.083. Microfloppy Sectors Per Track 

Sectors per Track Tracks Sectors * 
12 
11 
10 
9 
8 

Notes: 

Source: 

See Also: 

o to 15 0 to 191 
16 to 31 192 to 367 
32 to 47 368 to 527 
48 to 63 528 to 671 
64 to 79 672 to 799 

* Applies to 400K disks; BOOK disks are double-sided 
and have twice as many sectors. 

Inside Macintosh, page 11-211 

2.082. Macintosh Disk Format 

2.084. MacBinary File Format 

Size Name Comments 
Byte Zero 1 Placeholder ;:: $00 

64 bvtes File Name Pascal string format 
4 bytes File Type 4-character string (no length) 
4 bytes File Creator 4-character string (no length) 

Byte File Flags 
Byte Zero 2 Placeholder ;:: $00 

6 bytes Desktop Location 
Byte Protected Flag 
Byte Zero 3 Placeholder ;:: $00 

4 bytes Data Fork Length 
4 bytes Resource Fork Length 
4 bytes Creation Date 
4 bytes Modification Date 

Notes: Formats of data follow System and Finder standards. 

Source: MacBinary source code (macbin.c) 

2.085. MacPaint File Format 

Size Name Item Comments 
Long word Version Version number Usually 0 and ignored by other programs 
304 bytes PatArray Array of 38 patterns 
204 bytes Future For future use by MacPaint 

Varies Bitmap Bitmap in PackedBits format 

Source: Technical Note 86, pages 1 through 5 

See Also: 2.86. PackBits File Format 
2.87. PICT File Format 
2.91. TIFF File Format 

Often ignored 
Usually ignored 
720 compressed scanlines (576x720 bitmap) 

91 
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2.086. PackBits File Format 

Notes: • Apple does not guarantee this format for future versions of the System. 
··Data a roup defined as: 

Size Name Comments 
Byte Count Flag High bit of Count Flag set if data is packed. Count Flag is then two's 

compliment count of the number following data bytes to be repeated. 
High bit of Count Flag not set if data is unpacked. Count Flag is then 
zero-based count of the number of discrete bvtes followina as data. 

Varies Data If Count Flag is set, data byte is to be reproduced on unpacking 
Count Flag times. 
If Count FlaQ is not set, discrete data bvtes follow. 

Source: Technical Note 171, page 1 

See Also: 2.85. MacPaint File Format 

2.087. PICT File Format 

Size Name Item Comments 
512 bvtes Header Aoolication-specific header information 

lnt picSize Length of the picture Obsolete; use lenath of fork to calculate size 
Rect oicFrame Picture frame Used as reference when scalina picture 

Varies picData Picture data (opcodes) See 2.088., 2.090. 

Notes: • Applies to both PICT 1 and PICT 2 files (only opcodes are different). 
• Only the data fork of the file is used. 

Source: Inside Macintosh, pages V-86 to V-87 
PICT Detective User Manual, pages 43 to 45 

See Also: 2.085. MacPaint File Format 
2.088. PicComments 
2.089. PICT Data Types 
2.090. PICT Opcodes 

2.088. PlcComments 

Kind Decimal Name Size· 
$0 0 oicLParen Byte 
$1 1 oicRParen Byte 

$64 100 oicAooComment Varies 
$82 130 oicDwaBea Byte 
$83 131 oicDwaEnd Byte 
$8C 140 oicGroBea Byte 
$8D 141 picGroEnd Byte 
$BE 142 oicBitBea Byte 
$8F 143 oicBitEnd Bvte 
$96 150 oicTextBeain 7 bvtes 
$97 151 oicTextEnd Byte 
$98 152 oicStrinaBeain Byte 
$99 153 oicStrinaEnd Byte 
$9A 154 oicTextCenter 9 bvtes 
$9B 155 oiclinelavoutOff •• Byte 
$9C 156 oiclinelayoutOn •• Byte 
$9D 157 piclinelayout 17 bvtes 
$AO 160 oicPolvBeain Byte 
$A1 161 oicPolvEnd Bvte 
$A2 162 oicPolvBvt Byte 
$A3 163 oicPolylgnore Byte 
$A4 164 oicPolvSmooth Word 
$AS 165 oicPivCio Byte 
$AA 170 picArrw1 Byte 

DescriQtion 
Beqin QuickDraw arouoina 
End QuickDraw arouoinQ 
Application-soecific comment 
Beain MacDraw oicture 
End MacDraw picture 
Beain arouoed obiects 
End grouped objects 
Begin series of bitmap bands 
End series of bitmap bands 
Beain a text strina 
End text strinQ 
Begin banded strina 
End banded strina 
Center of rotation to picTextBeqin 
Turns off line layout 
Turns on line layout 
Specify line layout for next text call 
Following LineToO are oolyaon 
End oolvaon definition 
Next data is part of freehand curve 
Ignore following oolvaon 
Close. fill. frame a oolygon 
Close MacDraw oolygon 
One arrow. point1 to ooint2 

Usedbv 

MacOraw MacPaint 
MacDraw. MacPaint 
MacDraw 
MacDraw 
MacDraw. MacPaint 
MacDraw, MacPaint 
MacDraw, LaserWriter Driver 
MacDraw LaserWriter Driver 
MacDraw LaserWriter Driver 
MacDraw, LaserWriter Driver 
MacDraw LaserWriter Driver 
LaserWriter Driver 
LaserWriter Driver 
LaserWriter Driver 
MacOraw 
MacOraw 
Mac Draw 
MacDraw 
MacDraw, LaserWriter Driver 
MacOraw 
MacDraw 

Additional Data 

nxtPicRec l6 bvteSf 

TixtCenter 18 bvtes) 

PolvVerb lbvte) 

(contmued) 
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Table 2.088. Continued 

Kind Decimal 
$AB 171 
$AC 172 
$AD 173 
$B4 180 
$B5 181 
$B6 182 
$BE 190 
$BF 191 
$CO 192 
$C1 193 
$C2 194 
$C3 195 
$C4 196 
$C8 200 
$C9 201 
$CA 202 
$D2 210 
$D3 211 
$1F2 498 
i1F3 499 
$3E8 1000 
$3E9 1001 
$3039 12345 

Notes: 

Source: 

See Also: 

Name Size· Description 
picArrw2 Byte One arrow point2 to point1 
picArrw3 Byte Two arrows between j)_Oint1 & 2 

picArrwEnd Byte End of arrow comment 
_QicDashedUne • • B_rte +lines Next lines are dashed 
_QicDashedSto_R_ •• Byte End dashed lines 
oicSetlineWidth •• 5 bvtes Fraction for oen size 

picPostScriptBeQin •• Byte Save QD state, begin PS 
picPostScriotEnd •• Byte End PS, restore QD state 

picPostScriptHandle •• Varies RemaininQ data is PS 
picPostScriptFile •• ••• Varies Filename for 'POST resources 
picTextlsPostScript •• Byte QD text is PS until picPostScriptEnd 
picResourcePS •• • •• 9 bytes Send PS from 'STR ' and 'STR#' resources 

picSetGraylevel 5 bytes Set gray level to number 
picRotateBegin •••• 5 bytes Begin rotation of coordinate plane 
oicRotateEnd •••• Bvte End rotated plane 

picRotateCenter •••• 9 bytes Center of rotated plane 
picFormsPrinting •••• Byte Don't flush print buffer after page 

picEndFormsPrinting •• •• Byte End forms printing 
picCreator 5 bytes Application creator tvoe 

_QicPICTScale 5 bytes Scalil'lQ_ of image 
oicBeaBitmaQ_Thin Byte Beain bitmap thinnint:~ 
picEndBitmapThin Byte End bitmap thinning 

piclasso Byte lmaQe is in scrap using lasso 

•• Size is for opcode plus any additional data. 
••• LaserWriter driver 3.0 or later only. 
•••• Not available when background printing enabled. 
••••• LaserWriter driver 3.1 or later only. 

Technical Note 91, pages 1 to 18 
PICT Detective User Manual, pages 60 to 67 

2.087. PICT File Format 
2.089. PICT Data Types 
2.090. PICT Opcodes 

2.089. PICT Data Types 

Used by 
Mac Draw 
Mac Draw 
MacDraw 
LaserWriter Driver 
LaserWriter Driver 
LaserWriter Driver 
LaserWriter Driver 
LaserWriter Driver 
LaserWriter Driver 
LaserWriter Driver 
LaserWriter Driver 
LaserWriter Driver 
LaserWriter Driver 
LaserWriter Driver 
LaserWriter Driver 
LaserWriter Driver 
LaserWriter Driver 
LaserWriter Driver 

lmaaeWriter 
lma11eWriter 
MacPaint HyperCard 

T_ype Size Comments 
Version 1 opcode 
Version 2 oocode 
Integer 
Lon_g_ integer 
Mode 
Point 
0 ... 255 
-128 ... 127 
Rect 
Poly 
Re_g_ion 
Fixed-point number 
Pattern 
Rowbytes 

Source: 

See Also: 

Byte 
Word 
Word 

Dbl word 
Word 

Dbl word 
Byte 
Byte 

8 bytes Four consecutive ints: top, left, bottom, right 
10+ bytes 
10+ bytes 
Dbl word 
8 bytes 
Word Always an even Quantity 

Inside Macintosh, page V-97 

2.087. PICT File Format 
2.088. PicComments 
2.090. PICT Opcodes 

93 

Additional Data 

TDashedline (varies) 

Line Width (point) 

PSData 
FileName 

Type/ID/Index (8 bytes) 
fp number 
TRotation (pQint} 

Center (offset 8 bytes) 

Dblword 
Dblword 



2.090. PICT Opcodes 

Opcode# • Name 
$00 NOP 
$01 clip Ran 
$02 bkPat 
$03 txFont 
$04 txFace 
$05 txMode 
$06 spExtra 
$07 pnSize 
$08 on Mode 
$09 pnPat 
$0A the Pat 
$0B ovSize 
$0C oriain 
$0D txSize 
$0E fa Color 
$OF bkColor 

_j_10 txRatio 
$11 pic Version 
$12 BkPixPat *** 
$13 PnPixPat *** 
$14 FiiiPixPat *** 
$15 PnlocHFrac *** 
$16 ChExtra *** 

$17-$19 RESERVED 
$1A RGBFgCol *** 
$1B RGBBkCol*** 
$1C HiliteMode *** 
$1D HiliteColor *** 
$1E DefHilite *** 
$1F QpColor *** 
$20 line 
$21 line from 
$22 short line 
$23 short line from 

$24-$27 RESERVED 
$28 lona text 
$29 DH text 
$2A DV text 
$2B DHDVtext 

$2C-$2F RESERVED 
$30 frameRect 
$31 paintRect 
$32 eraseRect 
$33 invertRect 
$34 fiiiRect 

$35-$37 RESERVED 
$38 frameSameRect 
$39 paintSameRect 

Size** 
Byte 

Byte + reaion 
9 bytes 
3 bytes 
2 bytes 
3 bytes 
5 byJes 
5 bytes 
3 bvtes 
9 bytes 
9 bytes 
5 bytes 
5 bytes 
3 bytes 
5 bytes 
5 bytes 
9 bytes 
Word 
Varies 
Varies 
Varies 
Word 
Word 
Varies 
Varies 
Varies 
None 
Varies 
None 
Varies 
9 bytes 
5 bytes 
7 bytes 
3 bytes 

6 bytes + text 
3 bytes + text 
3 bytes + text 
4 bytes + text 

9~Jes 
9 bytes 
9 bytes 
9 bytes 
9 bytes 

~~te 
Byte 

None 
rgn 
Pattern (8 bytes) 
Font (word) 
Face (byte) 
Mode (word) 
Extra (point) 
pnSize (point) 
Mode (word) 
Pattern (8 bytes) 
Pattern (8 bytes) 
Point (point) 
dh (word), dv (word) 
Size (word 
Color Clonal 
Color Clonal 
Numeral (point), denominator (point) 
Version# (byte) 

Pen Position 
Extra space for character 

pnloc (point), newPt (point) 
newPt (point) 
pnloc (point). dh (sianed bvte) dv Csianed bvte) 
dh (signed byte), dv (signed byte) 

txloc (point) count (byte), text 
dh (bvtel. count Cbvte) text 
dv (byte), count (byte), text 
dh (byte), dv (byte) count (byte). text 

Rectanale rect 
Rectangle rect 
Rectanale rect 
Rectangle rect 
Rectanale rect 

Rectanale Crect) 
Rectangle (rect) 

Additional Data 

I 

i 

I 

I 

I 

(continued) 

(0 
~ 

-f 
::::T 
CD , 
~ 
~ 
3 
3 
CD ..., 
en· 
)> 
:g 
(i) 

~ 
~ 
en 
0 
c: a 
CD g 
0 
'A 



Table 2.090. Continued 

Opcode# .. Name 
$3A eraseSameRect 
$3B invertSameRect 
$3C fiiiSameRect 

$3D~3F RESERVED 
$40 frameRRect 
$41 paintRRect 
$42 eraseRRect 
$43 invertRRect 
$44 fiiiRRect 

$45-$47 RESERVED 
$48 frameSameRRect 
$49 ~aintSameRRect 
$4A eraseSameRRect 
$4B invertSameRRect 
$4C fillSameRRect 

$4D-$4F RESERVED 
$50 frarneOval 
$51 J>_aintOval 
$52 eraseOval 
$53 invertOval 
$54 fill Oval 

$55-$57 RESERVED 
$58 frameSameOval 
$59 oaintSameOval 
$SA eraseSarneOval 
$58 invertSameOval 
$5C fillSarneOval 

$5D-$5F RESERVED 
$60 frameArc 
$61 oaintArc 
$62 eraseArc 
$63 invertArc 
$64 fillArc 

$65-$67 RESERVED 
$68 frameSameArc 
$69 oaintSameArc 
$6A eraseSameArc 
$68 invertSameArc 
$6C fiiiSameArc 

$6D-$6F RESERVED 
i_70 framePoly 
$71 paintPoly 
$72 erasePolv 
$73 invertPoly 
$74 fiiiPolv 

$75-$77 RESERVED 
$78 frameSamePolv t 
$79 paintSamePoly t 

Size .... 
Byte Rectangle (rect) 
Bvte Rectan_gle Jrect 
Byte Rectangle (rect) 

9 bvtes Rectangle rect .... 
9 bytes Rectangle rect .... 
9 bvtes Rectangle rect .... 
9 bvtes Rectangle rect .... 
9 bytes Rectangle rect .... 

Byte **** 
Byte **** 

Bvte .... 
Byte .... 
Byte **** 

9 bytes Rectangle rect 
9 bytes Rectar1gle rect 
9 bytes Rectangle rect 
9 bvtes Rectangle rect 
9 bytes Rectangle rect 

Byte 
Byte 
Bvte 
Byte 
B_yte 

13 bytes Rectangle rect startAngle 
13 bytes Rectangle rect startAngle 
13 bvtes Rectangle rect , startAngle 
13 bytes Rectangle rect startAngle 
13 bvtes Rectangle rect startAngle 

5 b_ytes StartAngle word 1, arcAn_gle 
5 bytes StartAngle word ,, arcAngle 
5 bvtes StartAngle word arcAngle 
5 bytes StartAngle word arcAngle 
5 bvtes StartAngle word arcAngle 

Bvte + oolvgon Polygon 
Byte + polygon Polygon 
Bvte + oolygon Polygon 
Byte + polygon Polygon 
Bvte + oolvaon Polvaon 

Bvte 
Byte 

Additional Data 

word arcAngle word 
word arcAngle word 
word arcAn_gle word 
word arcAngle word 
word arcAn_gle word 

word 
word 
word 
word 
word 

(continued) 
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Table 2.090. Continued 

Opcode# .. Name 
$7A eraseSamePolv t 
$7B invertSamePoly t 
$7C fiiiSamePolv t 

$7D-$7F RESERVED 
$80 frame Ran 
$81 paintRgn 
$82 erase Ran 
$83 invertRgn 
$84 fill Ran 

$85-$87 RESERVED 
$88 frameSameRan 
$89 paintSameRgn 
$8A eraseSameRan 
$8B invertSameRgn 
$8C fiiiSameRan t 

$8D-$8F RESERVED 
$90 BitsRect 
$91 Bits Ran 

$92-$97 RESERVED 
$98 PackBitsRect 
$99 PackBitsRan 

$9A-$9F RESERVED 
$AO shortComment 
$A1 lonaComment 

$A2-$FE RESERVED 
$FF End Of Picture 

$0011 Version ••• 
$0012 BkPixPat 
$0013 PnPixPat 
$0014 Fill Pix Pat 
$0015 PnlocHFrac 
$0016 ChExtra 
$001A RGBFgCol 
$001B RGBBkCol 
$001C HiliteMode 
$001D HilteColor 
$001E DefHilite 
$001F QpColor 
$0COO HeaderOp 

Size"" 
Bvte 
Byte 
Bvte 

Byte + reaion 
Byte + region 
Byte + reaion 
Byte + region 
Bvte + reaion 

Byte 
Bvte 
Byte 
B~e 
Byte 

29 bytes + bitData 
29 bytes + reaion + bitData 

29 bytes + bitData 
29 bytes + region + bitData 

3 bytes 
5 bytes + data 

Bvte 
Word + HeaderOp 

Varies 
Varies 
Varies 
4 bytes 
4 bytes 
Varies 
Varies 
Word 
Varies 
Word 
Varies 

24 b_ytes 

Additional Data 

Rea ion 
Region 
Rea ion 
Reg_ion 
Rea ion 

rowBytes (word), bounds (8 bytes), srcRect (rect), dstRect (rect). mode (word), bitData (unpacked bytes) 
rowBvtes (word), bounds (8 bvtes), srcRect (rect) dstRect (rect), mode (word), maskRan (ran), bitData (unpacked bvtes) 

rowBvtes (word), bounds (8 bvtes), srcRect (rect), dstRect (rect), mode (word), bitData (packed bytes for each row) 
rowBytes (word), bounds (8 bytes}. srcRect (rect), dstRect (rect), mode (word), maskRgn (rgn), bitData (~acked bytes) 

Kind (word) 
Kind (word), size (word), data 

$02FF = version number for PICT -2 
Color backaround pattern, see source V1 03-1 05 
Color pen pattern, see source V103-105 
Color fill pattern, see source V103-105 
Fractional pen position (word) 
Extra for each character (word) 
RGB color for forearound 
RGB color for background 
None 
RGB color for hiahliaht 
None 
RGB color for arithmetic modes 
RESERVED for future Apple use 

(continued) 
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Table 2.090. Continued 

Notes: •• PICT-2 opcodes are 2 bytes in length, HO bits zero padded, and aligned on even address boundaries. 
... Size is for opcode plus any additional data. 

Source: 

See Also: 

.... PICT-2 only . 

..... Uses setting of ovSize point (opcode $08). 
·t Not implemented. 

Technical Note 21, pages 1 to 6 
Inside Macintosh, pages V-93 to V-105 
PICT Detective User Manual, page 47 

2.087. PICT File Format 
2.088. PicComments 
2.089. PICT Data Types 

2.091. TIFF File Format 

Part Size Field 
Header Word Byte order 

Word Version 
Dbl word Pointer to first IFD 

Image File Directory Word # of directory entries 
12 bytes First directory entry 

12 bytes each Additional directory entries 
Dbl word Point to next IFD 

L___ Values Varies 

Comments 
$4949 = least to most; $4D40 = most to least 
$2A for version 42, the current version 

Must begin on word boundary 
--> 
-----> 

<--

Size 
Word 
Word 

Word 
Obi word 

-> TCCI Twe Name 

Item 
Tag 
Type 

Length 
Pointer to value 

$100 Short lmageWidth Width of image, in pixels 

Comments 

1 =byte 
2 = ASCII string 
3 = unsigned short int 
4 = unsigned long int 1 

5 = two unsigned long_ ints (numerator, denominator)_ 
Specified in terms of data type 

l11f value is 4 bytes or less, it is stored here) 

Comments 

$101 Short lmageLength Length of image in pixels (scan lines) 
$102 Short BitsPerSample ' (Default = 1 ) 

(continued) 
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Table 2.091. Continued 

Teo Type Name 
$103 Short Compression 

$106 Short Photometric Interpretation 

$107 Short Threshholding 

$108 Short CellWidth 
$109 Short Cell Length 
$110 ASCII Model 
$111 Shortllona StrioOffsets 
$112 Short Orientation 

$115 Short SamplesPerPixel 
$116 Shortllona RowsPerStrio 
$117 Long StripByteCounts 
$118 Short MinSampleValue 
$119 Short MaxSampleValue 
$120 Lon a FreeOffsets 
$121 Long FreeByteCounts 
$122 Short GrayResponseUnit 

$123 Short GrayResponseCurve 
$124 Long Group30ptions 

$125 Long Group40ptions 
$128 Short Resolution Unit 

$129 Short PaaeNumber 
$10A Short Fill Order 

Comments 
1 = no compression, but tightly packed (default) 
2 = CCITT Group 3 1-dimensional 
3 = facsimile-compatible CCITT Group 3 
4 = facsimile-compatible CCITT Group 4 
32771 = same as 1 , except each row begins on next word boundary 
32773 = PackBits compression 
0 = MinSampleValue is white, MaxSampleValue is black 
1 = MinSampleValue is black, MaxSampleValue is white 
2 = RGB· Min/MaxSampleValues control intensity 
1 ;;: bilevelline art scan (default) 
2 = halftone or dithered scan 
3 ;;: error diffused 
If threshholding = 2 this is width of dithering/halftoning matrix in 1-bit samples 
If threshholding = 2, this is length of dithering/halftoning matrix in 1-bit samples 
Zero-terminated string of scanner model number 
For each strip, the bvte offset of that strip 
1 ;;: first row at top, first column at left (default) 
2 ;;: first row at top, first column at right 
3 ;;: first row at bottom, first column at right 
4;;: first row at bottom, first column at left 
5 = first row at left, first column at top 
6 = first row at right, first column at top 
7 ;;: first row at right, first column at bottom 
8 ;;: first row at left, first column at bottom 
1 = monochrome, 3 = RGB color (default = 1) 

ICDefault = 2**32 -1 or infinitv. one lona strip) 
For each strip, the number of bytes in that strip 
(Default = 0) 

ICDefault is 2**(BitsPerSample) -1 ) 
Bvte offset to free blocks in file 
Number of bytes in a free block 
1 ;;: tenths of a unit 
2 = hundredths of a unit (default) 
3 = thousandths of a unit 
4 "" ten-thousandths of a unit 
5 = hundred-thousandths of a unit 
Lookup table for GrayResponseUnit 
Bit 0, 1 ;;: 2-dimensional coding, 0 ;;: 1-dimensional (default) 
Bit 2, 1 = fill bits added before EOL codes to end on byte boundary 
Bit 1, 1 = uncompressed, 0 = compressed (default) 
1 = no absolute unit of measurement 
2 = inch (default) 
3 = centimeter 

I (Note: two numbers specified: first is page number, second is total number of pages) 
1 = most significant bits filled first 
2 = least significant bits filled first 

(continued) 
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Table 2.091. Continued 

TCfJ Type Name Comments 
$100 ASCII DocumentName Zero-terminated string 
$10E ASCII lmageDescription Zero-terminated string 
$10F ASCII Make Zero-terminated string of scanner manufacturer 
$11A Rational XResolution Pixels per Resolution Unit in X direction 
$11 B Rational YResolution Pixels per ResolutionUnit in Y direction 
$11C Short PlaneConfiguration 1 = samples stored contiguously; single image plane 

2 = samoles stored in seoarate planes 
$11 D ASCII PageName Zero-terminated string 
$11E Rational XPosition X offset to left side of image, in inches 
$11F Rational YPosition Y offset to top of image, in inches 
$12C Short Color Response Unit 1 = tenths of a unit 

2 =hundredths of a unit (default) 
3 = thousandths of a unit 
4 "" ten-thousandths of a unit 
5 = hundred-thousandths of a unit 

$120 Short ColorResponseCurve lookup table for ColorResponseUnit 
$FF Short SubfileType 1 =full resolution image data (requires lmageWidth, lmagelength, StripOffset fields) 

2 = reduced resolution image data (requires lmageWidth, lmagelength, StripOffset fields) 
3 = single oaae of multi-oaae imaae (see PaaeNumber tag) 

Notes: • Tags with a value of $8000 or higher are reserved for user-defined information. 
• Entries for Image File Directories must be sorted in ascending order by value of the tag. 

Source: Tag Image File Format, version 4.0 specification (available from Aldus Corp., Seattle, Washington) 

See Also: 2.087. PICT File Format 
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2.092. MFS Disk Format 

Looical Block * 
0 
1 
2 
3 
4 
n 

n+1 
799 

Notes: 

Source: 

See Also: 

Descriotion Comments 
System startup information Also known as "boot blocks" 

Set to 0 if not a startup disk 
Volume information Uses onlv first 512 bvtes; second 512 tiVfes are start of volume bitmap 

Volume bitmap Bitmap used to record "used" blocks on disk 
File directory 

File contents Actual files 

• Accurate as of System 4.1 . 
• Assumes 1 K allocation blocks, the default. 
•* Numbers refer to MFS 400K floppy disk (HFS uses different format). 

Inside Macintosh, page 11-120 

2.082. Macintosh Disk Format 
2.093. to 2.095. MFS disk format tables 
2.096. to 2.1 04. HFS disk format tables 

2.093. MFS Volume Information 

Size 
Word 

Lana word 
Lana word 

Word 
Word 
Word 
Word 
Word 

Lana word 
Lona word 

Word 
Long word 

Word 
Varies 

Notes: 

Source: 

See Also: 

Item Comments 
drSigWord Signature word, always $0207 
drCrDate Creation date and time (of disk) 
drLsBkUp Last backup date and time (of disk) 

drAtrb Volume attributes* 
drNmFis Number of files in directory 
drDirSt Starting block of directory 

drBILen Length of directory, in blocks 
drNmAIBiks Lenath of volume, in allocation blocks 
drAIBikSiz Size of allocation blocks (normally 1 K) 
drCipSiz Number bytes to allocate each time function called 
drAIBISt Starting allocation block in allocation mao 

drNxtFNum Next unused file number 
drFreeBks Number unused allocation blocks 

drVN Pascal strina format volume name 

• Accurate as of System 4.1 . 
•* Bit 7 set = volume locked by hardware; bit 15 set if volume locked by software. 

Inside Macintosh, page 11-121 

2.082. Macintosh Disk Format 
2.092. to 2.095. MFS disk format tables 
2.096. to 2.104. HFS disk format tables 



Section II: Operating System Software, Resources, and File Formats 

2.094. MFS Allocation Map 

Entry * 
0 
1 

2 to 4095 ** 

Notes: 

Source: 

See Also: 

Use 
Block is not beina used 
Block is last block of the current file 
Number of the next block in the current file 

• Accurate as of System 4.1. 
•* Each entry is a 12-bit number. 
•** 4095 ($FFF) is also used to indicate file directory blocks in allocation map. 
Note: The first block of a file is labeled "2" because of special meanings for values of 0 and 1. 

Inside Macintosh, page 11-122 

2.082. Macintosh Disk Format 
2.092. to 2.095. MFS disk format tables 
2.096. to 2.1 04. HFS disk format tables 

2.095. MFS File Directory Format 

Size 
Byte 
Byte 

16 bytes 
Long word 

Word 
Long word 
Long word 

Word 
Long word 
Lona word 
Long word 
Long word 

Varies 

Notes: 

Source: 

See Also: 

Item Comments 
fiFiags File Flaas (bit 7 = 1 if entry is used; bit 0 = 1 if file is locked) 
fiTyp File version number 

fiUsrWds Used bv Finder 
fiFINum File number 
fiStBik Pointer to first allocation block of data fork for file (0 if no data fork) 

fiLgLen Logical end-of-file of data fork for file 
fiPyLen Physical end-of-file of data fork for file 
fiRStBik Pointer to first allocation block of resource fork for file (0 if no resource fork) 

fiRLgLen Loaical end-of-file of resource fork for file 
fiRPyLen Phvsical end-of-file of resource fork for file 

fiCrDat Creation date and time -(in seconds since midniaht, 1 Jan 1904) 
fiMdDat Last Modification date and time (in seconds since midnight, 1 Jan 1904) 
fiNam Pascal strina file name 

Accurate as of System 4.1. 

Inside Macintosh, page 11-123 

2.082. Macintosh Disk Format 
2.092. to 2.094. MFS disk format tables 
2.096. to 2.1 04. HFS disk format tables 

2.096. HFS Disk Format 

Logical Block " 
0 
1 
2 
3 
4 
n 

n+1 
799 

Notes: 

Source: 

See Also: 

Description Comments 
System startup information Also known as "boot blocks" 

Set to 0 if not a startuo disk 
Volume information Uses only first 512 bvtes· second 512 bytes are start of master directory block 

Block Mao Bitmao used to record "used" blocks on disk 
File directory 

File contents Actual files 

• Accurate as of System 4.2. 
• Assumes 1 K allocation blocks, the default. 
•* Numbers refer to HFS 400K floppy disk (MFS uses different format). 

Inside Macintosh, page IV-161 

2.082. Macintosh Disk Format 
2.092. to 2.095. MFS disk format tables 
2.097. to 2.1 04. HFS disk format tables 
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2.097. HFS Volume Information 

Size 
Word 

Long word 
Long word 

Word 
Word 
Word 
Word 
Word 

Long word 
Long word 

Word 
Long word 

Word 
Byte 

drVN bytes 
Long word 

Word 
Long word 
Long word 
Long word 

Word 
Long word 
Long word 
32 bytes 

Word 
Word 
Word 

Long word 
12 bytes 

Long word 
12 bytes 

Notes: 

Source: 

See Also: 

Item Comments 
drSigWord Signature word, always $4244 
drCrDate Creation date and time (of disk) 
drLsMod Last modification date and time (of disk) 

drAtrb Volume attributes* 
drNmFis Number of files in directory 
drVBMSt Starting block of volume bitmap 
drAIIocPtr Used internally 

drNmAIBiks Length of volume, in allocation blocks 
drAIBikSiz Size of allocation blocks (normally 1 K) 
drCipSiz Number b_y_tes to allocate each time function called 
drAIBISt Starting allocation block in allocation map 

drNxtCNID Next unused file number 
drFreeBks Number unused allocation blocks 

drVN Length of volume name 
drVN+1 Volume name 

drVoiBkUp Date and time of last backup 
drVSeqNum Used internally 

drWrCnt Volume write count 
drXTCipSiz Clump size of extents tree file 
drCTCipSiz Clump size of catalog tree file 
drNmRtDirs Number of directories in root 

drFiiCnt Number of files in volume 
drDirCnt Number of directories in volume 

drFndrlnfo Used internally by Finder 
drVCSize Used internally 

drVCBMSize Used internally_ 
drCtiCSize Used internally 
drXTFLSize Length of extents tree (LEOF and PEOF) 
drXTExtRec Extent record for extents tree 
drCTFLSize Length of catalog tree (LEOF and PEOF) 
drCTExtRec First extent record for catalog tree 

• Accurate as of System 4.2. 
•* Bit 7 set = volume locked by hardware; bit 15 set if volume locked by software. 

Inside Macintosh, IV-166 

2.082. Macintosh Disk Format 
2.092. to 2.095. MFS disk format tables 
2.096. to 2.1 04. HFS disk format tables 
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2.098. HFS Boot Blocks Layout 

Offset Size Item Comments 
$00 Word System startup information ID 
$02 Long word Entrv ooint of boot code 
$06 Word System startup version number $44 = blocks contain executable code 
$08 Word Used internally Should be 0 
$0A Bytes System resource code file name In Pascal string format 
$1A Bytes System shell name In Pascal strina format 
$2A Bytes Debuaaer name In Pascal string format 
$3A Bytes Debugger name In Pascal string format 
$4A Bytes System startup screen name In Pascal string format 
$5A Bytes First oroaram to run name In Pascal strina format 
$6A Bytes Scrap file name In Pascal string format 
$7A Word Number of file control blocks 
$7C Word Number of events in event Queue 
$7E Long word System heap size for 128K svstem 
$82 Long word RESERVED 
$86 Long word System heap size for 512K system 

Notes: Accurate as of System 4.2. 

Source: Inside Macintosh, pages V-351 to V-352 

See Also: 2.082. Macintosh Disk Format 
2.092. to 2.095. MFS disk format tables 
2.096. to 2.1 04. HFS disk format tables 

2.099. B*-Tree Node Record Layout 

B* 7"! N d D - ree o e escnotor 
Size Item Comments 

Long word ndFLink Previous node (leaf node only) 
Lona word ndBLink Next node (leaf node onlv) 

Byte ndType $FF = leaf node, $00 = index node 
Byte ndlevel 
Word ndNRecs Number of B*-Tree node records 
Varies Record 0 First node record (see below) 
Varies Record n Last node record (see below) 
Varies Free space 

Offset to free space 
Offset to record n 
Offset to record 0 

B*-Tree Node Record 
Byte 

Up to 255 bvtes 
Varies 

Notes: 

Source: 

See Also: 

Key length 
Key 
Data or pointer 

Accurate as of System 4.2. 

Inside Macintosh, pages IV-168 to IV-170 

2.082. Macintosh Disk Format 
2.092. to 2.095. MFS disk format tables 
2.096. to 2.1 04. HFS disk format tables 
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2.1 00. Extents Key Record Layout 

E. t t D xen escnptor 
Size 
Word 
Word 

E.t t I( xens ey 
Byte 
Byte 

Long word 
Word 

Notes: 

Source: 

See Also: 

Item Comments 
ExtNmbr Number of extent's first allocation block 

NmbrBiocks Number of allocation blocks in extent 

xkrKeyLen Length of key, in bytes 
xkrFkType $00 =data fork, $FF =resource fork 
xkrFNum File number 
xkrFABN Allocation block number within the file 

Accurate as of System 4.2. 

Inside Macintosh, page IV-171 

2.082. Macintosh Disk Format 
2.092. to 2.095. MFS disk format tables 
2.096. to 2.1 04. HFS disk format tables 

2.1 01. Catalog Key Record Layout 

Size 
Byte 
Byte 

Long word 
Varies 

Notes: 

Source: 

See Also: 

Item Comments 
ckrKeyLen Length of key~ in bytes 
ckrResrv1 RESERVED, used internally 
ckrPariD Parent ID 

ckrCName Name of file or directory 

Accurate as of System 4.2. 

Inside Macintosh, page IV-171 

2.082. Macintosh Disk Format 
2.092. to 2.095. MFS disk format tables 
2.096. to 2.1 04. HFS disk format tables 
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2.1 02. Directory Record Layout 

Size 
Byte 
Byte 
Word 
Word 

Long word 
Long word 
Long word 
Long word 
16 bytes 
16 bytes 
16 bytes 

Notes: 

Source: 

See Also: 

Item Comments 
cdrType Must be 1 for directory record 

cdrResrv2 RESERVED, used internally 
dirFiags Directory flags 
dirVal Directory valence 

dirDiriD Directory_ I D 
dirCrDat Creation date and time 
dirMdDat Last modification date and time 
dirBkDat Last backup date and time 
dirUsrlnfo Finder information 
dirFndrlnfo Additional Finder information 

dirResrv RESERVED, used internally 

Accurate as of System 4.2. 

Inside Macintosh, page IV-173 

2.082. Macintosh Disk Format 
2.092. to 2.095. MFS disk format tables 
2.096. to 2.1 04. HFS disk format tables 

2.1 03. File Record Layout 

Size 
Byte 
Byte 
Byte 
Byte 

16 bytes 
Long word 

Word 
Long word 
Long word 

Word 
Long word 
Long word 
Long word 
Long word 
Long word 
16 bytes 

Word 
12 bytes 
12 bytes 

Long word 

Notes: 

Source: 

See Also: 

Item Comments 
cdrType Must be 2 for file records 

cdrResrv2 RESERVED, used internally 
fiiFiags File flags (bit 7 = 1 record used; bit 0 = 1 file locked) 
fiiTyp File type 

fiiUsrWds Finder information 
fiiFINum File number 
fiiStBik First allocation block (data fork) 
fiiLgLen Logical end-of-file (data fork) 
fiiPyLen Physical end-of-file (data fork) 
fiiRStBik First allocation block (resource fork) 

fiiRLgLen Logical end-of-file (resource fork) 
fiiRPyLen Physical end-of-file (resource fork} 

fiiCrDat Creation date and time 
fiiMdDat Last modification date and time 
fiiBkDat Last backup date and time 

fiiFndrlnfo Additional Finder information 
fiiCipSize File clump size 
fiiExtRec First extent record (data fork) 

fiiRExtRec First extent record (resource fork) 
fiiResrv RESERVED, used internally 

Accurate as of System 4.2. 

Inside Macintosh, page IV-172 

2.082. Macintosh Disk Format 
2.092. to 2.095. MFS disk format tables 
2.096. to 2.1 04. HFS disk format tables 
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2.1 04. Thread Record Layout 

Size 
Byte 
Byte 

8 bytes 
Long word 

Varies 

Notes: 

Source: 

See Also: 

Item Comments 
cdr Type Must be 3 for thread records 

cdrResrv2 RESERVED, used internal~ 
thdResrv RESERVED, used internally 
thdPariD Associated directory's. parent ID 

thdCName Associated directory's name 

Accurate as of System 4.2. 

Inside Macintosh, page IV-173 

2.082. Macintosh Disk Format 
2.092. to 2.095. MFS disk format tables 
2.096. to 2.1 03. HFS disk format tables 



2.1 05. Installer Script Format 

Size Item I - -Size I Item I I Size [ Item - I I- Size I - - -7fem- --I I Size I Item I 
Word 
Word 
pstr 
wstr 

Varies 

Varies 
Word 

Notes: 

Source: 

Script format * 
Script flaas 
Script name 
Script help 

File list ··>I . -_- -:- I . --·· :::--· -· ... __ I 
I • -· ·-- I • .. _ - ... -- I ••> 

Resource file list --> Word Number target files 
Disk blocks ** Varies Target file specs 

Varies Source file list 

•* o for applications, 1 for system installations. 
•** Unused, except by system installations. 

Technical Note 75, pages 1-9 

-> 

--> 

See Also: 2.1 06. Installer File Spec Flags 
2.1 07. Installer Resource Spec Flags 

word 
word 
word 
word 
word 
word 

str 

Word 
Long word 
Long word 
Lona word 
Long word 
Long word 
Lona word 

pstr 

Word 
Varies 

Varies 

Files ec fla s 
File 

File creator 
Creation date 

Handle 
FDelsize 
FAddsize 
Rlename 

Rle spec flaas 
File type 

File creator 
Creation date 

Handle 
FDelsize 
FAddsize 
File name 

Number source files 
Source file specs -> Word File soec flaas 

Long word File type 
Lona word File creator 
Long word Creation date 
Long word Handle 
Long word FDelsize 
Lona word FAddsize 

pstr File name 

Resource list -->I . :. -,·- I . ·-·. ·--· . ----· ---1 
Word Resource spec flaas! 

Long word Resource type 
Word Source ID I 

Word Taraet ID I 

Word CRC/version 
Word Rller 1 

Long word Rller2 
Lona word RDeiSize 
Long word RAddSize 

pstr Resource name 
Word Previous CRC list 
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2.1 06. Installer File Spec Flags 

Bit Numbers 
15 14 13 12 11 10 9 8 7 6 5 4 3 
X 

X 
X 

0 0 0 0 
X 

X 
X 

X 
X 

X 

Source: Technical Note 75, pages 3 to 4 

See Also: 2.1 05. Installer Script Format 

2.107. Installer Resource Spec Flags 

Bit Numbers 
15 14 13 12 11 10 9 8 7 6 5 4 3 
X 

X 
X 

0 0 0 0 0 
X 

X 
0 

X 
X 

Source: Technical Note 75, page 6 

See Also: 2.1 05. Installer Script Format 

2 1 0 

X 
X 

1 
-

2 1 0 

0 
X 

0 

Description Allowable Values --I 
delrmve 1 = remove by user instruction 
delinst 1 =erase. then copy to taraet 
Copy 1 =copy to taraet (bit 3 must be 0) 
NOT USED Should be 0 
Search for file 1 = need not be in Svstem Folder {HFS onlv) 
No old type and creator 1 = file type/creator need not match 
Update only 1 = copy to target if source doesn't exist {bit 3) 
Resource fork 1 = resource fork will be copied or deleted 
Data fork 1 = data fork will be copied or deleted 
Need not exist 1 = file need not exist (ianored if not present) 
Creation date 1 = creation date must match 
Type and creator 1 = file tvoe/creator must match 
RESERVED Always 1 

Description Allowable Values 
delrmve 1 =remove by user instruction 
delinst 1 = erase, then copy to target 
Copy 1 = copy to target (bit 3 must be 0) 
NOT USED Should be 0 
No old name 1 = file name need not match (bit 1 must be 1l 
Update only 1 = don't copy to target if source doesn't exist (bit 3) 
NOT USED Should be 0 
Ignore protection 1 = remove even if target file is protected 
Need not exist 1 = file need not exist (ignored if not _Q_resentl_ 
NOT USED Should be 0 
Findb~ID 1 = find file usin_g_ ID field, otherwise use name field 
RESERVED AlwaysO 
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2.108. HyperTalk Commands 

Name Descriotion TKla 
Abs Absolute value Function 
Add Adds two values Command 
Annuity Present value of an annuity Function 
Answer Dialog box _QI'ompt with buttons Command 
ArrowKev Detects arrow kev press Message 
Ask Dialoa box with text edit field Command 
A tan Arctanaent Function 
Average Arithmetic mean of number list Function 
Beep Sound system beep_ Command 
CharToNum ASCII number of first character Function 
Choose Picks a tool Command 
Click Emulates mouseDown Up Command 
Clickloc Last location of mouse click Function 
Close file Close text file Command 
Close printing Ends print job Command 
Command Key Status of command kev Function 
Compound Future value of amount 1 Function 
Convert Formats date or time Command 
Cos Cosine Function 
Date Current date Function 
Delete Removes text from container Command 
Dial Dials phone Command 
DiskSpace Disk space available Function 
Divide Divides two numbers Command 
Do Carries out command in text Command 
DoMenu Carries out menu command Command 
Drag Emulates mouse drag Command 
Edit script 0J)ens script editor Command 
End End of On or Function structure Statement 
End if End of if structure Statement 
End repeat End of repeat structure Statement 
EnterKey Detects Enter key press Messaae 
Exit Early end of On or Function structure Statement 
Exit to HyperCard Early end of handler function Statement 
Exit repeat Early end of repeat structure Statement 
Exp Exponent of number Function 
Exp1 One less than exponent Function 
Exp2 2 raised to a power (number) Function 
Find Searches for text pattern Command 

Aash Reverses video repeatedly Command 
FoundChunk Position of found text Function 
Found Field Identifies found field Function 
Foundline Identifies found line Function 
FoundText Returns text found Function 
Function Beains function declaration Statement 
Function Key Detects function key press Message 
Get Puts new value in It Command 
Global Defines variables Command 
Go Moves to location Command 

Help Moves to first card of help stack Command 

Syntax 
AbsCnumber) 
Add source to dest 
Annuitverate periods) 
Answer Question [with reply1 [or reply2 [or reply3111 
ArrowKey key 
Askauestlon[wnhproposedResponse] 
Atan(number) 
AveraaeCnumberlist) 
Beep [times] 
CharToNum(text) 
Choose tool 
Click at location [with kevl 
Click LocO 
Close file name 
Close printina 
Command Key() 
ComooundCrate.Periods) 
Convert source to format 
Cos( radians) 
I [Modifier) date() 
Delete chunk [of caret] 
Dial phoneNumber [with modem [modemCommandsll 
DiskSoace() 
Divide dest bv source 
Do source 
DoMenu menultem 
Draa from start to finish [with key) 
Edit script of object 
End message 
End if 
End repeat 
EnterKev 
Exit messaae 
Exit to HyperCard 
Exit repeat 
ExQ(number) 
Exo1 (number) 
Exp2(number) 
Find pattern pn field fieldName) 
Find character pattern (in field fieldName) 
Find word pattern Pn field fieldName] 
Find string pattern (in field fieldName] 
Find whole pattern -nn field fieldNamel 
Flash count 
FoundChunk() 
FoundField() 
Foundline() 
FoundTextn 
Function name roarametersl statementlist end name 
FunctlonKey number 
Get source 
Global variablelist 
Go [to] caret [of background)[ of stack] 
Go [to] background (of stack] 
Go rto1 stack 
Help 

Comments 

Dest .. dest + source 
Rate is a decimal fraction 
Question is 40-char max strina prompt· replys are 13-char max strings 
Key is left right up, or down 
Question is string prompt: proposedResponse is <255 char string 
Answer is in radians 
Numberlist is two or more numbers seoarated bv commas 
Times is a numeric value from 1 to 32767 
Only the first character of text is converted 
Tool must be valid tool name 
KEOCis shiftKev. ootionKev. and/or commandKe..}' 
Returns pair of numbers lhorz vert offset) 
Name Is strina containina file name and oath 

Returns down or up 
Rate is a decimal fraction 
Source is a date, time or both; format is one of standard formats 

Modifier is one of the standard date formats 
Chunk specifies char word. item or lines of container 
ModemCommands is a text string of commands to ao to modem 
Returns number of bytes available on disk with current stack 
Dest = dest I source 
Source is text containina valid HyperTalk command 
Menultem is a valid HvoerCard menu command 
Keys are shiftKev. optionKev. and/or commandKey 
Obiect is button field card. backaround or stack 
Messaae is text containing name of handler beina terminated 

Messaae is text containina name of handler beina terminated 
Control returns to HyperCard 

Count is numeric value indicatina number of times to flash 

Name is name of function 
Number is the function key pressed 
It= source 
Variablelist is names of variables separated by commas 

Stack must be named Help 
(Continued) 

(JJ 

~ 
6" 
:l 

0 

~ a 
s· 
co 

!R 

* 3 
(JJ 

~ 
~ 
:0 
CD 

~ c: 
a 
CD 
sn 
I» 
:l a. 
::!J 
<D 

6' 
3 a en 

0 
(0 



Table 2.108. Continued 

Name Descriotion Tl1:le 
Hide Removes item from display Command 
Hide picture Removes picture or background Command 

If Conditional execution structure Statement 

Length Length of text characters Function 
Line Feed ASCIIIinefeed character Constant 
Ln Natural log of a number Function 
Ln1 Natural loa of 1 Plus number Function 
Lock screen Sets LockScreen property to true Command 
Log2 Base-2 loa of numeric value Function 
Max Maximum value in list Function 
Min Minimum value in list Function 
Mouse Status of mouse button Function 
MouseCiick Status of mouse since handler beaan Function 
MouseH Horizontal position of mouse Function 
MouseLoc Position of mouse Function 
MouseV Vertical position of mouse Function 
Multiply Multiplies two numbers Command 
Next repeat Ski__m; remainder of repeat loop Statement 
Number Counts objects Function 

NumToChar Converts number to character Function 
Offset Locates first occurrence of pattern Function 
On Messaae handler Statement 
Open Ooens an application Command 
()pen file Readies text file for use Command 
Open printina Begins print iob Command 
O_IDionKey Status of optionKey Function 
Param Gets parameter value Function 
ParamCount Counts .Parameters Function 
Params Gets all parameters Function 
Pass Passes messaae up messaae hierarchY. exits messaae handler Statement 
Play Plays sound Command 

Pcm_card Retrieves long name of card Command 
Print 8Qgins print iob for another app Command 
Print card Begins print job for card(s) Command 

Push card Saves name of current card Command 
Put Places value in container Command 

Random Calculates random number Function 
Read Import text from file Command 

Repeat Repeats statements Statement 
Repeat while Repeats statements while condition Statement 
Repeat until Repeats statements until condition Statement 
Reoeat forever Reoeats statements unconditionally Statement 
Repeat with Reoeats statements Statement 
Reset paint Sets oaint properties to defaults Command 
Result Text of most recent handler or command Function 
Return Sets value of a function Statement 

Svntax 
Hide source 
Hide card picture 
Hide background picture 
Hide picture of aCard 
Hide Picture of aBackaround 
If condition then statement [else statement) 
If condition then statementlist [else statementlistl end if 
Lenath(source) 
Linefeed 
Ln(number) 
Ln1 (number) 
Lock screen 
LOQ2(number) 
Max(numberlist) 
Min(numberlist) 
Mouse() 
MouseCiick()_ 
MouseHfl 
Mouse LocO 
MouseVO 
Multiply dest by source 
Next repeat 
Number of([domain) object) 
Number of(cards[of aBkgnd)) 
Number of( pieces in source) 
NumToChar(number) 
Offset(pattern,source) 
On message [parameters) [statementUst) end message 
Ooen !document withl application 
Ooen file name 
Open printing [with dlaloal 
Option Key() 
Param(number) 
ParamCount() 
Params 
Pass messaae 
Play voice [[tempo speed] notes] 
Play stop 
Pop card [preposition destination] 
Print document with application 
Print oneCard 
Print count cards 
Push frecentl card 
Put source 
Put [source] preposition destination 
Random! number) 
Read from file name until character 
Read from file name for count 
Reoeat rtorl count ftimesl statementUst end reoeat 
Repeat while [condition) statementlist end repeat 
Repeat until [condition] statementlist end repeat 
Rcmeat [forever] statementlist end repeat 
Reoeat with variable .. first [downl to last statementllst end re~at 
Resetoaint 
Result() 
Return value 

Comments 
Source is a button field or window (not card window) 
Version 1.2 only 
Version 1.2 only 
Version 1.2 only 
Version 1.2 only 

Source is a text strina 

Version 1.2 only 

Numberlist is numbers separated by commas 
Numberlist is numbers separated by commas 
Returns down or up 
Returns true or false 
In pixels from left edae of card 
In pixels from left and too of card 
In pixels from top of card 
Dest = dest • source 

Object is buttons, fields, backgrounds 

Pieces are characters words items or lines 
Number is ASCII code of a character 
Pattern and source are text 

Name must include oath if different than current 

Returns up or down 
Number is a numeric value specifying which parameter to aet 
Returns numeric value of number of parameters 
Parameters returned as a list 
Messaae is a message handler name 

Card must have been pushed first 

Count is numeric value of number of cards to print 
Recent is card previous to current card 

Number is maximum value (from 1 to 32768) 

Condition is a boolean value (true or false) 
Condition is a boolean value (true or false) 

---

(Continued) 
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Table 2.108. Continued 

Name 
Return Key 
Round 
ScreenRect 
Seconds 
Select 

SelectedChunk 
Selected Field 
Selectedline 
SelectedText 
Send 
Set 
ShiftKey 
Show 
Show cards 
Show picture 

Sin 
Sort 
Sound 
Sart 
Subtract 
TabKey 
Tan 
Tar~:~et 
Ticks 
Time 
Tool 
Trunc 
Tvoe 
Unlock screen 
Value 
Version 
Visual 
Wait 

Write 

Source: 

See Also: 

Description 
Detects Return key press 
Rounds a number 
Global coordinates of screen 
Seconds since midnight January 1 1904 
Selects an object 

Identifies position of current text selection 
Identifies field of current text selection 
Identifies line of current text selection 
Identifies currently selected text 
Sends messaae to obiect 
Chan~:~es property state 
Status of Shift key 
Displays object 
Displays SQguence of cards 
Displays card or background picture 

Sine 
Arranges cards 
Gets name of sound being ptaved 
Sauare root of number 
Subtracts one value from another 
Detects pressing Tab key 
Tanaent of a number 
Identifies obiect that received messaae 
Ticks since Mac was started 
Current time 
Current selected tool 
Truncate fractional portion of number 
Emulates typing at keyboard 
Unlocks display screen 
Value of expression 
Version of HyperCard 
Sets next effect 
Suspends HyperCard 

Writes to text file 

HyperTalk Script Language Guide, pages 60 to 172 

2.1 09. HyperT alk Properties 
2.110. HyperTatk Constants 

T}Jle 
Message 
Function 
Function 
Function 

Command 

Function 
Function 
Function 
Function 

Command 
Command 
Function 

Command 
Command 
Command 

Function 
Command 
Function 
Function 

Command 
Message 
Function 
Function 
Function 
Function 
Function 
Function 

Command 
Command 
Function 
Function 

Command 
Command 

Command 

Syntax 
ReturnKey 
Round(numbetl_ 
ScreenRectO 
Seconds() 
Select button 
Select field 
Select [preposition] chunk of field 
Select [preposition] chunk of message 
Select empty 
SelectedChunk() 
SelectedField() 
Selected Line() 
SelectedText{} 
Send messaae to obiect 
Set fthel property fof obiectl to state 
ShiftKey() 
Show source [at location] 
Show count cards 
Show card picture 
Show background picture 
Show picture of aCard 
Show picture of aBackaround 
Sin(radlans) 
Sort fdirectionJ lM>e]. bY_ criterion 
Sound() 
I SQrt(number) 
Subtract source from destination 
abKey 
Tan( radians) 
Taraet 
Ticks() 

I (Modifier] time() 
Tool() 
Trunc(number) 
Type source [with keys} 
Unlock screen fwith effect fsoeedl fto imaae11 
Value( source} 
Version() 
Visual [effect] name (speed) [to image] 
Wait [for] duration [units] 
Wait until condition 
Wait while condition 
Write source to file name 

Comments 

Returns left top, riaht bottom 

Obiect is button field card backaround stack HyperCard 

Returns up or down 
Source is menu bar window button, or field 
Count is a numeric value of number of cards to show 

l'yp_e is text,numeric dateTime international 
Returns done if sound has ended 

Dest = dest - source 

Tick = 1/60th of a second 
Modifier is the time the short time, the abbreviated time the long time 

I 

Keys are shiftKey, optionKey, and/or commandKey 

Name is one of many, like scroll up, scroll down, etc. 
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2.1 09. HyperTalk Properties 

Prooertv 
AutoHilite 
Auto Tab 
BlindTyping 
Bottom 
Bottom Right 
Brush 
CantDelete * 
CantModify * 
Centered 
Cursor 
Dra_g_Speed 
EditBkgnd 
Filled 
FreeSize 
Grid 
HeapS pace 
Heig_ht 
Hilite 
Icon 
ID 
Language 
Left 
LineSize 
Location 
LockMessages 
LockRecent 
LockScreen 
Lock Text 
Multiple 
MultiSpace 
Name 
Number 
NumberFormat 
Pattern 
Poly Sides 
PowerKeys 
Rectangle 
Right 
Script 
Scroll 
Showlines 
ShowName 
ShowPict * 
Size 
StackS pace 
Style 
St~le 
TextAiign 
TextArrows 
TextFont 
TextHeight 
TextSize 
TextStvle 
Top 
Top left 
UserLevel 
UserModifv 
Visible 
WideMargins 
Width 

Notes: 

Source: 

See Also: 

Pro(Jertv of Values 
Buttons True, false default) 
Fields True, false (default) 
Global True, false default set by user preferences card) 
Windows buttons fields Offset to bottom edge of object from top of card in pixels 
Windows buttons fields Offset to bottom right corner of object from too of card, in pixels 
Painting Value of 1 to 32 correQ_onds to numbered brush shapes (default - 8) 
Stacks backgrounds, cards True false (default) 
Stacks True false (default 
Painting True, false (default set by Draw Centered command in Options menu) 
Global Watch, iBeam, none hand, plus, busy, arrow, or cross 
Global Value of 1 (slow) to 32767 (fast), or 0 (fastest and default) 
Global True, false default set by Backaround command on Edit menu) 
Painting True, false (default set by Draw Filled command on Options menu) 
Stacks Value, in bvtes, of space left on disk current stack is on 
Painting True, false (default set by Grid command on Options menu) 
Global Value, in bvtes, of maximum memory remaining in heapspace 
Windows buttons fields Height, in pixels of object 
Buttons True, false (default) 
Buttons ID number of 'ICON' resource present in current stack, home stack, or HyperCard 
Backgrounds, cards, buttons fields ID number of the object 
Global Language in which scripts are written (default:: Enalish) 
Windows, buttons fields Offset, in pixels, to left edge of object 
Painting 1, 2, 3, 4, 6, or 8 (default set bv Line Size command on Options menul 
Windows buttons, fields Horizontal vertical offsets, in pixels, to top left corner of object 
Global True, false default 
Global True false default 
Global True, false default 
Fields True, false default 
Painting True, false default is set by Draw Multiple command on Options menu) 
Painting Value from 0 to 32,767 
Stacks, backgrounds, cards, buttons fields 1 to 31-character name of object 
Bactsgrounds, cards, buttons, fields Number of the object 
Global Text pattern using 0 #and. (e.g., 0.######, the default) 
Painting Value of 1 to 40, corresponds to paint patterns (default= 12) 
Painting Value of 3 to 50 corresponds to number of polygonal sides (default = 4) 
Global True, false (default set b_y User Preferences card) 
Windows buttons fields Four numbers representing distance, in pixels of top, left bottom right corners 
Windows buttons fields Offset, in pixels, to right edge of object from left edge of card 
Stacks, back_grounds cards, buttons, fields Sets script to use for object 
Fields Number of pixels scrolled out of view 
Fields True, false (default) 
Buttons True (default), false 
Backgrounds cards True (default), false 
Stacks Stack size, in bytes 
Global Processor stack size, in bytes 
Buttons Transparent rectangle, checkBox, opaQue, roundRect, or radioButton 
Fields Transparent rectanale, OJ)aque, scrollina shadow 
Painting, buttons, fields Left, center or right 
Global True, false (default) 
Painting, buttons fields Name of font (default :: Geneva) 
Painting buttons fields Value, in pixels of 1 to 32,767 (default= 16 or one-third higher than TextSize) 
Painting buttons, fields Value, in font size, of text (default= 12) 
Painting, buttons, fields Plain, underline, condensed, bold outline, extended, italic or shadow 
Windows buttons, fields Offset, in pixels, to top edge of object from edge of card 
Windows, buttons, fields Offset, in pixels, to top left edge of object from edae of card (two values) 
Global Value from 1 to 5 (default set by User Preferences card) 
Global True, false (default) 
Windows, buttons, fields Truejdefault), false 
Fields True, false (default 
Windows, buttons fields Width, in pixels, of obiect 

* HyperCard version 1.2 only. 

HyperTalk Script Language Guide, pages 173 to 213 

2.1 08. HyperTalk Commands 
2.11 0. HyperTalk Constants 
2.111. HyperTalk Messages 



Section II: Operating System Software, Resources, and File Formats 

2.11 0. HyperTalk Constants 

Constant Value 
Down Key is down state 
Eight 8 
Empty Strina of 1111 

False Condition does not exist 
Five 5 
Form Feed Strin_g of ''\012 11 

Four 4 
Line Feed Strina of "\01 0" 
Nine 9 
One 1 
Pi 3.14159265358979323846 
Quote " 
Return String of "\013" 
Seven 7 
Six 6 
SQace II II 

Tab String of "\009" 
Three 3 
True Condition exists 
Two 2 
Up Key is up state 
Zero 0 

Source: HyperTalk Script Language Guide, pages 42, 213 

See Also: 2.1 08. HyperTalk Commands 
2.1 09. HyperTalk Properties 
2.111. HyperTalk Messages 

2.111. HyperTalk Messages 

Message Sent When 
ArrowKey Any of the four arrow kevs are pressed 
CloseBackground Current background is left 
CloseCard Current card is left 
CloseField Current field is left having been changed 
CloseStack Current stack is left 
Control Key Any control-key combination is pressed 
DeleteBackground Last card of background is deleted 
Delete Button Button is deleted 
DeleteCard Card is deleted 
DeleteField Field is deleted 
DeleteS tack Stack is deleted 
DoMenu User selects a menu item 
EnterlnField • Enter key pressed in insertion point or selection in field 
EnterKev Enter kQY_is pressed_(except in editing. text, Ask, or Answer) 
FunctionKey F1 throuah F15 are pressed (except in Ask Answer) 
Help User chooses help 
Idle HyperCard is doina nothina 
Mouse Down Mouse button is pressed 
MouseEnter Browse tool enters button or field rectangle (unless button down *) 
MouseLeave Browse tool leaves button or field rectangle (unless button down *) 
MouseS till Down Mouse button is continuously held down 
Mouse Up Mouse button is released 
Mouse Within Browse tool is within button or field (and button not pressed) 
NewBackground New background is created 
NewButton New button is created 
NewCard New card is created 
NewField New field is created 
NewStack New stack is created 
QpenBackaround Goina to a card with different backmound 
Open Card Going to a card other than current one 
Open Field Mouse button pressed with browse tool in unlocked field 

113 

Parameter 
Value of the key pressed 

Value of key pressed 

Name of menu command 

Value of function key t1-15_l 

(contmued) 
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Table 2. 111. Continued 

Message Sent When Parameter 
OpenStack Goina to a new stack 
Quit Quittina H}'PerCard 
Resume Returningto HyperCard after quittingan application 
ReturnlnField • Return ke'l is pressed in insertion point or selection in a field 
ReturnKev Return key is pressed (except in editing text. Ask or Answer) 
StartUp HyperCard is first started or restarted 
Suspend Open or Print command opens another application under MultiFinder 
TabKev Tab key is pressed (except in Ask or Answer) 

Message Inheritance: 

Mouse or Menu--->I.__ ______ ___;B::u::.tt:::o;:.:.n..:o.:..r f:.:.:ie::.:;ld::..:::sc:::.;ri:r::Pt:...,_ ______ __, 
I I 
I v 

Keyboard/Message Box--->lr---------~c=-a-rd~sc-n~·p-:-t ----------, 

Notes: 

Source: 

See Also: 

I 
v 

Background script 
I 
v 

Stack script 
I 
v 

Stack resources (XCMDs and XFCNs) 
I 

r---------:-:-----:-V:.....:---:--:----------,If initial message handler goes to another stack 
L--------...:.H.;.;;o;.;.;m.;.;;e;..;:s;.:;:ta::;:ck;;.;..;.scnp;;.;.oo;;· -.t _______ __,! >I Card script 

I I I 
v I v 

Home stack resources (XCMDs and XFCNs) 1 Background script 
I I I 
v I v 

HyperCard resources (XCMDs and XFCNs) 1 Stack script 
I I I 
v I v 

Svstem resources CXCMDs and XFCNsl 1 Stack resources 
I I I 
v 

HyperCard 

• In version 1.2 only. 

HyperTalk Script Language Guide, pages 11 to 32, 75 to 84 

2.108. HyperTalk Commands 
2.1 09. HyperTalk Properties 
2.11 0. HyperTalk Constants 



2.112. MPW Commands 

Command Description 
Add Menu Add menu item 
Adlust Adjust lines 
Alert Display alert 
Alias Define alternate names 
Align Align text to left margin 
Backup Archive folder files 
Beep Generate beep sound 
Beain ... End Grouoina 
Break Exit from For or Loop_ 
Catenate Concatenate files 
Clear Delete selection 
Close Close a window 
Confirm Display confirmation dialoa 
Continue Continue with next iteration of For or Loop 
Copy Copy selection to Clipboard 
Cut Copy selection to Clipboard and delete 
Date Write date and time 
Delete Delete files or directories 
DeleteMenu Delete menu item 
Directol)'_ Set default directol)'_ 
Duplicate Make copies of files or directories 
Echo Echo parameters 
Eject Eject volumes 
Eaual Compare files or directories 
Erase Initialize volumes 
Evaluate Evaluate expression 
Execute Execute script 
Exists Find file or directories 
Exit Exit from script 
Export Make variables available to proarams 
Files List files or directories 
Find Find and select a text _pattern 
Font Set window's font 
For ... Repeat seauence of commands 
GetErrorT ext Display text for system errors 
GetFileName Display standard file dialoa 
Getlistltem Present file selection dialog 
Help Display summary information 
If ... Conditional command execution 
Loop ... End Repeat commands 
Mark Mark and name text selection 
Markers List marked selections 
Mount Mount volumes 
Move Move files and directories 

Type 
Miscellaneous 

Editing 
Miscellaneous 
Miscellaneous 

Editing 
File management 

Miscellaneous 
Structural 
Structural 

File management 
Editing 
Window 

Miscellaneous 
Structural 

Editii1Q 
Editing 

Miscellaneous 
File management 

Miscellaneous 
File manaaement 
File management 

Miscellaneous 
File management 
File manaaement 
File mana_g_ement 

Miscellaneous 
Miscellaneous 

File management 
Structural 

Miscellaneous 
File mana_g_ement 

Editing 
Editing 

Structural 
Miscellaneous 
Miscellaneous 
Miscellaneous 
Miscellaneous 

Structural 
Structural 

Editina 
Editing 

File management 
File management 

Syntax 
ADDMENU fmenuName itemName [command ... lll 
ADJUST [-C count) f-L spaces] selection fwlndowl 
ALERT f-Sl fmessaae ... l 
ALIAS [name [word ... ]] 
ALIGN [-C count] selection [window] 
BACKUP [option ... ]-FROM folder -TO folder [file ... ] 
BEEP fnote [,duration [,leveiJJ] ... 
BEGIN command ... END 
BREAK [IF expression} 
CATENATE [file ... ] 
CLEAR [-C count] selection [window] 
CLOSE f-Y 1-N 1 f-A I windows ... ) 
CONFIRM [-Tl [message ... 
CONTINUE [IF expression 
COPY [-C countl selection [window] 
CUT [-C count] selection window] 
DATE f-A I-S] f-D I-n 
DELETE [ -Y I -N I -C 1 [-1] -P] name ... 
DELETEMENU [menuName [itemName]J 
DIRECTORY f -Q I directorvl 
DUPLICATE [ -Y 1-N 1-C -D I -A] [-P] name ... targetName 
ECHO [-NJ [parameters ... 
EJECT f-Ml volume ... 
EQUAL [option ... ] name ... taraetName 
ERASE f-Yl f-S] volume ... 
EVALUATE [expression ... ] 
EXECUTE commandFile 
EXISTS f-D I -F I -WI f-01 name ... 
EXIT [number]fiF expression] 
EXPORT f-A I -S I name ... 
FILES foption ... ] [name ... 
FIND [-C count] selection window] 
FONT fontname fontsize window ... ] 
FOR name IN word ... command ... END 
GETERRORTEXT f-F filename] f-S filename] f-Nl f-Pl errnbr[ insert ... ]... or GETERRORTEXT -1 idnbr ... 
GETFILENAME f-T tvpe ... J-P 1-D} f-Ql f-M messaael f-B buttontitlel fpathnamel 
GETLISTITEM [option ... Uitems ... ] 
HELP [-F helpfile] [command ... ] 
IF expression command ... [ELSE IF expression command ... ] ... [ELSE command ... ] END 
LOOP command ... END 
MARK f-Y I -N 1 selection name [window] 
MARKERS [-Q] [window] 
MOUNT drive ... 
MOVE f-Y I-N 1-C] f-P] name ... taraetName 

(Continued) 
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Table 2.112. Continued 

Command Description Twe Syntax 
Move Window Move a window to h,v location on display Window MOVEWINDOW harz vert [window] 
New Ooen a new window Window NEW[name ... 
Newer Find most recent of two files File man~ement NEWER [-E [-Cl r-Ql name ... targetName 
New Folder Create directory File manaaement NEWFOLDER name ... 
Parameters Write parameters Miscellaneous PARAMETERS [parameters ... ] 
Paste Replace selection with Clipboard contents Editing PASTE [-C count] selection [window] 
Print Print text files File management PRINT [option ... ] [file ... ] 
Quit Leave MPW Miscellaneous QUIT f-Y 1-N 1-CJ 
Quote Echo parameters, quoti11g if needed Miscellaneous QUOTE f-N [parameters ... ] 
Rename Give files or directories new names File mana_gement RENAME [-Y 1-N 1-Cl oldname newname 
Replace Replace the selection Editing REPLACE -C count] selection replacement [window] 
Request Request text in dialoa Miscellaneous REQUEST -D default] [message ... ] 
Revert Revert to last saved file Editina REVERT[- '() window ... ] 
Save Save files in all windows File manaaement SAVE f-a I windows ... ] 
Set Define and write shell variables Miscellaneous SET [name rvaluell 
Set File Set attributes for files File mana_gement SETFILE [opJion .. J file ... 
Set Privilege Set access privileges to directories Ale management SETPRIVILEGE [option ... ] folder ... 
Shift Renumber script parameters Miscellaneous SHIFT [number] 
ShutDown Machine shut down or reboot Miscellaneous SHUTDOWN [ -Y 1-N 1-C 1 [-Rl 
Size Window Set window's dimensions Window SIZEWINDOW harz vert [window] 
StackWindows Arranae windows in staaaered array_ Window STACKWINDOWS 
Tab Set window's tab value Editing TAB number jwindow ... ] 
Target Specify target window Window TARGET name 
Tile Windows Arrange windows in tiled pattern Window TILEWINDOWS 
Translate Convert characters editina TRANSLATE options] source [destination] 
Unalias Remove alternate names Miscellaneous UNALIAS [name ... ] 
Undo Undo last edit chanae Editina UNDO [window] 
Unexport Remove variables from program availability Miscellaneous UNEXPORT [-RJ -S I name ... ] 
Unmark Remove marker from text selection Editing UNMARK name ... window 
Unmount Unmount volumes File management UNMOUNT volume ... 
Unset Remove shell variables Miscellaneous UNSET [name ... ] 
Volumes List mounted volumes File manaaement VOLUMES -L] [-01 [name ... ] 
Which Determine file (path) shell is to execute File manaQement WHICHf-Al -Pl fcommandl 
Windows List windows Window WINDOWS -a 
Zoom Window Enlarge or reduce window Window ZOOMWINDOW [-S] [window] 

Notes: For MPW version 2.0.2. 

Source: MPW: Macintosh Programmer's Workshop version 2.0.2, pages 11-1 through 11-207 

See Also: 2.113. MPW Command Status Values 
2.114. MPW Command Terminators 
2.115. Special Characters in MPW Commands 
2.116. Expressions in MPW Commands 
2.117. Editing Selection Operations in MPW Commands 
2.118. MPW Tools 
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Section II: Operating System Software, Resources, and File Formats 

2.113. MPW Command Status Values 

Value Mean ina 
-1 Not found or unexecutable 
-2 Filename expansion failed or expression svntax error 
-3 Bad svntax (check auotes, braces, control constructs) 
-4 Missina filename or file could not be opened (in 1/0 redirection) 
-5 Invalid expression 
-6 Tool could not be started 
-7 Runtime error durina tool execution (probably out-of-memorv error) 
-8 User abort of tool from debuaaer 
-9 User abort of tool using Command-Period 

Notes: For MPW version 2.0.2. 

Source: MPW: Macintosh Programmer's Workshop, pages 5-3 to 5-4 

See Also: 2.112. MPW Commands 
2.118. MPW Tools 

2.114. MPW Command Terminators 

Terminator Use Meanino 

117 

I command1 I command2 Save command1 outout in temp file: temo file used as input for command2 
&& command1 && command2 Executes command2 only if command1 returns a status of 0 

II command1 II command2 Executes command2 only if command1 returns a non-zero status Terror> 
command1 ; command2 Executes command2 after command1 unconditionally 

Notes: • For MPW version 2.0.2. 
• All "input" and "output" references apply to standard 1/0 devices. 

Source: MPW: Macintosh Programmer's Workshop, page 5-5 

See Also: 2.112. MPW Commands 
2.118. MPW Tools 



2.115. Special Characters In MPW Commands 

Character Use See Also/Example 
Space Word separator 
Tab Word separator 

Return Command separator 
Command separator 2.113. MPW Command Status Values 

I Command separator with piping 2.113. MPW Command Status Values 
&& Conditional command separator 2.113. MPW Command Status Values 
II Conditional command separator 2.113. MPW Command Status Values 

( ... ) Command aroupina 
... Invokes Commando Must be typed using Option-· 
# Beains comment #This is a comment 
a Begins two character escape sequence ()Return continues command on next line 

an inserts a return character 
at inserts a tab character 
at inserts a formfeed character 

I Quotes special characters between single quotes '&&' is literal &&, not conditional command separator ... 
" " Quotes special chars between quotes, except for a,{. ",and' "?" is literal ? , not character match in filename ... 
1 •. .1 Quotes special chars between Is, except for a J, ·, and I 1;1 is literal semicolon, not command separator 
\ ... \ Quotes special chars between \s, except for a,{.·, and \ 
{ ... } Variable substitution between braces Find "{lookfor}" "{target}" uses variables lookfor and target in Find command 
... Command substitution between araves Echo the date is 'date' puts output from date at EOL 
? Matches single character in a filename Program til? would find file, film, filo, and so on 

"' Matches any string in a filename Proaram fil== would find til, file filmmaker, and so on 
( ... 1 Character list in filename Program fil[e,m] would find file film, but not filo . Zero or more repetitions in a filename Proaram til?" would find til, fill, filii, and so on 
+ One or more repetitions in a filename Proaram til?+ would find fill, filii, and so on 

(( )) Specified number of repetitions in a filename Proaram fil?cc2» would find filii 
< Input file specification for redirection Proaram <inputfile 
> Output file specification for redirection Proaram >outputfile 

>> Append to output file specification for redirection Proaram >>appendoutfile 
~ Diagnostic file specification for redirection Proaram >outputfile >errorfile 

>2: Append to diagnostic file SQ_ecification for re_clirection Program >outoutfile ~~appenderrorfile 

Notes: • For MPW version 2.0.2. 
• All "input" and "output" references apply to standard 1/0 devices. 

Source: MPW: Macintosh Programmer's Workshop, page 5-16 

See Also: 2.112. MPW Commands 
2.118. MPW Tools 
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Section II: Operating System Software, Resources, and File Formats 

2.116. Expressions in MPW Commands 

Expression Operation Precedence Level 
~ Expression ) Parentheses allow expression grouping 1 

- Unary negation 2 
- Bitwise negation 

! or NOT or--, Logical NOT 
* Multiplication 3 

+or DIV Division 
0/oorMOD Modulus division 

+ Addition 4 
- Subtraction 

<< Shift left 5 
>> Shift right 
< Less than 6 

<=or~ Less than or equal to 
> Greater than 

>=or~ Greater than or ~qual to 
-- Equal 7 

!=or<> or=~: Not equal 
- Equal pattern 
!- Not equal pattern 
& Bitwise AND 8 
II. BitwiseXOR 9 
I Bitwise OR 10 

&&or AND Logical AND 11 
JJ or OR Logical OR 12 

Notes: • For MPW version 2.0.2. 
• Smaller numbers equal higher precedence. 

Source: MPW: Macintosh Programmer's Workshop, page 5-23 

See Also: 2.112. MPW Commands 
2.118. MPW Tools 

2.117. Editing Selection Operators in MPW Commands 

Syntax Operator TYQ!lflby Operation 
§ § Option-6 Current selection in target window 
n Number keys Line number n 

119 

in i Option-1 Line number n lines before start of current selection 
!n ! ! key Line number n lines after end of current selection 
• • Option-a Position before the first character of the file 
00 00 Option-S Position after the last character of the file 

~selection ~ Option-J Position before the first character in selection 
selection~ ~ Option-J Position after the last character in selection 
selection in i Option-1 Position n characters before the first char in selection 
selection !n ! ! key Position n characters after the last char in selection 
/pattern/ I I key Pattern, using search forward 
\pattern\ \ \key Pattern, usino search backward 

selection 1 :selection2 :key Both selections, and everything in between 
selection name Name the selection 

(selection) (} ()keys Controls grouping of operators 
(contmued) 
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Table 2. 117. Continued 

Notes: 

Source: 

See Also: 

• For MPW version 2.0.2. 
·Order of precedence:\ and/, (), d, ! and j, :, left-to-right evaluation. 

MPW: Macintosh Programmer's Workshop, page 6-4 

2.112. MPW Commands 
2.118. MPWTools 

2.118. MPW Tools 

Command Description Sy_ntax 
Asm Assembles assembly language source files ASM rootion .. JJ file .. J 
c Compiles C source files C [option ... ] file 
Canon Copies usino canonical soellinos CANON [-S -A -C #] dictionaryFile [inputFile ... l 
Compare Compares lines of two files COMPARE option ... ] file1 rtile21 
Count Counts lines and characters in file COUNT[-L] -C [file .. J 
CvtObj Converts Lisa object to Macintosh object CVTOBJ [-N namesFileJ[-0 outputFile][-P] lisaObjFile 
DeRez Decompiles resource fork of a file DEREZ [option ... ] resourceFile fresourceDescriQtionFile ... ] 
DumpCode Disassembles object code DUMPCODE [option ... l resourceFile 
DumpObi Disassembles object code in data fork DUMPOBJ option .. J_ objectFile 
En tab Replaces runs of spaces with tabs ENTAB [option ... ][file ... ] 
FileDiv Splits file into smaller files FILEDIV [-R -N splitpoint] [-P] file [prefixl 
Lib Combines obiect files into single file LIB [option ... ] obiectFile ... 
Link Links obiect files into application, etc. LINK [option ... obiectFile ... 
Make Generates commands to build new version MAKE [option ... [targetFile .. J 
MDSCvt Converts MDS files to MPW syntax MDSCVT [option ... J[file ... ] 
Pascal Compiles Pascal source files PASCAL option ... [file ... ] 
PasMat Reformats Pascal source code PASMAT Ol)tion ... [inputfile [outoutfile]] 
Pas Ref Generates Pascal source cross reference PAS REF option ... [sourceFile ... ] 
Perform Report Produces performance report PERFORMREPORT [option ... ] 
ProcNames Produces listing of all proc and functions in unit PROCNAMES option ... ][file ... ] 
ResEQual Compares resources of two files RESEQUAL [optionl file1 file2 
Rez Compiles resource text to fork of application REZ foption ... ]J resourceDescripFile ... ] 
RezDet Checks resource file for damage REZDET [-8](-Q I -S i -D -R I -Ll resource File ... 
Search Searches files for pattern SEARCH -S 1-11[-R][-Q] -F file] /pattern/ [file ... ] 
Set Version Maintains version and revision numbers SETVERSION [option ... file 
TLACvt Converts Lisa assembler to MPW source TLACVT [option ... sourceFile ... ] 

Notes: For MPW version 2.0.2. 

Source: MPW: Macintosh Programmer's Workshop version 2.0.2, pages 11-1 through 11-207 

See Also: 2.112. MPW Commands 



Section II: Operating System Software, Resources, and File Formats 121 

2.119. MPW MacsBug Exceptions 

Exceotion Number Description 
2 Bus error 
3 Address error--data not alioned to even word boundary 
4 Illegal instruction-bit pattern not recognized 
5 Zero divide-attempt to divide by zero 
6 CHK instruction-array index found was out of bounds 
7 TRAPV instruction-overflow 
9 Trace 
10 Line 101 0 emulator (A-trap handler used by Mac ROM toolbox) 
11 Line 1111 emulator (F-trap used by coprocessors) 
28 Level 4 interrupt 
29 Level 5 interrupt 
30 Level 6 interrupt 
31 Level 7 interrupt 
47 Trap $F instruction-program breakpoint 

Notes: For MPW version 2.0.2. 

Source: MPW: Macintosh Programmer's Workshop, page 11-4 

See Also: 2.118. MPW Tools 



2.120. MPW MacsBug Commands 

Command I Description 
? I Display help messa_g_e 
A I Display/set address register 
AA I Applicatio_o_A-trap trace 
AB I A-tr~ break 
AH I A-trap heap zone check 
AR I A-trap record 
AS I A-trap spy 
AT I A-trap trace 
AX I A-trap clear 
BA I Break in C!QQ!ication 
BR I Set breakpoint 
CL I Clear bre~oint 
CS !Checksum 
CV I Convert expression 
0 I Di~play/set data ~gister 

DB I Display byte 
DH I Disassemble hex 
OM I Display memory 

DV I Display MacsBug version info 
OX I Debugger exchange 
EA I Exit to application 
ES I Exit to shell 
F ISeVdisplav floating data register 
F IFind 

FC I SeVdisplay floatioo control register 
A I SeVdisplay floatil'lQ_ instruction 

FS I SeVdisptav floatina status reaister 
G IGo 

GT IGotil 
HC I Heap check 
HD I Heap dump 
HS I He~ scramble 
HT I Heap total 
HX I Heap exchange 
ID I Instruction disassemble 
ll I Instruction list 

MR I Magic return 
PC I Display/set PC register 
RB I Reboot system 
S !Step 

Syntax Example 
? I? 
An rexpr] lAO $4F 
M rtrcw1 [trap2 faddr1 faddr2 (01 f0211J1111M 0 17 
AB ftrap1 rtrap2 faddr1 faddr2 (01 (02 
AH rtrap1 [trap2 (addr1 faddr2 (01 r02 
AR rtrcml_{trap2 [addr1 [aqdr2[01 [02]]]]]] IAR 0 1000-@2AA @114 
AS addr1 raddr21 I AS 0 1 000 
AT rtrap1 [trap2 [addr1 (addr2 (01 (021111111AT A86C ASFB 
AX lAX 
BA rtrap1 rtrap2 (addr1 (addr2 (01 (021111111 BA Open 
BR raddr rcount]] IBR $0010344C 5 
CL raddtl ICL $0010344C 
cs raddr1 raddr~ I cs 1 oo 200 
CV expr I CV $FF + #-32 
On [exllli I DO 3A700 
DB faddtl_ lOB $0010344C 
DH nmbr IDH 10 
OM [addr [nmbr]] I OM $001 0344C $1 F 
OM [addr I'RSRC')] OM $0010344C 'WIND' 
DV IDV 
OX lOX 
EA lEA 
ES IES 
F n [exQtl IF 0 1F 
F addr count datajmaskl IF 1 000 FFFF 4E70 
FC rexpr] IFC 
Fl~ lA 
FS [expr] I FS 
G [add-r] [G $0010344C 
GTaddr IGT $0010344C 
~ I~ 
HD [mask] I HD 'h' 
HS IHS 
HTrmask] IHTWJND' 
HX [addr] IHX 1080 
10 [addr] liD RAO 
ll[addr[nmbrl1 lll100810 
MR [offset] I MR 
PC~ IPC 3A700 
RB lAB 
SJnmbd IS1A 

Comments 

0-7 are valid address r~sters 

Count defaults to 1 if missina 

Uses 16 l:>y!E)s if one or more addrs are missing 

0-7 are valid data registers 

No address = last address displayed 
'WINO', 'IOPB', or 'TERC' only 
Gives version, create date/time, ap sianature 

Starts at PC if addr is missing 
Same as one-time brealq)Qint at addr 

Mask is 'h'. 'p', 'f, '(, or 'XXXX' where XXXX is resource 

Mask is 'h'. 'p', 'f, 'G._ or ·xxxx· where XXXX is resource 

Uses address at top of stack if no offset 

Same as T if no nmbr 
(Continued) 
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Table 2.120. Continued 

Command DescriDtion Syntax ExamDie Comments 
SB Set byte SB addr [expr] SB 100 200 Byte cleared to zero if no expr supplied 
sc Stack crawl sc sc 
so Symbol dump SO [addr] SDRA5 
SM Set memorv SM addrexpJ SM $001 0344C 'TExr Text literals 1-4 chars long, otherwise width of widest OPID"and 
SR Display/set SR reaister SR (exprl_ SR 
ss Step spy SS addr1 (addr21 ss 100 200 Step until checksum of range changes 
ST Step til STaddr ST $001 0344C 
sx Symbol exchan{Je sx sx 
T Trace T T Traces one instruction 

TO Oisolav total (all reaisters) TO TO Disolavs all reaisters disassembles current instruction 
TF Display floatina·ooint reaisters TF TF Displays 6888x registers. if present 
'NH Where WHexor WHA9F4 

Notes: For MPW version 2.0.2. 

Source: MPW: Macintosh Programmer's Workshop, pages 11·1 to 11·22 

See Also: 2.118. MPWTools 
2.119. MPW MacsBug Exceptions 

2.121. MPW Object File Format 

First Record Must Be First Record in File 
Size Descriotion Comments 
Byte Record Type Must be 1 
Bvte Flaas Bit 0 indicates nestina (1 "' nested) 
Word Version 1 for current definition 

Last Record Must Be Last Record In File I B~te I Record Type I Must be 2 I 
B te Aags Must be 0 

Comment Record Used for Comments 
Byte Record Type Must be 3 
Bvte A a as MustbeO 
Word Record Size Number of bytes in record 
Varies Comments Text 

(continued) 
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Table 2.121. Continued 

-•-••-• •-• I • •---•- .. -----·---- . ·-···- --~···· -·· ·-
Size DescriJJtion Comments 
Byte Record Type Must be 4 
Byte Flags MustbeO 
Word Record Size Number of bytes in record 
Word First 10 10 for first string 
Varies Strings 

---
One or more strings (multiple strings associated with subsequent I[)~)_ _______ ~--

Module Record Associates a Module with an ID 
Byte Record Type Mustbe5 
Byte Flaas Bit 0 = code (0) or data (1 ), bit 1 + 2 = 0 bit 3 = local (0) or ext (1 ), bit 4 = main (1) or not (0) 
Word Module 10 10 for module 
Word Segment 10/S_kEL__ __ 10 for code mod~les. Size for data modules 

E1 ----- R, --- .. -- ._- 'd Dec/, -· . E1 ---- Point ID - ----- --
Byte Record Type Must be 6 
Byte Flaas Bit 0 =code (0) or data (1 ), bit 1 + 2 = 0 bit 3 = local (0) or ext (1 ), bit 4 = main (1) or not (0) 
Word Entry 10 10 for entry point 

Obi word Offset ------
Offset relative t() l:)eginning of module for enttY ~oint 

---

Contents Record Contains Contents of Module 
Byte Record Type Must be 8 
Byte Flaas Bit 0 =code (0) or data (1 ), bit 1 + 2 = 0, bit 3 = com_Qiete (1) or P8rtial CO), bit 4 = repeat (1) 
Word Record Size Size in bvtes 
Varies Contents Contents of module 

Reference Record Lists References to an ID 
Byte Record Type Must be 9 
Byte Aags Bit 0 =code (0) or data en bit 1 + 2 + 5 + 6 = 0 bit 3 =long (1) or short (0), bit 4 = 32 (1) or 16 (0), bit 7 =AS relative (1) 
Word Record Size Size in bytes 
Word 10 10 of module or entry point being referenced 
Varia~.- c2ffsets ----

List of byte offsets from beginning of current code or data module __ 

c, ---- --d·Refj R• 'd ----------- ---- -- Lists c. --- --- -·-,dRefi -----------
ayte Record Type Must be 10 
Byte Flaas Bit 0 =code (0) or data (1 ). bit 1 + 2 + 6 = 0, bit 3 = lona (1) or short (0), bit 4 + 5 = 32 (00) or 16 (01) or 8 (1 0), bit 7 =difference (1) 
Word Record Size Size in bytes 
Word 101 First 10 of module or entry ooint 
Word 102 Second 10 of module or entry point 
Varies Offsets List of byte offsets from beginning of current code or data module 

Notes: For MPW version 2.0.2. 

Source: MPW: Macintosh Programmer's Workshop, pages F-1 to F8 
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Section Ill: ROM Traps and System Calls 

3.001. ROM Versions 

Size Type Machine Comments 
64K 2-256KBit 128K, 512K Obsolete 
128K 2-512KBit 512KE, Plus Checksum: 40 1 E EE E1 original with SCSI bug 

2-512KBit Checksum: 40 1 E EA E1 fixed boot bug 
2-512K Bit Checksum: 40 1 F 81 72 final fix 

256K 2-1 MBit SE 
256K 4-512KBit ll,llcx Adds color QuickDraw 

256K SIMM 4-512KBit llx On SIMM board 

Notes: Differences in ROM versions are hidden from the user by the 
use of PTCH resources loaded from disk into RAM. 

Source: Macintosh Family Hardware, pages 3-8, 8-12, 16-14, 18-9 to 18-12 
Technical Note 139 

See Also: 2.005. Standard Patches (PTCHs) 

127 



3.002. Trap Word Format 

Bit Numbers 
15 14 13 
1 0 1 

'~----

Source: 

See Also: 

12 11 10 9 8 7 6 
0 

X 
X X 
X 

X 
X 
X X X 

X X 

Inside Macintosh, page 1-89 

3.003. System Traps by Name 
3.004. System Traps by Number 
3.005. System Traps by Manager 

5 4 3 2 1 0 Description 
$A trap component 
Trap Tvoe Flaa 
For OoSvs Trap: flags 
For Tool Trao: auto-ooo bit 
For Tool Trap: RESERVED 
For OpSys TraQ: 

X X X X X X For Tool Trap: trap number 
X X X X X X For OoSvs Trap: trap number 

3.006. System Traps And Routines That May Move or Purge Memory 

Values 

(0:::: Ooeratina Svstem Trao. 1::;: Toolbox Trao) 

1 ::;: doesn't preserve AO 
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Section Ill: ROM Traps and System Calls 129 

3.003 System Traps by Name 

Trap Number Name ROM* Manaaer 
$AA94 Activate Palette 256K Palette Manager 
$A07C AD BOp 256K Apple DeskTop Bus 
$A07B ADBRelnit 256K Apple DeskTop Bus 
$AA3B AddComp 256K Color Manager 
$A04E AddDrive ** 64K Device Manager 
$A87E AddPt 64K QuickDraw 
$A9AC Add Reference 64K Resource Manager 
$A94D AddResMenu 64K Menu Manager 
$A9AB Add Resource 64K Resource Manager 
$AA3A Add Search 256K Color Manager 
$A985 Alert 64K Dialog Manager 
$A010 Allocate 64K File Manager 
$A20F AllocContig 128K File Manager 
$AA1D AllocCursor 256K Color QuickDraw 
$A8C4 AngleFromSiope 64K Toolbox Utilities 
$AA99 AnimateEntry 256K Palette Manager 
$AA9A Animate Palette 256K Palette Manager 
$A933 Append Menu 64K Menu Manager 
$A071 AttachVBL 256K Vertical Retrace Manager 
$A863 BackColor 64K QuickDraw 
$A87C BackPat 64K Quick Draw 
$AAOB BackPixPat 256K Color QuickDraw 
$A922 Begin Update 64K Window Manager 
$A85F BitCir 64K Toolbox Utilities 
$A85A BitNot 64K Toolbox Utilities 
$A85B BitOr 64K Toolbox Utilities 
$A85E Bit Set 64K Toolbox Utilities 
$A85C BitShift 64K Toolbox Utilities 
$A85D BitTst 64K Toolbox Utilities 
$A859 BitXOr 64K Toolbox Utilities 
$A02E BlockMove 64K Memory Manager 
$A920 BringToFront 64K Window Manager 
$A974 Button 64K Toolbox Event Manager 
$AA4F CalcCMask 256K Color QuickDraw 
$A838 CalcMask 128K QuickDraw 
$A948 CalcMenuSize 64K Menu Manager 
$A90A CalcVBehind 64K Window Manager 
$A909 Calc Vis 64K Window Manager 
$A988 CautionAiert 64K Dialog Manager 
$A9F3 Chain 64K Segment Loader 
$A9AA Changed Resource 64K Resource Manager 
$AA23 CharExtra 256K Color QuickDraw 
$A88D CharWidth 64K QuickDraw 
$A945 Checkltem 64K Menu Manager 
$A911 CheckUpdate 64K Window Manager 
$A934 ClearMenuBar 64K Menu Manager 
$A90B ClipAbove 64K Window Manager 
$A87B ClioRect 64K Quick Draw 
$A87D CloseCPort 256K Color QuickDraw 
$A9B7 CloseDeskAcc 64K Desk Manager 
$A982 Close Dialog 64K Dialog Manager 
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$A8F4 Close Picture 64K QuickDraw 
$A8CC ClosePoly 64K QuickDraw 
$A87D ClosePort 64K QuickDraw 
$A99A Close Res File 64K Resource Manager 
$A8DB CloseRgn 64K QuickDraw 
$A92D Close Window 64K Window Manager 
$AA33 Color21ndex 256K Color Manager 
$A864 Col orBit 64K QuickDraw 
$A04C CompactMem 64K Memory Manager 
$A004 Control 64K Device Manager 
$A8EC Copy Bits 64K QuickDraw 
$A817 CoovMask 128K QuickDraw 
$AA05 CoovPixMao 256K Color QuickDraw 
$AA09 CopyPixPat 256K Color QuickDraw 
$A8DC CopyRgn 64K QuickDraw 
$A989 CouldAiert 64K Dialog Manager 
$A979 Could Dialog 64K Dialog Manager 
$A80D Count1 Resources 128K Resource Manaaer 
$A81C Count1 Tvoes 128K Resource Manaaer 
$A077 CountADBs 256K Apple DeskTop Bus 
$A950 CountMitems 64K Menu Manaaer 
$A99C CountResources 64K Resource Manaaer 
$A99E CountTypes 64K Resource Manaaer 
$A008 Create 64K File Manager 
$A9B1 Create Res File 64K Resource Manager 
$AA9F CTab2Palette 256K Palette Manager 
$A994 CurResFile 64K Resource Manaaer 
$A9C7 Date2Secs 64K OS Utilities 
$A9FF Debugger 64K OS Utilities 
$ABFF DebugStr 64K OS Utilities 
$A03B Delay 64K OS Utilities 
$AA4D DelCamp 256K Color Manager 
$A009 Delete 64K File Manager 
$A936 DeleteMenu 64K Menu Manager 
$AA60 DeiMCEntries 256K Menu Manager (color) 
$A952 DeiMenultem 128K Menu Manager 
$AA4C Del Search 256K Color Manager 
$A94F DeltaPoint 64K Toolbox Utilities 
$A96E Dequeue 64K OS Utilities 
$A992 Detach Resource 64K Resource Manager 
$A980 DialogSelect 64K Dialog Manager 
$A8E6 DiffRan 64K QuickDraw 
$A93A Disable Item 64K Menu Manager 
$AA63 DispMCinfo 256K Menu Manager (color) 
$AA26 DisposCCursor 256K Color QuickDraw 
$AA25 DisposCicon 256K Color QuickDraw 
$AA24 DisposCTable 256K Color QuickDraw 
$A983 DisposDialog 64K Dialog Manager 
$A955 DisposeControl 64K Control Manager 
$A932 DisposeMenu 64K Menu Manager 
$A809 DisposeRgn 64K QuickDraw 
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$A914 Dispose Window 64K Window Manaaer 
$AA30 DisposGDevice 256K Graphics Devices 
$A023 DisoosHandle 64K Memory Manaaer 
$AA93 DisoosPalette 256K Palette Manaaer 
$AA04 DisoosPixMap 256K Color QuickDraw 
$AA08 DisposPixPat 256K Color QuickDraw 
$A01F DisposPtr 64K Memory Manaaer 
$A072 DoVBLTask 256K Vertical Retrace Manaaer 
$A967 DraaControl 64K Control Manaaer 
$A905 DraaGravRan 64K Window Manaaer 
$A926 Draa The Ran 64K Window Manaaer 
$A925 Draa Window 64K Window Manaaer 
$A96D Draw1 Control 128K Control Manaaer 
$A883 DrawChar 64K QuickDraw 
$A969 DrawControls 64K Control Manaaer 
$A981 DrawDialog 64K Dialog Manaaer 
$A904 DrawGrowlcon 64K Window Manaaer 
$A937 DrawMenuBar 64K Menu Manaaer 
$A90F DrawNew 64K Window Manaaer 
$A8F6 DrawPicture 64K QuickDraw 
$A884 DrawStrina 64K QuickDraw 
$A885 Draw Text 64K QuickDraw 
$A03D Drvrlnstall ** 64K OS Utilities 
$A03E DrvrRemove ** 64K OS Utilities 
$A017 Eiect 64K File Manaaer 
$A02B EmotvHandle 64K Memorv Manaaer 
$A8AE EmotvRect 64K QuickDraw 
$A8E2 EmptyRgn 64K QuickDraw 
$A939 Enable Item 64K Menu Manaaer 
$A923 End UpDate 64K Window Manaaer 
$A96F EnQueue 64K OS Utilities 
$A881 EauaiPt 64K QuickDraw 
$A8A6 EauaiRect 64K Quick Draw 
$A8E3 EauaiRan 64K Quick Draw 
$A03C EauaiStrina 64K OS Utilities 
$A8CO EraseArc 64K QuickDraw 
$A889 EraseOval 64K Quick Draw 
$A8C8 Erase Poly 64K QuickDraw 
$A8A3 EraseRect 64K QuickDraw 
$A8D4 Erase Ran 64K QuickDraw 
$A882 EraseRound Rect 64K QuickDraw 
$A98C ErrorSound 64K Dialog Manaaer 
$A971 EventAvail 64K Toolbox Event Manaaer 
$A9F4 ExitToShell 64K Segment Loader 
$A8C2 Fill Arc 64K QuickDraw 
$AA11 FiiiCArc 256K Color QuickDraw 
$AAOF Fill COval 256K Color QuickDraw 
$AA13 FiiiCPolv 256K Color QuickDraw 
$AAOE FiiiCRect 256K Color QuickDraw 
$AA12 FiiiCRan 256K Color QuickDraw 
$AA10 FiiiCRoundRect 256K Color QuickDraw 
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Trap Number Name ROM"" Manager 
$A8BB Fill Oval 64K QuickDraw 
$A8CA Fill Poly 64K QuickDraw 
$A8A5 FiiiRect 64K QuickDraw 
$A8D6 FiiiRgn 64K QuickDraw 
$A884 FiiiRoundRect 64K QuickDraw 
$A96C Find Control 64K Control Manager 
$A984 FindDitem 128K Dialog Manager 
$A92C FindWindow 64K Window Manager 
$A818 FixATan2 128K Toolbox Utilities 
$A868 FixMul 64K Toolbox Utilities 
$A869 Fix Ratio 64K Toolbox Utilities 
$A86C Fix Round 64K Toolbox Utilities 
$A94C FlashMenuBar 64K Menu Manager 
$A032 Flush Events 64K OS Event Manager 
$A045 Flush File 64K File Manager 
$A013 Flush Vol 64K File Manager 
$A901 FMSwapFont 64K Font Manager 
$A835 FontMetrics 128K Font Mancrner 
$A862 ForeColor 64K QuickDraw 
$A8BE FrameArc 64K QuickDraw 
$A887 FrameOval 64K QuickDraw 
$A8C6 Frame Poly 64K QuickDraw 
$A8A1 FrameRect 64K QuickDraw 
$A8D2 Frame Ron 64K QuickDraw 
$A8BO FrameRoundRect 64K QuickDraw 
$A98A FreeAiert 64K Dialog Manager 
$A97A Free Dialog 64K Dialog Manaoer 
$A01C FreeMem 64K Memory Manager 
$A924 FrontWindow 64K Window Manager 
$A80E Get11ndResource 128K Resource Manager 
$A80F Get11ndType 128K Resource Manager 
$A820 Get1 Named Resource 128K Resource Manager 
$A81F Get1 Resource 128K Resource Manager 
$A079 GetADBinfo 256K Apple DeskTop Bus 
$A9F5 GetAppParms 64K Segment Loader 
$AA44 GetAuxCtl 256K Control Mana_g_er (color) 
$AA42 GetAuxWin 256K Window Manaoer (color) 
$AA1A GetBackColor 256K Color QuickDraw 
$AA18 GetCCursor 256K Color QuickDraw 
$AA1E GetCicon 256K Color QuickDraw 
$A87A GetCiip 64K QuickDraw 
$AA17 GetCPixel 256K Color QuickDraw 
$A95A GetCRefCon 64K Control Manager 
$AA18 GetCTable 256K Color QuickDraw 
$A95E GetCTitle 64K Control Manager 
$A96A GetCtiAction 64K Control Manager 
$A962 GetCtiMax 64K Control Manager 
$A961 GetCtiMin 64K Control Manager 
$A960 GetCtiValue 64K Control Manager 
$AA28 GetCTSeed 256K Color Manag_er 
$A989 GetCursor 64K Toolbox Utilities 
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$A809 GetCVariant 256K Control Manager (color) 
$AA48 GetCWMgrPort 256K Window Manager (color) 
$A07D GetDefaultStartup 256K Start Manager 
$AA29 GetDeviceList 256K Graphics Devices 
$A98D GetDitem 64K Dialoa Manager 
$AA9B GetEntryColor 256K Palette Manaaer 
$AA9D GetEntryUsage 256K Palette Manager 
$A011 GetEOF 64K File Manager 
$AOOC GetFilelnfo 64K File Manager 
$A900 GetFNum 64K Font Manager 
$A88B GetFontlnfo 64K QuickDraw 
$A8FF GetFontName 64K Font Manager 
$AA19 GetForeColor 256K Color QuickDraw 
$A018 GetFPos 64K File Manager 
$AA32 GetGDevice 256K Graphics Devices 
$A025 GetHandleSize 64K Memory Manager 
$A9BB Getlcon 64K Toolbox Utilities 
$A078 GetlndADB 256K Apple DeskTop Bus 
$A99D GetlndResource 64K Resource Manaaer 
$A99F GetlndType 64K Resource Manager 
$A946 Getltem 64K Menu Manager 
$A84E GetltemCmd 256K Menu Manager 
$A93F Getltemlcon 64K Menu Manager 
$A943 GetltemMark 64K Menu Manaaer 
$A941 GetltemStvle 64K Menu Manager 
$A976 GetKeys 64K Toolbox Event Manager 
$A990 GetiText 64K Dialog Manager 
$AA2A GetMainDevice 256K Graphics Devices 
$A836 GetMaskTable 128K QuickDraw 
$AA27 GetMaxDevice 256K Graphics Devices 
$AA64 GetMCEntrv 256K Menu Manager (color) 
$AA61 GetMCinfo 256K Menu Manager (color) 
$A9BF GetMenu 64K Menu Manager 
$A93B GetMenuBar 64K Menu Manager 
$A949 GetMHandle 64K Menu Manager 
$A972 GetMouse 64K Toolbox Event Manager 
$A9A1 GetNamedResource 64K Resource Manager 
$A9BE GetNewControl 64K Control Manager 
$AA46 GetNewCWindow 256K Window Manager (color) 
$A97C GetNewDialog 64K Dialog Manager 
$A9CO GetNewMBar 64K Menu Manager 
$AA92 GetNewPalette 256K Palette Manager 
$A9BD GetNewWindow 64K Window Manager 
$AA2B GetNextDevice 256K Graphics Devices 
$A970 GetNextEvent 64K Toolbox Event Manager 
$A084 GetOSDefault 256K Start Manager 
$A031 GetOSEvent 64K OS Event Manager 
$AA96 GetPalette 256K Palette Manager 
$A988 GetPattern 64K Toolbox Utilities 
$A89A Get Pen 64K QuickDraw 
$A898 GetPenState 64K QuickDraw 
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$A9BC GetPicture 64K Toolbox Utilities 
$A865 GetPixel 64K Quick Draw 
$AAOC GetPixPat 256K Color QuickDraw 
$A874 GetPort 64K QuickDraw 
$A021 GetPtrSize 64K Memory Manager 
$A9A6 GetResAttrs 64K Resource Manager 
$A9F6 GetResFileAttrs 64K Resource Manager 
$A9A8 GetReslnfo 64K Resource Manager 
$A9AO GetResource 64K Resource Manager 
$A9FD Get Scrap 64K Scrap Manager 
$A9BA GetString 64K Toolbox Utilities 
$AA37 GetSubTable 256K Color Manager 
$A146 GetTrapAddress 64K OS Utilities 
$A080 GetVideoDefault 256K Start Manager 
$A014 Get Vol 64K File Manager 
$A007 GetVollnfo 64K File Manager 
$A92F GetWindowPic 64K Window Manager 
$A910 GetWMgrPort 64K Window Manager 
$A917 GetWRefCon 64K Window Manager 
$A919 GetWTitle 64K Window Manager 
$A11A GetZone 64K Memory Manager 
$A871 GlobaiToLocal 64K QuickDraw 
$A872 GrafDevice 64K QuickDraw 
$A92B GrowWindow 64K Window Manager 
$A9E4 HandAndHand 64K OS Utilities 
$A126 HandleZone 64K Memory Manager 
$A9E1 HandToHand 64K OS Utilities 
$A068 HCirRBit 128K Memory Manager 
$A208 HCreate 128K File Manager HFS 
$A209 HDelete 128K File Manager HFS 
$A260 HFSDispatch *** 128K File Manager HFS 
$A20B HGetFilelnfo 128K File Manager HFS 
$A069 HGetState 128K Memory Manager 
$A214 HGetVol 128K File Manager 
$A207 HGetWDinfo 128K File Manag_er HFS 
$A958 HideControl 64K Control Manager 
$A852 HideCursor 64K Quick Draw 
$A827 HideD Item 128K Dialog Manager 
$A896 Hide Pen 64K QuickDraw 
$A916 Hide Window 64K Window Manager 
$AA22 HiliteColor 256K Color QuickDraw 
$A95D HiliteControl 64K Control Manager 
$A938 HiliteMenu 64K Menu Manager 
$A91C HiliteWindow 64K Window Manager 
$A86A HiWord 64K Toolbox Utilities 
$A029 HLock 64K Memory Manager 
$A04A HNoPurge 64K Memory Manager 
$A9A4 HomeResFile 64K Resource Manager 
$A200 HOpen 128K File Manager HFS 
$A20A HO_penRF 128K File Manager HFS 
$A049 HPurge 64K Memory Manager 
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$A20C HRename 128K File Manager (HFS) 
$A242 HAst FLock 128K File Manager 
$A20E HSetFilelnfo 128K File Manager (HFS) 
$A241 HSetFLock 128K File Manager 
$A067 HSetRBit 128K Memory Manager 
$A06A HSetState 128K Memory Manager 
$A215 HSetVol 128K File Manager 
$A02A HUnlock 64K Memory Manager 
$AA34 lndex2Color 256K Color Manager 
$A9F9 Info Scrap 64K Scrap Manager 
$A9E6 lnitAIIPacks 64K Package Manager 
$A02C lnitAppiZone 64K Memory Manager 
$AA01 lnitCPort 256K Color QuickDraw 
$A850 lnitCursor 64K QuickDraw 
$A978 lnitDialogs 64K Dialog Manag_er 
$A8FE lnitFonts 64K Font Manager 
$A06C lnitFS 128K File Manager 
$AA2E lnitGDevice 256K Graphics Devices 
$A86E lnitGraf 64K QuickDraw 
$A930 lnitMenus 64K Menu Manager 
$A9E5 lnitPack 64K Package Manager 
$AA90 lnitPalettes 256K Palette Manager 
$A86D lnitPort 64K QuickDraw 
$A808 lnitProcMenu 256K Menu Manager 
$A016 lnitQueue 64K File Manager 
$A995 lnitResources 64K Resource Manager 
$A03F lnitUtil 64K OS Utilities 
$A912 lnitWindows 64K Window Manager 
$A019 lnitZone 64K Memory Manager 
$A935 lnsertMenu 64K Menu Manager 
$A951 lnsertResMenu 64K Menu Manager 
$A8A9 lnsetRect 64K QuickDraw 
$A8E1 lnsetRgn 64K QuickDraw 
$A826 lnsMenultem 128K Menu Manager 
$A058 Ins Time 128K Time Manager 
$A07F lnternaiWait 256K Start Manager 
$A928 lnvaiRect 64K Window Manager 
$A927 lnvaiRgn 64K Window Manager 
$A8C1 lnvertArc 64K QuickDraw 
$AA35 lnvertColor 256K Color Manager 
$A8BA lnvertOval 64K QuickDraw 
$A8C9 lnvertPoly 64K QuickDraw 
$A8A4 lnvertRect 64K Quick Draw 
$A8D5 lnvertRgn 64K QuickDraw 
$A883 lnvertRoundRect 64K QuickDraw 
$A97F Is Dialog Event 64K Dialog Manager 
$A9C3 Key Trans 256K Toolbox Event Manager 
$A956 Kill Controls 64K Control Manager 
$A006 KiiiiO 64K Device Manager 
$A8F5 Kill Picture 64K QuickDraw 
$A8CD Kill Poly 64K QuickDraw 
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$A9F2 Launch 64K Segment Loader 
$A892 Line 64K QuickDraw 
$A891 Line To 64K QuickDraw 
$A9A2 Load Resource 64K Resource Manager 
$A9FB LoadScrap 64K Scrap Manager 
$A9FO LoadSeg 64K Segment Loader 
$A870 LocaiToGiobal 64K QuickDraw 
$A867 LongMul 64K Toolbox Utilities 
$A86B LoWord 64K Toolbox Utilities 
$AA39 Make IT able 256K Color Manager 
$AAOD MakeRGBPat 256K Color QuickDraw 
$A8FC Map Poly 64K Quick Draw 
$A8F9 MapPt 64K Quick Draw 
$A8FA MapRect 64K QuickDraw 
$A8FB MapRgn 64K Quick Draw 
$A063 MaxAppiZone 128K Memory Manager 
$A061 Max Block 128K Memory Manager 
$A11D MaxMem 64K Memory Manager 
$A821 MaxSizeRsrc 128K Resource Manager 
$A837 Measure Text 128K QuickDraw 
$AA66 MenuChoice 256K Menu Manager 
$A93E Menu Key 64K Menu Manager 
$A93D MenuSelect 64K Menu Manager 
$A991 Modal Dialog 64K Dialog Manager 
$A036 More Masters 64K Memory Manager 
$AOOF MountVol 64K File Manager 
$A894 Move 64K QuickDraw 
$A959 MoveControl 64K Control Manager 
$A064 MoveHHi 128K Memory Manager 
$A877 MovePortTo 64K QuickDraw 
$A893 Move To 64K Quick Draw 
$A91B Move Window 64K Window Manager 
$A9EO Munger 64K Toolbox Utilities 
$AA4B NewCDialog 256K Dialog Manager (color) 
$A954 NewControl 64K Control Manager 
$AA45 NewCWindow 256K Window Manager (color) 
$A97D NewDialog 64K Dialog Manager 
$A066 NewEmptyHandle 128K Memory Manager 
$AA2F NewGDevice 256K Graphics Devices 
$A122 NewHandle 64K Memory Manager 
$A931 NewMenu 64K Menu Manager 
$AA91 NewPalette 256K Palette Manager 
$AA03 NewPixMap 256K Color QuickDraw 
$AA07 NewPixPat 256K Color QuickDraw 
$A11E NewPtr 64K Memory Manager 
$A808 NewRgn 64K QuickDraw 
$A906 NewString 64K Toolbox Utilities 
$A913 NewWindow 64K Window Manager 
$A987 NoteAiert 64K Dialog Manager 
$A856 ObscureCursor 64K QuickDraw 
$A035 Offline 64K File Manager 
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$A8CE OffsetPoly 64K Quick Draw 
$A8A8 OffsetRect 64K Quick Draw 
$A8EO OffsetRgn 64K QuickDraw 
$AA21 OpColor 256K Color QuickDraw 
$AOOO Open 64K File Manager 
$AAOO OpenCPort 256K Color QuickDraw 
$A986 OpenDeskAcc 64K Desk Manager 
$A8F3 Open Picture 64K QuickDraw 
$A8CB Open Poly 64K QuickDraw 
$A86F Open Port 64K QuickDraw 
$A997 OpenResFile 64K Resource Manager 
$AOOA OpenRF 64K File Manager 
$A9C4 OpenRFPerm 128K Resource Manager 
$A8DA OpenRgn 64K Quick Draw 
$A030 OSEventAvail 64K OS Event Manager 
$A9E7 PackO 64K Package Manager 
$A9E8 Pack1 64K Package Manager 
$A82C Pack10 128K Package Manager 
$A82D Pack11 128K Package Manager 
$A82E Pack12 (ColorPicker) 128K Package Manager 
$A82F Pack13 128K Package Manager 
$A830 Pack14 128K Package Manager 
$A831 Pack15 128K Package Manager 
$A9E9 Pack2 1 Disklnit) 64K Package Manager 
$A9EA Pack3 StdFile) 64K Package Manager 
$A9EB Pack4 Floating Point) 64K Package Manager 
$A9EC PackS Transcendental Functions) 64K Package Manager 
$A9ED PackS 1 lntUtils) 64K Package Manager 
$A9EE Pack? Binary-Decimal Conversion) 64K Package Manager 
$A816 PackS 128K Package Manager 
$A82B Pack9 128K Package Manager 
$A8CF PackBits 64K Toolbox Utilities 
$A8BF PaintArc 64K Quick Draw 
$A90D PaintBehind 64K Window Manager 
$A90C PaintOne 64K Window Manager 
$A888 PaintOval 64K Quick Draw 
$A8C7 PaintPoly 64K QuickDraw 
$A8A2 PaintRect 64K QuickDraw 
$A8D3 PaintRgn 64K QuickDraw 
$A881 PaintRoundRect 64K QuickDraw 
$AAAO Palette2CTab 256K Palette Manager 
$A98B ParamText 64K Dialog Manager 
$A001 PBCiose 64K File Manager 
$A89C Pen Mode 64K QuickDraw 
$A89E Pen Normal 64K QuickDraw 
$A89D Pen Pat 64K QuickDraw 
$AAOA PenPixPat 256K Color QuickDraw 
$A89B PenSize 64K QuickDraw 
$A8F2 PicComment 64K QuickDraw 
$A94E PinRect 64K Window Manager 
$AA1F PlotCicon 256K Color QuickDraw 
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$A94B Plot Icon 64K Toolbox Utilities 
$AA98 PmBackColor 256K Palette Manager 
$AA97 PmForeColor 256K Palette Manager 
$A80B PopUpMenuSelect 256K Menu Mana_ger 
$A876 PortSize 64K QuickDraw 
$A02F PostEvent 64K OS Event Manager 
$A12F PPostEvent 128K OS Event Manager 
$A8FD PrGiue 256K Printing Manager 
$A05A Prime Time 128K Time Manager 
$AA3D ProtectEntry 256K Color Manager 
$A8AC Pt2Rect 64K Quick Draw 
$A8AD PtlnRect 64K QuickDraw 
$A8E8 PtlnRgn 64K Quick Draw 
$A9EF PtrAndHand 64K OS Utilities 
$A9E3 PtrToHand 64K OS Utilities 
$A9E2 PtrToXHand 64K OS Utilities 
$A048 PtrZone 64K Memory Manager 
$A148 PtrZone 64K Memory Manager 
$A8C3 PtToAngle 64K Quick Draw 
$A04D PurgeMem 64K Memory Manager 
$A062 PurgeSpace 128K Memory Manager 
$A9CA Put Icon 64K Toolbox Utilities 
$A9FE Put Scrap 64K Scrap Manager 
$AA40 QDError 256K Color Mana_g_er 
$A861 Random 64K QuickDraw 
$A04F RDrvrlnstall ** 64K Device Manager 
$A002 Read 64K File Manager 
$A039 ReadDateTime 64K OS Utilities 
$A037 ReadParam 64K OS Utilities 
$A051 ReadXPRam 128K OS Utilities 
$AA36 Real Color 256K Color Manager 
$A902 Real Font 64K Font Manager 
$A027 ReallocHandle 64K Memory Manager 
$A128 RecoverHandle 64K Memory Manager 
$A8E9 RectlnRgn 64K QuickDraw 
$A8DF RectRgn 64K QuickDraw 
$A9A3 ReleaseResource 64K Resource Manager 
$A050 ReiString 128K OS Utilities 
$AOOB Rename 64K File Manager 
$A9AF Res Error 64K Resource Manager 
$AA3E Reserve Entry 256K Color Manager 
$A040 ResrvMem 64K Memory Manager 
$AA4A Resto reEntries 256K Color Manager 
$AA15 RGBBackColor 256K Color QuickDraw 
$AA14 RGBForeColor 256K Color QuickDraw 
$A80C RGetResource 256K Resource Manager 
$A9AE RmveReference 64K Resource Manager 
$A9AD RmveResource 64K Resource Manager 
$A059 RmvTime 128K Time Manager 
$A9C5 RsrcMapEntrv 128K Resource Manager 
$A996 RsrcZonelnit 64K Resource Manager 
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$A042 RstFiiLock 64K File Manaaer 
$AA49 Save Entries 256K Color Manaaer 
$A90E SaveOid 64K Window Manager 
$A8F8 ScalePt 64K QuickDraw 
$A885 ScriptUtiiDispatch Table 256K Script Manager 
$A833 ScrnBitMap 128K OS Utilities 
$A8EF ScroiiRect 64K QuickDraw 
$A815 SCSI Dispatch Table 128K SCSI Manager 
$A9C6 Secs2Date 64K OS Utilities 
$A8AA SectRect 64K QuickDraw 
$A8E4 SectRgn 64K Quick Draw 
$AA50 SeedCFill 256K Color QuickDraw 
$A839 Seed Fill 128K QuickDraw 
$A91F SelectWindow 64K Window Manager 
$A97E SeiiText 64K Dialog Manager 
$A921 Send Behind 64K Window Manaaer 
$A07A SetADBinfo 256K Apple DeskTop Bus 
$A057 SetAppBase 64K Memory Manager 
$A02D SetAppiLimit 64K Memory Manager 
$AA1C SetCCursor 256K Color QuickDraw 
$AA3C SetCiientiD 256K Color Manager 
$A879 SetCiip 64K Quick Draw 
$AA16 SetCPixel 256K Color QuickDraw 
$A95B SetCRefCon 64K Control Manager 
$A95F SetCTitle 64K Control Manager 
$A96B SetCtiAction 64K Control Manager 
$AA43 SetCtiColor 256K Control Manager (color) 
$A965 SetCtiMax 64K Control Manager 
$A964 SetCtiMin 64K Control Manager 
$A963 SetCtiValue 64K Control Manager 
$A851 SetCursor 64K QuickDraw 
$A03A Set Date Time 64K OS Utilities 
$A07E SetDefaultStartup 256K Start Manager 
$AA47 SetDeskCPat 256K Window Manager _(color) 
$AA2D SetDeviceAttribute 256K Grag_hics Devices 
$A98E SetDitem 64K Dialog Manager 
$A8DD SetEmptyRgn 64K QuickDraw 
$AA3F Set Entries 256K Color Manager 
$AA9C SetEntryColor 256K Palette Manager 
$AA9E SetEntryUsage 256K Palette Manager 
$A012 SetEOF 64K File Manager 
$AOOD SetFilelnfo 64K File Manager 
$A041 SetFillock 64K File Manager 
$A043 SetFiiT~g_e 64K File Manager 
$A903 SetFontLock 64K Font Manager 
$A044 SetFPos 64K File Manager 
$A814 SetF ractEnable 256K Font Manager 
$A834 SetFScaleDisable 128K Font Manager 
$AA31 SetGDevice 256K Graghics Devices 
$A048 SetGrowZone 64K Memory Manager 
$A024 SetHandleSize 64K Memory Manager 
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$A947 Setltem 64K Menu Manager 
$A84F SetltemCmd 256K Menu Manager 
$A940 Set Item Icon 64K Menu Manager 
$A944 SetltemMark 64K Menu Manager 
$A942 SetltemStyle 64K Menu Manager 
$A98F Set I Text 64K Dialog Manager 
$AA65 SetMCEntries 256K Menu Manaoer (color) 
$AA62 SetMCinfo 256K Menu Manager {color) 
$A93C SetMenuBar 64K Menu Manaoer 
$A94A SetMenuFiash 64K Menu Manager 
$A878 SetOrigin 64K QuickDraw 
$A083 SetOSDefault 256K Start Manager 
$AA95 SetPalette 256K Palette Manager 
$A899 SetPenState 64K QuickDraw 
$A873 SetPort 64K QuickDraw 
$A875 SetPortBits 64K QuickDraw 
$AA06 SetPortPix 256K Color QuickDraw 
$A880 SetPt 64K QuickDraw 
$A020 SetPtrSize 64K Memory Manager 
$A8A7 SetRect 64K QuickDraw 
$A8DE SetRectRgn 64K QuickDraw 
$A9A7 SetResAttrs 64K Resource Manag_er 
$A9F7 SetResFileAttrs 64K Resource Manager 
$A9A9 SetReslnfo 64K Resource Manager 
$A99B SetResload 64K Resource Manaoer 
$A993 SetResPurge 64K Resource Manaoer 
$AA4E SetStdCProcs 256K Color QuickDraw 
$A8EA SetStd Procs 64K Quick Draw 
$A907 SetStrino 64K Toolbox Utilities 
$A047 SetTrapAddress 64K OS Utilities 
$A081 SetVideoDefault 256K Start Manager 
$A015 Set Vol 64K File Manager 
$AA41 SetWinColor 256K Window Manager (color) 
$A92E SetWindowPic 64K Window Manager 
$A918 SetWRefCon 64K Window Manager 
$A91A SetWTitle 64K Window Manager 
$A018 SetZone 64K Memory Manager 
$A855 ShieldCursor 64K Toolbox Utilities 
$A957 ShowControl 64K Control Manager 
$A853 ShowCursor 64K QuickDraw 
$A828 ShowDitem 128K Dialog Manager 
$A908 ShowHide 64K Window Manager 
$A897 Show Pen 64K Quick Draw 
$A915 ShowWindow 64K Window Manager 
$A895 ShutDown Dispatch **** 256K Shutdown Manager 
$A075 Slntlnstall 256K Device Manager 
$A076 SlntRemove 256K Device Manager 
$A95C Size Control 64K Control Manager 
$A9A5 Size Resource 64K Resource Manager 
$A91D Size Window 64K Window Manager 
$A8BC Slo_peFromAn_gle 64K Toolbox Utilities 
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Table 3.003. Continued 

Trap Number Name ROM* Manager 
$A06E SlotManager 256K Slot Manager 
$A06F SlotVInstall 256K Vertical Retrace Manager 
$A070 SlotVRemove 256K Vertical Retrace Manager 
$A802 SndAddModifier 256K Sound Manager 
$A806 SndControl 256K Sound Manager 
$A803 SndDoCommand 256K Sound Mana_ger 
$A804 SndDolmmediate 256K Sound Mana_ger 
$A807 SndNewChannel 256K Sound Manager 
$A805 SndPiay 256K Sound Manager 
$A88E Space Extra 64K Quick Draw 
$A065 Stack Space 128K Memory Manager 
$A005 Status 64K Device Manager 
$A8BD StdArc 64K QuickDraw 
$A8EB StdBits 64K QuickDraw 
$A8F1 StdComment 64K QuickDraw 
$A8EE StdGetPic 64K QuickDraw 
$A890 StdLine 64K Quick Draw 
$ABF8 StdOpcode Proc 256K Color Manager 
$A886 StdOval 64K QuickDraw 
$A8C5 StdPoly 64K QuickDraw 
$A8FO StdPutPic 64K QuickDraw 
$A8AO StdRect 64K QuickDraw 
$A8D1 StdRgn 64K QuickDraw 
$A8AF StdRRect 64K QuickDraw 
$A882 StdText 64K QuickDraw 
$A8ED StdTxMeas 64K Quick Draw 
$A973 Still Down 64K Toolbox Event Manager 
$A986 StopAiert 64K Dialog Manager 
$A88C String Width 64K QuickDraw 
$A055 StripAddress 256K OS Utilities 
$A866 Stuff Hex 64K Quick Draw 
$A87F SubPt 64K Quick Draw 
$A05D SwapMMUMode 256K OS Utilities 
$A9C8 SysBeep_ 64K OS Utilities 
$A090 Sy_sEnvirons 256K OS Utilities 
$A9C9 S~sError 64K System Error Handler 
$A983 SystemCiick 64K Desk Manager 
$A9C2 System Edit 64K Desk Manager 
$A982 System Event 64K Desk Manager 
$A985 System Menu 64K Desk Manager 
$A984 System Task 64K Desk Manager 
$A9D8 TEActivate 64K Text Edit 
$A813 TEAutoView 128K TextEdit 
$A9DO TECaiText 64K TextEdit 
$A9D4 TECiick 64K TextEdit 
$A9D5 TECopy 64K Text Edit 
$A9D6 TECut 64K Text Edit 
$A9D9 TEDeactivate 64K TextEdit 
$A9D7 TEDelete 64K TextEdit 
$A83D TEDispatch t 256K TextEdit 
$A9CD TEDispose 64K TextEdit 

(contmued) 
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Table 3.003. Continued 

Trap Number Name ROM* Manaaer 
$A83C TEGetOffset 256K Text Edit 
$A9CB TEGetText 64K TextEdit 
$A9DA TEidle 64K Text Edit 
$A9CC TEl nit 64K TextEdit 
$A9DE TEinsert 64K TextEdit 
$A9DC TEKey 64K TextEdit 
$A9D2 TENew 64K TextEdit 
$A9DB TEPaste 64K Text Edit 
$A812 TEPinScroll 128K TextEdit 
$A9DD TEScroll 64K Text Edit 
$A811 TESeiView 128K TextEdit 
$A9DF TESetJust 64K TextEdit 
$A9D1 TESetSelect 64K Text Edit 
$A9CF TESetText 64K TextEdit 
$A966 TestControl 64K Control Manager 
$AA2C TestDeviceAttribute 256K Graphics Devices 
$A83E TEStyleNew 256K TextEdit 
$A9D3 TEUpdate 64K Text Edit 
$A9CE TextBox 64K Text Edit 
$A888 TextFace 64K QuickDraw 
$A887 TextFont 64K QuickDraw 
$A889 TextMode 64K QuickDraw 
$A88A TextSize 64K QuickDraw 
$A886 TextWidth 64K QuickDraw 
$A975 Tick Count 64K OS Event Manager 
$A83B TrackBox 128K Window Manager 
$A968 TrackControl 64K Control Manager 
$A91E TrackGoAway 64K Window Manager 
$A8AB UnionRect 64K QuickDraw 
$A8E5 UnionRgn 64K QuickDraw 
$A810 Unique11D 128K Resource Manager 
$A9C1 UniqueiD 64K Resource Manager 
$A9FA UnloadScrap 64K Scrap Manager 
$A9F1 UnloadSeg 64K Segment Loader 
$AOOE UnmountVol 64K File Manager 
$A8DO UnpackS its 64K Toolbox Utilities 
$A999 UpdateResFile 64K Resource Manager 
$A953 UpdtControl 128K Control Manager 
$A978 UpdtDialog 128K Dialog Manager 
$A054 UprString 64K OS Utilities 
$A998 Use Res File 64K Resource Manager 
$A92A ValidRect 64K Window Manager 
$A929 ValidRgn 64K Window Manager 
$A033 Vlnstall 64K Vertical Retrace Manager 
$A034 VRemove 64K Vertical Retrace Manager 
$A977 WaitMouseUp 64K Toolbox Event Manager 
$A003 Write 64K File Manager 
$A038 WriteParam 64K OS Utilities 
$A9BO WriteResou rce 64K Resource Manager 
$A052 WriteXPRam 128K OS Utilities 
$A819 XMunger 128K Toolbox Utilities 
$A8E7 XorRgn 64K QuickDraw 
$A9FC Zero Scrap 64K Scrap Manager 
$A83A Zoom Window 128K Window Manager 
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Table 3.003. Continued 

Notes: 

Source: 

See Also: 

•* First ROM that includes trap. 
•** For internal use only; not used by applications. 
•*** Dispatched based upon additional information· 

0 FSControl 
1 PBOoenWD 
2 PBCioseWD 
5 PBCatMove 
6 PBDirCreate 
7 PBGetWDinfo 
8 PBGetFCBinfo 
9 PBGetCatlnfo 
10 PBSetCatlnfo 
11 PBSetVollnfo 
16 PBLockRnq 
17 PBUnlockRnq 

$30 GetVoiParms 
$31 Getloalnlnfo 
$32 GetDirAccess 
$33 SetDirAccess 
$34 MaoiD 
$35 Mao Name 
$36 CoovFile 
$37 Move Rename 
$38 OoenDeny 
$39 OoenRFDeny 

•**** Dispatched based upon additional1nformat1on· 
1 ShutDwnPower 
2 ShutDwnStart 
3 ShutDwnlnstall 
4 ShutDwnRemove 

·t Dispatched based upon additional1nformat1on· 
0 TEStviPaste 
1 TESetStyle 
2 TEReolaceStyle 
3 TEGetStyle 
4 GetStviHandle 
5 SetStviHandle 
6 GetStviScrao 
7 TEStvllnsert 
8 TEGetPoint 
9 TEGetHeiqht 

Inside Macintosh, pages 111-215 to 111-226, V-603 to V-605, X-Ref-63 to X-Ref-72 

3.008. Interface Toolbox Managers 
3.156. Operating System Calls 
And other tables for various Toolbox and OS routines 
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3.004 System Traps by Number 

Trap Number Name ROM* Manager 
$AOOO Open 64K File Manager 
$A001 PBCiose 64K File Manager 
$A002 Read 64K File Manager 
$A003 Write 64K File Manager 
$A004 Control 64K Device Manager 
$A005 Status 64K Device Manager 
$A006 KiiiiO 64K Device Manager 
$A007 GetVollnfo 64K File Mancmer 
$A008 Create 64K File Mana_ger 
$A009 Delete 64K File Manag_er 
$AOOA OpenRF 64K File Manager 
$AOOB Rename 64K File Mana_g_er 
$AOOC GetFilelnfo 64K File Manager 
$AOOD SetFilelnfo 64K File Manager 
$AOOE UnmountVol 64K File Manager 
$AOOF MountVol 64K File Manager 
$A010 Allocate 64K File Manager 
$A011 GetEOF 64K File Manager 
$A012 SetEOF 64K File Mana_ger 
$A013 Flush Vol 64K File Manager 
$A014 GetVol 64K File Mana_g_er 
$A015 Set Vol 64K File Mana_g_er 
$A016 lnitQueue 64K File Manager 
$A017 Eject 64K File Manager 
$A018 GetFPos 64K File Manager 
$A019 lnitZone 64K Memory Manager 
$A018 SetZone 64K Memory Manager 
$A01C FreeMem 64K Memory Manager 
$A01F DisposPtr 64K Memory Manager 
$A020 SetPtrSize 64K Memory Manager 
$A021 GetPtrSize 64K Memory Manager 
$A023 DisposHandle 64K Memory Manager 
$A024 SetHandleSize 64K Memory Manager 
$A025 GetHandleSize 64K Memory Manager 
$A027 ReallocHandle 64K Memory Manager 
$A029 Hlock 64K Memory Manager 
$A02A HUnlock 64K Memory Manager 
$A02B Empty Handle 64K Memory Manager 
$A02C lnitAppiZone 64K Memory Manager 
$A02D SetAppllimit 64K Memory Manager 
$A02E BlockMove 64K Memory Manager 
$A02F Post Event 64K Toolbox Event Manager 
$A030 OSEventAvail 64K Toolbox Event Manager 
$A031 GetOSEvent 64K OS Event Manager 
$A032 Flush Events 64K OS Event Manager 
$A033 Vlnstall 64K Vertical Retrace Manager 
$A034 VRemove 64K Vertical Retrace Manager 
$A035 Offline 64K File Manager 
$A036 More Masters 64K Memory Manager 
$A037 ReadParam 64K OS Utilities 
$A038 WriteParam 64K OS Utilities 
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Table 3.004. Continued 

Trap Number Name ROM* Manager 
$A039 ReadDateTime 64K OS Utilities 
$A03A Set Date Time 64K OS Utilities 
$A038 Delay 64K OS Utilities 
$A03C Equal String 64K OS Utilities 
$A03D Drvrlnstall ** 64K OS Utilities 
$A03E DrvrRemove ** 64K OS Utilities 
$A03F lnitUtil 64K OS Utilities 
$A040 ResrvMem 64K Memory Manager 
$A041 SetFillock 64K File Manager 
$A042 RstFillock 64K File Manager 
$A043 SetFiiType 64K File Manager 
$A044 SetFPos 64K File Manager 
$A045 Flush File 64K File Manager 
$A047 SetTra~Address 64K OS Utilities 
$A048 PtrZone 64K Memory Manag_er 
$A049 HPurge 64K Memory Manager 
$A04A HNoPurge 64K Memory Manager 
$A04B SetGrowZone 64K Memory Manager 
$A04C CompactMem 64K Memory Manager 
$A04D PurgeMem 64K Memory Manager 
$A04E AddDrive ** 64K Device Manager 
$A04F RDrvrlnstall ** 64K Device Manager 
$AOSO Rei String 128K OS Utilities 
$A051 ReadXPRam 128K OS Utilities 
$A052 WriteXPRam 128K OS Utilities 
$A053 RESERVED - -
$A054 UprString 64K OS Utilities 
$A055 StripAddress 256K OS Utilities 
$A056 RESERVED - -
$A057 SetApR_Base 64K Memory Manager 
$A058 Ins Time 128K Time Manager 
$A059 RmvTime 128K Time Manager 
$A05A Prime Time 128K Time Manager 
$A05B RESERVED - -
$A05C RESERVED - -
$A050 SwapMMUMode 256K OS Utilities 

$AOSE to $A060 RESERVED - -
$A061 Max Block 128K Memory Manager 
$A062 PurgeSpace 128K Memory Manager 
$A063 MaxAppiZone 128K Memory Manager 
$A064 MoveHHi 128K Memory Manager 
$A065 StackS pace 128K Memory Manager 
$A066 RESERVED - -
$A066 NewEm_ptyHandle 128K Memory Manager 
$A067 HSetRBit 128K Memory Manager 
$A068 HCirRBit 128K Memory Manager 
$A069 HGetState 128K Memory Manager 
$A06A HSetState 128K Memory Manager 
$A068 RESERVED - -
$A06C lnitFS 128K File Manager 
$A06E SlotManager 256K Slot Manager 

(contmued) 
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Table 3.004. Continued 

Trap Number Name ROM* Manager 
$A06F SlotVInstall 256K Vertical Retrace Manager 
$A070 SlotVRemove 256K Vertical Retrace Manager 
$A071 AttachVBL 256K Vertical Retrace Manager 
$A072 DoVBLTask 256K Vertical Retrace Manager 

$A073 to $A074 RESERVED - -
$A075 Slntlnstall 256K Device Manager 
$A076 SlntRemove 256K Device Manaaer 
$A077 CountADBs 256K Apple DeskTop Bus 
$A078 GetlndADB 256K Apple DeskTop Bus 
$A079 GetADBinfo 256K Apple DeskTop Bus 
$A07A SetADBinfo 256K Apple DeskTop Bus 
$A07B ADBRelnit 256K Apple DeskTop Bus 
$A07C AD BOp 256K Apple DeskTop Bus 
$A07D GetDefaultStartup 256K Start Manager 
$A07E SetDefaultStartup 256K Start Manager 
$A07F lnternaiWait 256K Start Manager 
$A080 GetVideoDefault 256K Start Manager 
$A081 SetVideoDefault 256K Start Manager 
$A082 RESERVED - -
$A083 SetOSDefault 256K Start Manager 
$A084 GetOSDefault 256K Start Man~er 

$A085 to $A89F RESERVED - -
$A090 SysEnvirons 256K OS Utilities 

$A091 to $A 119 RESERVED - -
$A11A GetZone 64K Memory Manager 

$A 11 B to $A 11 C RESERVED - -
$A11D MaxMem 64K Memory Manager 
$A11E NewPtr 64K Memory Manager 

$A 11 F to $A 121 RESERVED - -
$A122 NewHandle 64K Memory Manager 

$A123 to $A127 RESERVED - -
$A126 HandleZone 64K Memory Manager 
$A128 RecoverHandle 64K Memory Manager 

$A129 to $A12E RESERVED - -
$A12F PPostEvent 128K OS Event Manager 

$A130 to $A145 RESERVED - -
$A146 GetTrapAddress 64K OS Utilities 
$A147 RESERVED - -
$A148 PtrZone 64K Memory Manager 

$A149 to $A165 RESERVED - -
$A167 to $A1FF RESERVED - -

$A200 HOpen 128K File Manager HFS 
$A20 1 to $A206 RESERVED - -

$A207 HGetWDinfo 128K File Manager HFS 
$A208 HCreate 128K FileMan~er HFS 
$A209 HDelete 128K File Manager HFS 
$A20A HOpenRF 128K File Manager HFS 
$A20B HGetFilelnfo 128K File Man~er HFS 
$A20C HRename 128K File Manager HFS 
$A20D RESERVED - -
$A20E HSetFilelnfo 128K File Manager HFS 
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Table 3.004. Continued 

Trap Number Name ROM* Manager 
$A20F AllocContig 128K File Manager 

$A210 to $A213 RESERVED - -
$A214 HGetVol 128K File Manag_er 
$A215 HSetVol 128K File Mana_g_er 

$A216 to $A240 RESERVED - -
$A241 HSetFLock 128K File Manager 
$A242 HRstFLock 128K File Manager 

$A243 to $A25F RESERVED - -
$A260 HFSDispatch *** 128K File Manager (HFS) 

$A261 to $A801 RESERVED - -
$A802 SndAddModifier 256K Sound Manager 
$A803 SndDoCommand 256K Sound Manager 
$A804 SndDolmmediate 256K Sound Manager 
$A805 SndPiay 256K Sound Manager 
$A806 SndControl 256K Sound Manager 
$A807 SndNewChannel 256K Sound Manager 
$A808 lnitProcMenu 256K Menu Manager 
$A809 GetCVariant 256K Control Manag_er (color) 
$A80A RESERVED - -
$A80B PopUpMenuSelect 256K Menu Manager 
$A80C RGetResource 256K Resource Manager 
$A80D Count1 Resources 128K Resource Manager 
$A80E Get11ndResource 128K Resource Manager 
$A80F Get11ndType 128K Resource Manager 
$A810 UniQue11D 128K Resource Manager 
$A811 TESeiView 128K TextEdit 
$A812 TEPinScroll 128K Text Edit 
$A813 TEAutoView 128K TextEdit 
$A814 SetFractEnable 256K Font Manager 
$A815 SCSIDispatchTable 128K SCSI Mana_ger 
$A816 PackS 128K Package Manager 
$A817 Copy Mask 128K QuickDraw 
$A818 FixATan2 128K Toolbox Utilities 
$A819 XMunger 128K Toolbox Utilities 

$A81A to $A81 8 RESERVED - -
$A81C Count1 Types 128K Resource Manager 

$A81 D to $A81 E RESERVED - -
$A81F Get1 Resource 128K Resource Manager 
$A820 Get1 Named Resource 128K Resource Manager 
$A821 MaxSizeRsrc 128K Resource Manager 

$A822 to $A825 RESERVED - -
$A826 lnsMenultem 128K Menu Manager 
$A827 HideD Item 128K Dialog Manager 
$A828 ShowDitem 128K Dialog Manager 

$A829 to $A82A RESERVED - -
$A82B Pack9 128K Package Manager 
$A82C Pack10 128K Packag_e Man~er 
$A82D Pack11 128K Package Manager 
$A82E Pack12 (ColorPicker) 128K Package Manager 
$A82F Pack13 128K Package Manager 
$A830 Pack14 128K Package Manager 

(contmued) 
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Table 3.004. Continued 

Trap Number Name ROM* Manager 
$A831 Pack15 128K Package Manager 
$A832 RESERVED - -
$A833 ScrnBitMaR_ 128K OS Utilities 
$A834 SetFScaleDisable 128K Font ManaQer 
$A835 FontMetrics 128K Font ManaQer 
$A836 GetMaskTable 128K QuickDraw 
$A837 Measure Text 128K Quick Draw 
$A838 CalcMask 128K QuickDraw 
$A839 Seed Fill 128K QuickDraw 
$A83A Zoom Window 128K Window Manager 
$A838 TrackBox 128K Window Manager 
$A83C TEGetOffset 256K TextEdit 
$A83D TEDisQatch **** 256K TextEdit 
$A83E TESMeNew 256K Text Edit 

$A83F to $A84D RESERVED - -
$A84E GetltemCmd 256K Menu Manager 
$A84F SetltemCmd 256K Menu Manager 
$A850 lnitCursor 64K QuickDraw 
$A851 SetCursor 64K QuickDraw 
$A852 HideCursor 64K QuickDraw 
$A853 ShowCursor 64K QuickDraw 
$A854 RESERVED - -
$A855 ShieldCursor 64K Toolbox Utilities 
$A856 ObscureCursor 64K QuickDraw 

$A857 to $A858 RESERVED - -
$A859 BitXOr 64K Toolbox Utilities 
$A85A BitNot 64K Toolbox Utilities 
$A858 BitOr 64K Toolbox Utilities 
$A85C BitShift 64K Toolbox Utilities 
$A85D BitTst 64K Toolbox Utilities 
$A85E BitSet 64K Toolbox Utilities 
$A85F BitCir 64K Toolbox Utilities 
$A860 RESERVED - -
$A861 Random 64K QuickDraw 
$A862 ForeColor 64K QuickDraw 
$A863 Back Color 64K Quick Draw 
$A864 ColorBit 64K QuickDraw 
$A865 GetPixel 64K QuickDraw 
$A866 StuffHex 64K QuickDraw 
$A867 LongMul 64K Toolbox Utilities 
$A868 FixMul 64K Toolbox Utilities 
$A869 Fix Ratio 64K Toolbox Utilities 
$A86A HiWord 64K Toolbox Utilities 
$A868 LoWord 64K Toolbox Utilities 
$A86C FixRound 64K Toolbox Utilities 
$A86D I nit Port 64K QuickDraw 
$A86E lnitGraf 64K QuickDraw 
$A86F Open Port 64K QuickDraw 
$A870 LocaiToGiobal 64K QuickDraw 
$A871 GlobaiTolocal 64K QuickDraw 
$A872 GrafDevice 64K QuickDraw 
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Table 3.004. Continued 

Trap Number Name ROM* Manager 
$A873 Set Port 64K QuickDraw 
$A874 GetPort 64K QuickDraw 
$A875 SetPortBits 64K Quick Draw 
$A876 PortSize 64K QuickDraw 
$A877 MovePortTo 64K Quick Draw 
$A878 SetOrig_in 64K QuickDraw 
$A879 SetCiiQ_ 64K QuickDraw 
$A87A GetCiiQ_ 64K QuickDraw 
$A87B ClipRect 64K QuickDraw 
$A87C Back Pat 64K QuickDraw 
$A87D CloseCPort 256K Color QuickDraw 
$A87D Close Port 64K QuickDraw 
$A87E AddPt 64K QuickDraw 
$A87F SubPt 64K QuickDraw 
$A880 SetPt 64K QuickDraw 
$A881 EquaiPt 64K QuickDraw 
$A882 StdText 64K QuickDraw 
$A883 DrawChar 64K QuickDraw 
$A884 DrawString 64K QuickDraw 
$A885 Draw Text 64K QuickDraw 
$A886 TextWidth 64K QuickDraw 
$A887 TextFont 64K QuickDraw 
$A888 TextFace 64K QuickDraw 
$A889 TextMode 64K QuickDraw 
$A88A TextSize 64K Quick Draw 
$A88B GetFontlnfo 64K QuickDraw 
$A88C StrinaWidth 64K QuickDraw 
$A88D CharWidth 64K QuickDraw 
$A88E Space Extra 64K Quick Draw 
$A88F RESERVED - -
$A890 Stdline 64K Quick Draw 
$A891 Line To 64K QuickDraw 
$A892 Line 64K QuickDraw 
$A893 Move To 64K QuickDraw 
$A894 Move 64K QuickDraw 
$A895 Shutdown Dispatch t 256K Shutdown Manager 
$A896 Hide Pen 64K QuickDraw 
$A897 Show Pen 64K QuickDraw 
$A898 GetPenState 64K Quick Draw 
$A899 SetPenState 64K QuickDraw 
$A89A GetPen 64K QuickDraw 
$A898 PenSize 64K QuickDraw 
$A89C Pen Mode 64K QuickDraw 
$A89D Pen Pat 64K QuickDraw 
$A89E PenNormal 64K Quick Draw 
$A89F RESERVED - -
$A8AO StdRect 64K QuickDraw 
$A8A1 FrameRect 64K QuickDraw 
$A8A2 PaintRect 64K QuickDraw 
$A8A3 EraseRect 64K QuickDraw 
$A8A4 lnvertRect 64K QuickDraw 
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Table 3.004. Continued 

Trap Number Name ROM* Manager 
$A8A5 FiiiRect 64K Quick Draw 
$A8A6 EquaiRect 64K Quick Draw 
$A8A7 SetRect 64K Quick Draw 
$A8A8 OffsetRect 64K Quick Draw 
$A8A9 lnsetRect 64K Quick Draw 
$A8AA SectRect 64K QuickDraw 
$A8AB UnionRect 64K Quick Draw 
$A8AC Pt2Rect 64K Quick Draw 
$A8AD PtlnRect 64K Quick Draw 
$A8AE EmptyRect 64K QuickDraw 
$A8AF StdRRect 64K QuickDraw 
$A8BO FrameRoundRect 64K Quick Draw 
$A881 PaintRoundRect 64K Quick Draw 
$A882 EraseRoundRect 64K QuickDraw 
$A883 lnvertRoundRect 64K Quick Draw 
$A884 FiiiRoundRect 64K Quick Draw 
$A885 ScriptUtil 256K Script Manager 
$A886 StdOval 64K QuickDraw 
$A887 FrameOval 64K QuickDraw 
$A888 PaintOval 64K QuickDraw 
$A889 EraseOval 64K QuickDraw 
$ABBA lnvertOval 64K QuickDraw 
$A8BB Fill Oval 64K QuickDraw 
$A8BC SlopeFromAngle 64K Toolbox Utilities 
$A8BD StdArc 64K QuickDraw 
$A8BE FrameArc 64K QuickDraw 
$A8BF PaintArc 64K QuickDraw 
$A8CO Erase Arc 64K QuickDraw 
$A8C1 lnvertArc 64K QuickDraw 
$A8C2 FiiiArc 64K QuickDraw 
$A8C3 PtToAngle 64K QuickDraw 
$A8C4 AngleFromSiope 64K Toolbox Utilities 
$A8C5 StdPoly 64K QuickDraw 
$A8C6 Frame Poly 64K Quick Draw 
$A8C7 PaintPolv 64K Quick Draw 
$A8C8 Erase Poly 64K QuickDraw 
$A8C9 lnvertPoly 64K Quick Draw 
$A8CA Fill Poly 64K Quick Draw 
$A8CB Open Poly 64K QuickDraw 
$A8CC Close Poly 64K Quick Draw 
$A8CD Kill Poly 64K QuickDraw 
$A8CE Offset Poly 64K QuickDraw 
$A8CF PackBits 64K Toolbox Utilities 
$A8DO Unpack Bits 64K Toolbox Utilities 
$A8D1 StdRgn 64K QuickDraw 
$A8D2 FrameRgn 64K QuickDraw 
$A8D3 PaintRgn 64K QuickDraw 
$A8D4 EraseRgn 64K QuickDraw 
$A8D5 lnvertRgn 64K QuickDraw 
$A8D6 FiiiRgn 64K QuickDraw 
$A8D7 RESERVED - -
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Table 3.004. Continued 

Trap Number Name ROM* Manager 
$A8D8 NewRgn 64K QuickDraw 
$A8D9 DisposRgn 64K QuickDraw 
$A8DA OpenRgn 64K QuickDraw 
$A8DB CloseRgn 64K QuickDraw 
$A8DC CopyRgn 64K QuickDraw 
$A8DD SetEmptyRgn 64K QuickDraw 
$A8DE SetRectRgn 64K QuickDraw 
$A8DF RectRgn 64K QuickDraw 
$A8EO OffsetRgn 64K QuickDraw 
$A8E1 lnsetRgn 64K QuickDraw 
$A8E2 EmptyRgn 64K QuickDraw 
$A8E3 EquaiRgn 64K QuickDraw 
$A8E4 SectRgn 64K QuickDraw 
$A8E5 UnionRgn 64K QuickDraw 
$A8E6 DiffRgn 64K QuickDraw 
$A8E7 XorRgn 64K QuickDraw 
$A8E8 PtlnRgn 64K QuickDraw 
$A8E9 RectlnRgn 64K QuickDraw 
$A8EA SetStdProcs 64K QuickDraw 
$A8EB StdBits 64K QuickDraw 
$A8EC CopyBits 64K QuickDraw 
$A8ED StdTxMeas 64K Quick Draw 
$A8EE StdGetPic 64K QuickDraw 
$A8EF ScroiiRect 64K QuickDraw 
$A8FO StdPutPic 64K Quick Draw 
$A8F1 StdComment 64K QuickDraw 
$A8F2 PicComment 64K QuickDraw 
$A8F3 Open Picture 64K QuickDraw 
$A8F4 Close Picture 64K QuickDraw 
$A8F5 Kill Picture 64K QuickDraw 
$A8F6 DrawPicture 64K QuickDraw 
$A8F7 RESERVED 64K QuickDraw 
$A8F8 ScalePt 64K QuickDraw 
$A8F9 MapPt 64K QuickDraw 
$A8FA MapRect 64K QuickDraw 
$A8FB MapRgn 64K QuickDraw 
$A8FC Map Poly 64K QuickDraw 
$A8FD PrGiue 256K Printing Manager 
$A8FE lnitFonts 64K Font Manager 
$A8FF GetFontName 64K Font Manager 
$A900 GetFNum 64K Font Manager 
$A901 FMSwapFont 64K Font Manager 
$A902 Real Font 64K Font Manager 
$A903 SetFontlock 64K Font Manager 
$A904 DrawGrowlcon 64K Window Manager 
$A905 DragGrayRgn 64K Window Manager 
$A906 NewString 64K Toolbox Utilities 
$A907 SetString 64K Toolbox Utilities 
$A908 ShowHide 64K Window Manager 
$A909 Calc Vis 64K Window Manager 
$A90A CalcVBehind 64K Window Manager 
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Table 3.004. Continued 

Trap Number Name ROM* Manager 
$A908 ClipAbove 64K Window Manager 
$A90C PaintOne 64K Window Manager 
$A90D PaintBehind 64K Window Manager 
$A90E SaveOid 64K Window Manager 
$A90F DrawNew 64K Window Manager 
$A910 GetWMgrPort 64K Window Manager 
$A911 Check Update 64K Window Manager 
$A912 lnitWindows 64K Window Manager 
$A913 NewWindow 64K Window Manager 
$A914 DisposWindow 64K Window Manager 
$A915 ShowWindow 64K Window Manager 
$A916 HideWindow 64K Window Manager 
$A917 GetWRefCon 64K Window Manager 
$A918 SetWRefCon 64K Window Manager 
$A919 GetWTitle 64K Window Manager 
$A91A SetWTitle 64K Window Manager 
$A91B MoveWindow 64K Window Manager 
$A91C HiliteWindow 64K Window Manager 
$A91D Size Window 64K Window Manager 
$A91E TrackGoAway 64K Window Manager 
$A91F SelectWindow 64K Window Manager 
$A920 BringToFront 64K Window Manager 
$A921 Send Behind 64K Window Manager 
$A922 Begin Update 64K Window Manager 
$A923 End Update 64K Window Manager 
$A924 FrontWindow 64K Window Manager 
$A925 DragWindow 64K Window Manager 
$A926 DragTheRgn 64K Window Manager 
$A927 lnvaiRgn 64K Window Manager 
$A928 lnvaiRect 64K Window Manager 
$A929 ValidRgn 64K Window Manager 
$A92A ValidRect 64K Window Manager 
$A92B GrowWindow 64K Window Manager 
$A92C FindWindow 64K Window Manager 
$A92D Close Window 64K Window Manager 
$A92E SetWindowPic 64K Window Manager 
$A92F GetWindowPic 64K Window Manager 
$A930 lnitMenus 64K Menu Manager 
$A931 New Menu 64K Menu Manager 
$A932 DisposMenu 64K Menu Manager 
$A933 Append Menu 64K Menu Manager 
$A934 ClearMenuBar 64K Menu Manager 
$A935 lnsertMenu 64K Menu Manager 
$A936 Delete Menu 64K Menu Manager 
$A937 DrawMenuBar 64K Menu Manager 
$A938 HiliteMenu 64K Menu Manager 
$A939 Enable Item 64K Menu Manager 
$A93A Disable Item 64K Menu Manager 
$A93B GetMenuBar 64K Menu Manager 
$A93C SetMenuBar 64K Menu Mana_ger 
$A93D Menu Select 64K Menu Manager 
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Table 3.004. Continued 

Trao Number Name ROM* Manager 
$A93E MenuKev 64K Menu Manager 
$A93F Getltemlcon 64K Menu Manager 
$A940 Setltemlcon 64K Menu Manager 
$A941 GetltemStyle 64K Menu Manager 
$A942 SetltemStyle 64K Menu Manager 
$A943 GetltemMark 64K Menu Manager 
$A944 SetltemMark 64K Menu Manager 
$A945 Checkltem 64K Menu Manager 
$A946 Getltem 64K Menu Man~ger 
$A947 Set Item 64K Menu Manager 
$A948 CalcMenuSize 64K Menu Manager 
$A949 GetMHandle 64K Menu Manager 
$A94A SetMenuFiash 64K Menu Manager 
$A948 Plotlcon 64K Toolbox Utilities 
$A94C Flash Menu Bar 64K Menu Manager 
$A94D AddResMenu 64K Menu Manager 
$A94E PinRect 64K Window Manager 
$A94F DeltaPoint 64K Toolbox Utilities 
$A950 CountMitems 64K Menu Manager 
$A951 lnsertResMenu 64K Menu Manager 
$A952 DeiMenultem 128K Menu Manager 
$A953 UpdtControl 128K Control Manager 
$A954 NewControl 64K Control Manager 
$A955 DisposControl 64K Control Manager 
$A956 Kill Controls 64K Control Manager 
$A957 ShowControl 64K Control Manager 
$A958 HideControl 64K Control Manager 
$A959 MoveControl 64K Control Manager 
$A95A GetCRefCon 64K Control Manager 
$A958 SetCRefCon 64K Control Manager 
$A95C SizeControl 64K Control Manager 
$A95D HiliteControl 64K Control Manager 
$A95E GetCTitle 64K Control Manager 
$A95F SetCTitle 64K Control Manager 
$A960 GetCtiValue 64K Control Manager 
$A961 GetCtiMin 64K Control Manager 
$A962 GetCtiMax 64K Control Manager 
$A963 SetCtiValue 64K Control Manager 
$A964 SetCtiMin 64K Control Manager 
$A965 SetCtiMax 64K Control Manager 
$A966 T estControl 64K Control Manager 
$A967 DragControl 64K Control Manager 
$A968 TrackControl 64K Control Manager 
$A969 DrawControls 64K Control Manager 
$A96A GetCtiAction 64K Control Manager 
$A968 SetCtiAction 64K Control Manager 
$A96C FindControl 64K Control Manager 
$A96D Draw1 Control 128K Control Manager 
$A96E Dequeue 64K OS Utilities 
$A96F Enqueue 64K OS Utilities 
$A970 GetNextEvent 64K Toolbox Event Manager 
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Table 3.004. Continued 

Trap Number Name ROM* Manager 
$A971 EventAvail 64K Toolbox Event Manager 
$A972 GetMouse 64K Toolbox Event Manager 
$A973 Still Down 64K Toolbox Event Manager 
$A974 Button 64K Toolbox Event Manager 
$A975 TickCount 64K OS Event Manager 
$A976 GetKeys 64K Toolbox Event Manager 
$A977 WaitMouseUp 64K Toolbox Event Manager 
$A978 UpdtDialog 128K Dialog Manager 
$A979 Could Dialog 64K Dialog Mana_ger 
$A97A Free Dialog 64K Dialog Manager 
$A978 lnitDialogs 64K Dialog Manager 
$A97C GetNewDialog 64K Dialog Manager 
$A97D NewDialog 64K Dialog Manager 
$A97E SeiiText 64K Dialog Manager 
$A97F Is Dialog Event 64K Dialog Manager 
$A980 DialogSelect 64K Dialog Manager 
$A981 DrawDialog 64K Dialog Manager 
$A982 Close Dialog 64K Dialog Manager 
$A983 DisposDialog 64K Dialog Manager 
$A984 FindDitem 128K Dialog Manager 
$A985 Alert 64K Dialog Manager 
$A986 StopAiert 64K Dialog Manager 
$A987 NoteAiert 64K Dialog Manager 
$A988 CautionAiert 64K Dialog Manager 
$A989 CouldAiert 64K Dialog Manager 
$A98A FreeAiert 64K Dialog Manager 
$A988 ParamText 64K Dialog Manager 
$A98C ErrorSound 64K Dialog Manager 
$A98D GetDitem 64K Dialog Manager 
$A98E SetDitem 64K Dialog Manager 
$A98F SetiText 64K Dialog Manager 
$A990 GetiText 64K Dialog Manager 
$A991 Modal Dialog_ 64K Dialog Manager 
$A992 Detach Resource 64K Resource Manager 
$A993 SetResPurge 64K Resource Manager 
$A994 CurResFile 64K Resource Manager 
$A995 lnitResources 64K Resource Manager 
$A996 RsrcZonelnit 64K Resource Manager 
$A997 Open Res File 64K Resource Manager 
$A998 Use Res File 64K Resource Manager 
$A999 Update Res File 64K Resource Manager 
$A99A CloseResFile 64K Resource Manager 
$A998 SetResload 64K Resource Manager 
$A99C CountResources 64K Resource Manager 
$A99D GetlndResource 64K Resource Manager 
$A99E Count Types 64K Resource Manager 
$A99F GetlndType 64K Resource Manager 
$A9AO GetResource 64K Resource Manager 
$A9A1 GetNamedResource 64K Resource Manager 
$A9A2 Load Resource 64K Resource Manager 
$A9A3 Release Resource 64K Resource Manager 
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Table 3.004. Continued 

Trap Number Name ROM* Manager 
$A9A4 HomeResFile 64K Resource Manager 
$A9A5 Size Resource 64K Resource Manager 
$A9A6 GetResAttrs 64K Resource Manager 
$A9A7 SetResAttrs 64K Resource Manager 
$A9A8 GetReslnfo 64K Resource Manager 
$A9A9 SetReslnfo 64K Resource Manager 
$A9AA Changed Resource 64K Resource Manager 
$A9AB Add Resource 64K Resource Manager 
$A9AC Add Reference 64K Resource Manager 
$A9AD RmveResource 64K Resource Manager 
$A9AE RmveReference 64K Resource Manager 
$A9AF Res Error 64K Resource Manager 
$A980 WriteResource 64K Resource Manager 
$A9B1 CreateResFile 64K Resource Manager 
$A982 System Event 64K Desk Manager 
$A983 SystemCiick 64K Desk Manager 
$A984 System Task 64K Desk Manager 
$A985 System Menu 64K Desk Manager 
$A986 OpenDeskAcc 64K Desk Manager 
$A987 CloseDeskAcc 64K Desk Manager 
$A988 GetPattern 64K Toolbox Utilities 
$A989 GetCursor 64K Toolbox Utilities 
$A9BA GetString 64K Toolbox Utilities 
$A9BB Getlcon 64K Toolbox Utilities 
$A9BC Get Picture 64K Toolbox Utilities 
$A9BD GetNewWindow 64K Window Manager 
$A9BE GetNewControl 64K Control Manager 
$A9BF GetMenu 64K Menu Manager 
$A9CO GetNewMBar 64K Menu Manager 
$A9C1 UniqueiD 64K Resource Manager 
$A9C2 System Edit 64K Desk Manager 
$A9C3 Key Trans 256K Toolbox Event Manager 
$A9C4 OpenRFPerm 128K Resource Manag_er 
$A9C5 RsrcMapEntrv 128K Resource Manager 
$A9C6 Secs2Date 64K OS Utilities 
$A9C7 Date2Secs 64K OS Utilities 
$A9C8 SvsBeep 64K OS Utilities 
$A9C9 SvsError 64K System Error Handler 
$A9CA Put Icon 64K Toolbox Utilities 
$A9CB TEGetText 64K TextEdit 
$A9CC TEl nit 64K TextEdit 
$A9CD TEDispose 64K TextEdit 
$A9CE TextBox 64K TextEdit 
$A9CF TESetText 64K TextEdit 
$A9DO TECaiText 64K TextEdit 
$A9D1 TESetSelect 64K TextEdit 
$A9D2 TENew 64K TextEdit 
$A9D3 TEUQdate 64K Text Edit 
$A9D4 TECiick 64K TextEdit 
$A9D5 TECopy 64K TextEdit 
$A9D6 TECut 64K Text Edit 
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Table 3.004. Continued 

Trap Number Name ROM* Manaaer 
$A9D7 TEDelete 64K TextEdit 
$A9D8 TEActivate 64K TextEdit 
$A9D9 TEDeactivate 64K TextEdit 
$A9DA TEidle 64K TextEdit 
$A9DB TEPaste 64K TextEdit 
$A9DC TEKey 64K Text Edit 
$A9DD TEScroll 64K Text Edit 
$A9DE TEinsert 64K TextEdit 
$A9DF TESetJust 64K Text Edit 
$A9EO Munger 64K Toolbox Utilities 
$A9E1 HandToHand 64K OS Utilities 
$A9E2 PtrToXHand 64K OS Utilities 
$A9E3 PtrToHand 64K OS Utilities 
$A9E4 HandAndHand 64K OS Utilities 
$A9E5 lnitPack 64K Package Manaaer 
$A9E6 lnitAIIPacks 64K Package Manaaer 
$A9E7 PackO 64K Package Manaaer 
$A9E8 Pack1 64K Package Manaaer 
$A9E9 Pack21 Diskin it) 64K Package Manaaer 
$A9EA Pack3 StdFile) 64K Package Manaaer 
$A9EB Pack4 Floating Point) 64K Package Manaaer 
$A9EC PackS Transcendental Functions) 64K Package Manager 
$A9ED Pack6 lntUtils) 64K Package Manager 
$A9EE Pack? Binarv-Decimal Conversion) 64K Package Manaaer 
$A9EF PtrAndHand 64K OS Utilities 
$A9FO LoadSeg 64K Segment Loader 
$A9F1 UnloadSeg 64K Segment Loader 
$A9F2 Launch 64K Segment Loader 
$A9F3 Chain 64K Segment Loader 
$A9F4 ExitToShell 64K Segment Loader 
$A9F5 GetAooParms 64K Segment Loader 
$A9F6 GetResFileAttrs 64K Resource Manager 
$A9F7 SetResFileAttrs 64K Resource Manaaer 
$A9F8 RESERVED - -
$A9F9 Info Scrap 64K Scrap Manaaer 
$A9FA UnloadScrao 64K Scrap Manager 
$A9FB LoadScrao 64K Scrap Manager 
$A9FC ZeroScrao 64K Scrap Manager 
$A9FD GetScrao 64K Scrap Manager 
$A9FE PutScrao 64K Scrap Manager 
$A9FF Debugger 64K OS Utilities 
$AAOO OpenCPort 256K Color QuickDraw 
$AA01 lnitCPort 256K Color QuickDraw 
$AA02 RESERVED - -
$AA03 NewPixMao 256K Color QuickDraw 
$AA04 DisoosPixMap 256K Color QuickDraw 
$AA05 CoovPixMap 256K Color QuickDraw 
$AA06 SetPortPix 256K Color QuickDraw 
$AA07 NewPixPat 256K Color QuickDraw 
$AA08 DisoosPixPat 256K Color QuickDraw 
$AA09 CopyPixPat 256K Color QuickDraw 
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Table 3.004. Continued 

Trap Number Name ROM* Manaaer 
$AAOA PenPixPat 256K Color QuickDraw 
$AAOB BackPixPat 256K Color QuickDraw 
$AAOC GetPixPat 256K Color QuickDraw 
$AAOD MakeRGBPat 256K Color QuickDraw 
$AAOE FiiiCRect 256K Color QuickDraw 
$AAOF Fill COval 256K Color QuickDraw 
$AA10 FiiiCRoundRect 256K Color QuickDraw 
$AA11 FiiiCArc 256K Color QuickDraw 
$AA12 FiiiCRgn 256K Color QuickDraw 
$AA13 FiiiCPoly 256K Color QuickDraw 
$AA14 RGBForeColor 256K Color QuickDraw 
$AA15 RGBBackColor 256K Color QuickDraw 
$AA16 SetCPixel 256K Color QuickDraw 
$AA17 GetCPixel 256K Color QuickDraw 
$AA18 GetCTable 256K Color QuickDraw 
$AA19 GetForeColor 256K Color QuickDraw 
$AA1A GetBackColor 256K Color QuickDraw 
$AA1B GetCCursor 256K Color QuickDraw 
$AA1C SetCCursor 256K Color QuickDraw 
$AA1D AllocCursor 256K Color QuickDraw 
$AA1E GetCicon 256K Color QuickDraw 
$AA1F PlotCicon 256K Color QuickDraw 
$AA20 RESERVED - -
$AA21 OpColor 256K Color QuickDraw 
$AA22 HiliteColor 256K Color QuickDraw 
$AA23 CharExtra 256K Color QuickDraw 
$AA24 DisposCTable 256K Color QuickDraw 
$AA25 DisposCicon 256K Color QuickDraw 
$AA26 DisposCCursor 256K Color QuickDraw 
$AA27 GetMaxDevice 256K Graphics Devices 
$AA28 GetCTSeed 256K Color Manager 
$AA29 GetDevicelist 256K Graphics Devices 
$AA2A GetMainDevice 256K Graphics Devices 
$AA2B GetNextDevice 256K Graphics Devices 
$AA2C TestDeviceAttribute 256K Graphics Devices 
$AA2D SetDeviceAttribute 256K Graphics Devices 
$AA2E lnitGDevice 256K Graphics Devices 
$AA2F NewGDevice 256K Graphics Devices 
$AA30 DisposGDevice 256K Graphics Devices 
$AA31 SetGDevice 256K Graphics Devices 
$AA32 GetGDevice 256K Graphics Devices 
$AA33 Color21ndex 256K Color Manager 
$AA34 lndex2Color 256K Color Manager 
$AA35 lnvertColor 256K Color Manager 
$AA36 ReaiColor 256K Color Manager 
$AA37 GetSub Table 256K Color Manager 
$AA38 RESERVED - -
$AA39 Make IT able 256K Color Manager 
$AA3A Add Search 256K Color Manager 
$AA3B AddComp 256K Color Manager 
$AA3C SetCiientiD 256K Color Manager 
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Table 3.004. Continued 

Trao Number Name ROM* Manager 
$AA3D ProtectEntrv 256K Color Manager 
$AA3E ReserveEntrv 256K Color Manager 
$AA3F Set Entries 256K Color Manaoer 
$AA40 QDError 256K Color Manaoer 
$AA41 SetWinColor 256K Window Manager color 
$AA42 GetAuxWin 256K Window Manager color 
$AA43 SetCtiColor 256K Control Manager (color) 
$AA44 GetAuxCtl 256K Control Manager (color) 
$AA45 NewCWindow 256K Window Manager color 
$AA46 GetNewCWindow 256K Window Manager color, 
$AA47 SetDeskCPat 256K Window Manager color 
$AA48 GetCWMorPort 256K Window Manager color 
$AA49 Save Entries 256K Color Manager 
$AA4A Restore Entries 256K Color Manaoer 
$AA4B NewCDialoo 256K Dialoa Manager (color 
$AA4C Del Search 256K Color Manager 
$AA4D DelCamp 256K Color Manager 
$AA4E SetStdCProcs 256K Color QuickDraw 
$AA4F CalcCMask 256K Color QuickDraw 
$AA50 SeedCFill 256K Color QuickDraw 

$AA51 to $AA5F RESERVED - -
$AA60 DeiMCEntries 256K Menu Manager color 
$AA61 GetMCinfo 256K Menu Manager colon 
$AA62 SetMCinfo 256K Menu Manager colon 
$AA63 DisoMCinfo 256K Menu Manager color 
$AA64 GetMCEntrv 256K Menu Manager color 
$AA65 SetMCEntries 256K Menu Manager color 
$AA66 MenuChoice 256K Menu Manager 

$AA67 to $M8F RESERVED - -
$AA90 lnitPalettes 256K Palette Manager 
$AA91 NewPalette 256K Palette Manager 
$AA92 GetNewPalette 256K Palette Manager 
$AA93 DisposPalette 256K Palette Manager 
$AA94 Activate Palette 256K Palette Manager 
$AA95 Set Palette 256K Palette Manager 
$AA96 GetPalette 256K Palette Manager 
$AA97 PmForeColor 256K Palette Manager 
$AA98 PmBackColor 256K Palette Manager 
$AA99 AnimateEntrv 256K Palette Manager 
$AA9A AnimatePalette 256K Palette Manager 
$AA9B GetEntrvColor 256K Palette Manager 
$AA9C SetEntrvColor 256K Palette Manager 
$AA9D GetEntrvUsage 256K Palette Manager 
$AA9E SetEntrvUsaae 256K Palette Manager 
$AA9F CTab2Palette 256K Palette Manager 
$AAAO Palette2CTab 256K Palette Manager 

$AAA 1 to $ABF7 RESERVED - -
$ABF8 StdOocodeProc 256K Color Manager 

$ABF9 to $ABFE RESERVED - -
$ABFF DebugStr 64K OS Utilities 

$ACOO to $AFFF RESERVED - -
(contmued) 
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Table 3.004. Continued 

Notes: 

Source: 

See Also: 

•* First ROM that includes trap. 
•** For internal use only; not used by applications. 
•*** Dispatched based upon additional information· 

0 FSControl 
1 PBOpenWD 
2 PBCioseWD 
5 PBCatMove 
6 PBDirCreate 
7 PBGetWDinfo 
8 PBGetFCBinfo 
9 PBGetCatlnfo 
10 PBSetCatlnfo 
11 PBSetVollnfo 
16 PBLockRng 
17 PBUnlockRng 

$30 GetVoiParms 
$31 Getloalnlnfo 
$32 GetDirAccess 
$33 SetDirAccess 
$34 MapiD 
$35 MapName 
$36 Copy File 
$37 Move Rename 
$38 OoenDenv 
$39 OoenRFDeny 

•**** Dispatched based upon additional mformat1on· 
0 TEStviPaste 
1 TESetStyle 
2 TEReplaceStyle 
3 TEGetStvle 
4 GetStviHandle 
5 SetStvl Handle 
6 GetStviScrap 
7 TEStvllnsert 
8 TEGetPoint 
9 TEGetHeight 

•t Dispatched based upon additional1nformat1on· 
1 ShutDwnPower 
2 ShutDwnStart 
3 ShutDwnlnstall 
4 ShutDwnRemove 

Inside Macintosh, pages 111-215 to 111-226, V-603 to V-605, X-Ref-63 to X-Ref-72 

3.008. Interface Toolbox Managers 
3.156. Operating System Calls 
And other tables for various Toolbox and OS routines 
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3.005 System Traps by Manager 

Trap Number Name ROM* Manager 
$A07C AD BOp 256K Apple DeskTop Bus 
$A07B ADBRelnit 256K Apple DeskTop Bus 
$A077 CountADBs 256K Apple DeskTop Bus 
$A079 GetADBinfo 256K Apple DeskTop Bus 
$A078 GetlndADB 256K Apple DeskTop Bus 
$A07A SetADBinfo 256K Apple DeskTop Bus 
$A809 GetCVariant 256K Color Controls 
$AA3B AddComp 256K Color Manager 
$AA3A Add Search 256K Color Manager 
$AA33 Color21ndex 256K Color Manager 
$AA4D DelCamp 256K Color Manager 
$AA4C Del Search 256K Color Manager 
$AA28 GetCTSeed 256K Color Manager 
$AA37 GetSubTable 256K Color Manager 
$AA34 lndex2Color 256K Color Manager 
$AA35 lnvertColor 256K Color Manager 
$AA39 Make IT able 256K Color Manager 
$AA3D ProtectEntrv 256K Color Manager 
$AA40 QDError 256K Color Manager 
$AA36 Real Color 256K Color Manager 
$AA3E Reserve Entry 256K Color Manager 
$AA4A Restore Entries 256K Color Manager 
$AA49 Save Entries 256K Color Manager 
$AA3C SetCiientiD 256K Color Manager 
$AA3F SetEntries 256K Color Manager 
$ABF8 StdOpcodeProc 256K Color Manager 
$AA1D AllocCursor 256K Color QuickDraw 
$AAOB BackPixPat 256K Color QuickDraw 
$AA4F CalcCMask 256K Color QuickDraw 
$AA23 CharExtra 256K Color QuickDraw 
$A87D CloseCPort 256K Color QuickDraw 
$AA05 CopyPixMap 256K Color QuickDraw 
$AA09 CopyPixPat 256K Color QuickDraw 
$AA26 DisposCCursor 256K Color QuickDraw 
$AA25 DisposCicon 256K Color QuickDraw 
$AA24 DisposCTable 256K Color QuickDraw 
$AA04 DisposPixMap 256K Color QuickDraw 
$AA08 DisposPixPat 256K Color QuickDraw 
$AA11 Fill CAre 256K Color QuickDraw 
$AAOF Fill COval 256K Color QuickDraw 
$AA13 FiiiCPoly 256K Color QuickDraw 
$AAOE FiiiCRect 256K Color QuickDraw 
$AA12 FiiiCRgn 256K Color QuickDraw 
$AA10 FiiiCRoundRect 256K Color QuickDraw 
$AA1A GetBackColor 256K Color QuickDraw 
$AA1B GetCCursor 256K Color QuickDraw 
$AA1E GetCicon 256K Color QuickDraw 
$AA17 GetCPixel 256K Color QuickDraw 
$AA18 GetCTable 256K Color QuickDraw 
$AA19 GetForeColor 256K Color QuickDraw 
$AAOC GetPixPat 256K Color QuickDraw 
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Table 3. 005. Continued 

Trap Number Name ROM* Manaaer 
$AA22 HiliteColor 256K Color QuickDraw 
$AA01 lnitCPort 256K Color QuickDraw 
$AAOD MakeRGBPat 256K Color QuickDraw 
$AA03 NewPixMap 256K Color QuickDraw 
$AA07 NewPixPat 256K Color QuickDraw 
$AA21 OpColor 256K Color QuickDraw 
$AAOO OpenCPort 256K Color QuickDraw 
$AAOA PenPixPat 256K Color QuickDraw 
$AA1F PlotCicon 256K Color QuickDraw 
$AA15 RGBBackColor 256K Color QuickDraw 
$AA14 RGBForeColor 256K Color QuickDraw 
$AA50 SeedCFill 256K Color QuickDraw 
$AA1C SetCCursor 256K Color QuickDraw 
$AA16 SetCPixel 256K Color QuickDraw 
$AA06 SetPortPix 256K Color QuickDraw 
$AA4E SetStdC Procs 256K Color QuickDraw 
$A955 DisposeControl 64K Control Manager 
$A967 DragControl 64K Control Manager 
$A96D Draw1 Control 128K Control Manager 
$A969 DrawControls 64K Control Manager 
$A96C FindControl 64K Control Manager 
$AA44 GetAuxCtl 256K Control Manager 
$A95A GetCRefCon 64K Control Manaoer 
$A95E GetCTitle 64K Control Manager 
$A96A GetCtiAction 64K Control Manaoer 
$A962 GetCtiMax 64K Control Manager 
$A961 GetCtiMin 64K Control Manager 
$A960 GetCtiValue 64K Control Manager 
$A9BE GetNewControl 64K Control Manager 
$A958 HideControl 64K Control Manager 
$A95D HiliteControl 64K Control Manager 
$A956 KiiiControls 64K Control Manager 
$A959 MoveControl 64K Control Manager 
$A954 NewControl 64K Control Manager 
$A95B SetCRefCon 64K Control Manager 
$A95F SetCTitle 64K Control Manager 
$A96B SetCtiAction 64K Control Manager 
$AA43 SetCtiColor 256K Control Manager 
$A965 SetCtiMax 64K Control Manager 
$A964 SetCtiMin 64K Control Manager 
$A963 SetCtiValue 64K Control Manager 
$A957 ShowControl 64K Control Manager 
$A95C SizeControl 64K Control Manager 
$A966 TestControl 64K Control Manager 
$A968 Track Control 64K Control Manager 
$A953 UpdtControl 128K Control Manager 
$A987 CloseDeskAcc 64K Desk Manager 
$A986 OpenDeskAcc 64K Desk Manager 
$A983 SvstemCiick 64K Desk Manager 
$A9C2 System Edit 64K Desk Manager 
$A982 System Event 64K Desk Manager 

(contmued) 



162 The Programmer's Apple Mac Sourcebook 

Table 3.005. Continued 

Trap Number Name ROM* Manager 
$A985 System Menu 64K Desk Manager 
$A984 SvstemTask 64K Desk Manager 
$A04E AddDrive ** 64K Device Manager 
$A004 Control 64K Device Manager 
$A006 KiiiiO 64K Device Manager 
$A04F RDrvrlnstall ** 64K Device Manager 
$A075 Slntlnstall 256K Device Manager 
$A076 SlntRemove 256K Device Manager 
$A005 Status 64K Device Manager 
$A985 Alert 64K Dialog Manager 
$A988 CautionAiert 64K Dialog Manager 
$A982 Close Dialog 64K Dialog Manager 
$A989 CouldAiert 64K Dialog Manager 
$A979 Could Dialog 64K Dialog Manager 
$A980 DialogSelect 64K Dialog Manager 
$A983 DisposDialog 64K Dialog Manager 
$A981 DrawDialog 64K Dialog Manager 
$A98C ErrorSound 64K Dialog Manager 
$A984 FindDitem 128K Dialog Manager 
$A98A FreeAiert 64K Dialog Manager 
$A97A FreeDialog 64K Dialog Manager 
$A98D GetDitem 64K Dialog Manager 
$A990 GetiText 64K Dialog Manager 
$A97C GetNewDialog 64K Dialog Manager 
$A827 HideD Item 128K Dialog Manager 
$A97B lnitDialogs 64K Dialog Manager 
$A97F Is Dialog Event 64K Dialog Manager 
$A991 Modal Dialog 64K Dialog Manager 
$AA4B NewCDialog 256K Dialog Manager 
$A97D NewDialog 64K Dialog Manager 
$A987 NoteAiert 64K Dialog Manager 
$A98B ParamText 64K Dialog Manager 
$A97E Sell Text 64K Dialog Manager 
$A98E SetDitem 64K Dialog Manager 
$A98F Set IT ext 64K Dialog Manager 
$A828 ShowDitem 128K Dialog Manager 
$A986 StopAiert 64K Dialog Manager 
$A978 UpdtDialog 128K Dialog Manager 
$A010 Allocate 64K File Manager 
$A20F AllocContig 128K File Manager 
$A008 Create 64K File Manager 
$A009 Delete 64K File Manager 
$A017 Eiect 64K File Manager 
$A045 Flush File 64K File Manager 
$A013 Flush Vol 64K File Manager 
$A011 GetEOF 64K File Manager 
$AOOC Get File Info 64K File Manager 
$A018 GetFPos 64K File Manager 
$A014 GetVol 64K File Manager 
$A007 GetVollnfo 64K File Manager 
$A208 HCreate 128K File Manager 
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Table 3.005. Continued 

Tra_Q Number Name ROM* Manager 
$A209 HDelete 128K File Manager 
$A260 HFSDispatch *** 128K File Manager 
$A20B HGetFilelnfo 128K File Manager 
$A214 HGetVol 128K File Manager 
$A207 HGetWDinfo 128K File Manager 
$A200 HOpen 128K File Manager 
$A20A HOpenRF 128K File Manager 
$A20C HRename 128K File Manager 
$A242 HRstFLock 128K File Manager 
$A20E HSetFilelnfo 128K File Manager 
$A241 HSetFLock 128K File Manager 
$A215 HSetVol 128K File Manager 
$A06C lnitFS 128K File Manager 
$A016 lnitQueue 64K File Manager 
$AOOF MountVol 64K File Manager 
$A035 Offline 64K File Manager 
$AOOO Open 64K File Manager 
$AOOA OpenRF 64K File Manager 
$A001 PBCiose 64K File Manager 
$A002 Read 64K File Manager 
$AOOB Rename 64K File Manager 
$A042 RstFillock 64K File Manager 
$A012 SetEOF 64K File Manager 
$AOOD SetFilelnfo 64K File Manager 
$A041 SetFillock 64K File Manager 
$A043 SetFiiType 64K File Manager 
$A044 SetFPos 64K File Manager 
$A015 SetVol 64K File Manager 
$AOOE UnmountVol 64K File Manager 
$A003 Write 64K File Manager 
$A901 FMSwapFont 64K Font Manager 
$A835 FontMetrics 128K Font Manager 
$A900 GetFNum 64K Font Manager 
$A8FF GetFontName 64K Font Manager 
$A8FE lnitFonts 64K Font Manager 
$A902 Real Font 64K Font Manager 
$A903 SetFontlock 64K Font Manager 
$A814 SetF ractEnable 256K Font Manager 
$A834 SetFScaleDisable 128K Font Manager 
$AA30 DisposGDevice 256K Graphics Devices 
$AA29 GetDevicelist 256K Graphics Devices 
$AA32 GetGDevice 256K Graphics Devices 
$AA2A GetMainDevice 256K Graphics Devices 
$AA27 GetMaxDevice 256K Graphics Devices 
$AA2B GetNextDevice 256K Graphics Devices 
$AA2E lnitGDevice 256K Graphics Devices 
$AA2F NewGDevice 256K Graphics Devices 
$AA2D SetDeviceAttribute 256K Graphics Devices 
$AA31 SetGDevice 256K Graphics Devices 
$AA2C TestDeviceAttribute 256K Graphics Devices 
$A02E BlockMove 64K Memory Manager 
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Table 3.005. Continued 

Trap Number Name ROM~ Manager 
$A04C CompactMem 64K Memory Manager 
$A023 DisposHandle 64K Memory Manager 
$A01F DisposPtr 64K Memory Manager 
$A02B EmptyHandle 64K Memory Manager 
$A01C FreeMem 64K Memory Manager 
$A025 GetHandleSize 64K Memory Manager 
$A021 GetPtrSize 64K Memory Manager 
$A11A GetZone 64K Memory Manager 
$A126 HandleZone 64K Memory Manager 
$A068 HCirRBit 128K Memory Manager 
$A069 HGetState 128K Memory Manager 
$A029 Hlock 64K Memory Manager 
$A04A HNoPurge 64K Memory Manager 
$A049 HPurge 64K Memory Manager 
$A067 HSetRBit 128K Memory Manager 
$A06A HSetState 128K Memory Manager 
$A02A HUnlock 64K Memory Manager 
$A02C lnitAppiZone 64K Memory Manager 
$A019 lnitZone 64K Memory Manager 
$A063 MaxAppiZone 128K Memory Manager 
$A061 Max Block 128K Memory Manager 
$A11D MaxMem 64K Memory Manager 
$A036 More Masters 64K Memory Manager 
$A064 MoveHHi 128K Memory Manager 
$A166 NewEmptyHandle 128K Memory Manager 
$A122 NewHandle 64K Memory Manager 
$A11E NewPtr 64K Memory Manager 
$A048 PtrZone 64K Memory Manager 
$A148 PtrZone 64K Memory Manager 
$A04D PurgeMem 64K Memory Manager 
$A062 PurgeSpace 128K Memory Manager 
$A027 ReallocHandle 64K Memory Manager 
$A128 RecoverHandle 64K Memory Manager 
$A040 ResrvMem 64K Memory Manager 
$A057 SetAppBase 64K Memory Manager 
$A02D SetAppllimit 64K Memory Manager 
$A04B SetGrowZone 64K Memory Manager 
$A024 SetHandleSize 64K Memory Manager 
$A020 SetPtrSize 64K Memory Manager 
$A01B SetZone 64K Memory Manager 
$A065 Stack Space 128K Memory Manager 
$A94D AddResMenu 64K Menu Manager 
$A933 Append Menu 64K Menu Manager 
$A948 CalcMenuSize 64K Menu Manager 
$A945 Checkltem 64K Menu Manager 
$A934 ClearMenuBar 64K Menu Manager 
$A950 CountMltems 64K Menu Manager 
$A936 DeleteMenu 64K Menu Manager 
$AA60 DeiMCEntries 256K Menu Manager 
$A952 DeiMenultem 128K Menu Manager 
$A93A Disable Item 64K Menu Manager 
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Table 3.005. Continued 

Trap Number Name ROM* Manager 
$AA63 DispMCinfo 256K Menu Manager 
$A932 DisposeMenu 64K Menu Manager 
$A937 DrawMenuBar 64K Menu Manager 
$A939 Enable Item 64K Menu Manager 
$A94C Flash Menu Bar 64K Menu Manager 
$A946 Get Item 64K Menu Manager 
$A84E GetltemCmd 256K Menu Manager 
$A93F Getltemlcon 64K Menu Manager 
$A943 GetltemMark 64K Menu Manager 
$A941 GetltemSMe 64K Menu Manager 
$AA64 GetMCEntrv 256K Menu Manager 
$AA61 GetMCinfo 256K Menu Manager 
$A9BF GetMenu 64K Menu Manager 
$A93B GetMenuBar 64K Menu Manager 
$A949 GetMHandle 64K Menu Manager 
$A9CO GetNewMBar 64K Menu Manager 
$A938 HiliteMenu 64K Menu Manager 
$A930 lnitMenus 64K Menu Manager 
$A808 lnitProcMenu 256K Menu Manager 
$A935 lnsertMenu 64K Menu Manager 
$A951 I nsertResMenu 64K Menu Manager 
$A826 lnsMenultem 128K Menu Manager 
$AA66 Menu Choice 256K Menu Manager 
$A93E Menu Key 64K Menu Manager 
$A93D Menu Select 64K Menu Manager 
$A931 New Menu 64K Menu Manager 
$A80B PopUpMenuSelect 256K Menu Manager 
$A947 Set Item 64K Menu Manager 
$A84F SetltemCmd 256K Menu Manager 
$A940 Setltemlcon 64K Menu Manager 
$A944 SetltemMark 64K Menu Manager 
$A942 SetltemStyle 64K Menu Manager 
$AA65 SetMCEntries 256K Menu Manager 
$AA62 SetMCinfo 256K Menu Manager 
$A93C SetMenuBar 64K Menu Manager 
$A94A SetMenuFiash 64K Menu Manager 
$A032 Flush Events 64K OS Event Manager 
$A030 OSEventAvail 64K OS Event Manager 
$A02F PostEvent 64K OS Event Manager 
$A12F PPostEvent 128K OS Event Manager 
$A973 Still Down 64K OS Event Manager 
$A975 TickCount 64K OS Event Manager 
$A977 WaitMouseUp 64K OS Event Manager 
$A9C7 Date2Secs 64K OS Utilities 
$A9FF Debugger 64K OS Utilities 
$ABFF DebugStr 64K OS Utilities 
$A03B Delay 64K OS Utilities 
$A96E Deaueue 64K OS Utilities 
$A03D Drvrlnstall ** 64K OS Utilities 
$A03E DrvrRemove ** 64K OS Utilities 
$A96F Enqueue 64K OS Utilities 
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Table 3.005. Continued 

Trap Number Name ROM* Manager 
$A03C EquaiStrinQ 64K OS Utilities 
$A146 GetTrapAddress 64K OS Utilities 
$A9E4 HandAndHand 64K OS Utilities 
$A9E1 HandToHand 64K OS Utilities 
$A03F lnitUtil 64K OS Utilities 
$A9EF PtrAndHand 64K OS Utilities 
$A9E3 PtrToHand 64K OS Utilities 
$A9E2 PtrToXHand 64K OS Utilities 
$A039 Read Date Time 64K OS Utilities 
$A037 ReadParam 64K OS Utilities 
$A051 ReadXPRam 128K OS Utilities 
$A050 ReiStrinQ 128K OS Utilities 
$A833 ScrnBitMap 128K OS Utilities 
$A9C6 Secs2Date 64K OS Utilities 
$A03A SetDateTime 64K OS Utilities 
$A047 SetTrapAddress 64K OS Utilities 
$A055 StripAddress 256K OS Utilities 
$A05D SwapMMUMode 256K OS Utilities 
$A9C8 SysBeep 64K OS Utilities 
$A090 SysEnvirons 256K OS Utilities 
$A054 UprString 64K OS Utilities 
$A038 WriteParam 64K OS Utilities 
$A052 WriteXPRam 128K OS Utilities 
$A9E6 lnitAIIPacks 64K PackaQe Manager 
$A9E5 lnitPack 64K Package Manager 
$A9E7 PackO 128K Package Manager 
$A9E8 Pack1 64K Package Manager 
$A82C Pack10 128K Package Manager 
$A82D Pack11 128K Package Manager 
$A82E Pack12 (ColorPicker) 128K Package Manager 
$A82F Pack13 128K Package Manager 
$A830 Pack14 128K Package Manager 
$A831 Pack15 128K Package Man~ger 
$A9E9 Pack21 Disklnitl 64K Package Manager 
$A9EA Pack3 StdFile) 64K Package Manager 
$A9EB Pack4 Floating Point) 64K Package Manager 
$A9EC PackS Transcendental Functions) 64K Package Manager 
$A9ED Pack6 lntUtils) 64K Package Manager 
$A9EE Pack7 Binary-Decimal Conversion' 64K Package Manager 
$A816 PackS 128K Package Manager 
$A828 Pack9 128K Package Manager 
$AA94 Activate Palette 256K Palette Mana_g_er 
$AA99 Animate Entry 256K Palette Manager 
$AA9A Animate Palette 256K Palette Manager 
$AA9F CTab2Palette 256K Palette Manager 
$AA93 DisposPalette 256K Palette Mana_g_er 
$AA98 GetEntrvColor 256K Palette Manager 
$AA9D GetEntryUsage 256K Palette Manager 
$AA92 GetNewPalette 256K Palette Manager 
$AA96 GetPalette 256K Palette Manager 
$AA90 lnitPalettes 256K Palette Mana_g_er 
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Table 3.005. Continued 

Trap Number Name ROM* Manager 
$AA91 NewPalette 256K Palette Manager 
$AAAO Palette2CTab 256K Palette Manager 
$AA98 PmBackColor 256K Palette Manager 
$AA97 PmForeColor 256K Palette Manaoer 
$AA9C SetEnt!Y_Color 256K Palette Manager 
$AA9E SetEntrvUsaoe 256K Palette Manager 
$AA95 SetPalette 256K Palette Manager 
$A8FD PrGiue 256K Printing Manager 
$A87E AddPt 64K QuickDraw 
$A863 BackColor 64K QuickDraw 
$A87C BackPat 64K QuickDraw 
$A838 CalcMask 128K QuickDraw 
$A88D CharWidth 64K QuickDraw 
$A87B ClipRect 64K QuickDraw 
$A8F4 Close Picture 64K Quick Draw 
$A8CC ClosePoly 64K Quick Draw 
$A87D Close Port 64K QuickDraw 
$A8DB CloseRgn 64K QuickDraw 
$A864 ColorBit 64K QuickDraw 
$A8EC Copy Bits 64K QuickDraw 
$A817 Copy Mask 128K QuickDraw 
$A8DC CopyRgn 64K Quick Draw 
$A8E6 Difff\gn 64K QuickDraw 
$A809 DisposeR_g_n 64K Quick Draw 
$A883 DrawChar 64K Quick Draw 
$A8F6 DrawPicture 64K QuickDraw 
$A884 DrawString 64K QuickDraw 
$A885 Draw Text 64K QuickDraw 
$A8AE EmptyRect 64K Quick Draw 
$A8E2 EmptyRgn 64K Quick Draw 
$A881 Eg_uaiPt 64K Quick Draw 
$A8A6 EquaiRect 64K QuickDraw 
$A8E3 EquaiRgn 64K QuickDraw 
$A8CO EraseArc 64K QuickDraw 
$A889 EraseOval 64K Quick Draw 
$A8C8 ErasePoly 64K Quick Draw 
$A8A3 EraseRect 64K QuickDraw 
$A804 EraseRgn 64K QuickDraw 
$A882 Erase Round Rect 64K QuickDraw 
$A8C2 Fill Arc 64K Quick Draw 
$A8BB Fill Oval 64K QuickDraw 
$A8CA Fill Poly 64K Quick Draw 
$A8A5 FiiiRect 64K Quick Draw 
$A8D6 FiiiRgn 64K QuickDraw 
$A884 FiiiRoundRect 64K QuickDraw 
$A862 Fa reColor 64K QuickDraw 
$ABBE FrameArc 64K QuickDraw 
$A887 FrameOval 64K QuickDraw 
$A8C6 Frame Poly 64K QuickDraw 
$A8A1 FrameRect 64K QuickDraw 
$A8D2 FrameRgn 64K Quick Draw 
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Table 3.005. Continued 

Trap Number Name ROM* Manager 
$A8BO FrameRoundRect 64K QuickDraw 
$A87A GetCiip 64K QuickDraw 
$A888 GetFontlnfo 64K QuickDraw 
$A836 GetMaskTable 128K Quick Draw 
$A89A Get Pen 64K QuickDraw 
$A898 GetPenState 64K QuickDraw 
$A865 Get Pixel 64K QuickDraw 
$A874 Get Port 64K Quick Draw 
$A871 GlobaiTolocal 64K QuickDraw 
$A872 GrafDevice 64K Quick Draw 
$A852 HideCursor 64K Quick Draw 
$A896 Hide Pen 64K QuickDraw 
$A850 lnitCursor 64K QuickDraw 
$A86E lnitGraf 64K QuickDraw 
$A86D lnitPort 64K QuickDraw 
$A8A9 lnsetRect 64K QuickDraw 
$A8E1 lnsetRgn 64K QuickDraw 
$A8C1 lnvertArc 64K QuickDraw 
$A8BA lnvertOval 64K QuickDraw 
$A8C9 lnvertPoly 64K QuickDraw 
$A8A4 lnvertRect 64K QuickDraw 
$A805 lnvertRgn 64K QuickDraw 
$A883 I nvertRou nd Rect 64K QuickDraw 
$A8F5 Kill Picture 64K QuickDraw 
$A8CD Kill Poly 64K QuickDraw 
$A892 Line 64K QuickDraw 
$A891 Line To 64K QuickDraw 
$A870 LocaiToGiobal 64K Quick Draw 
$A8FC Map Poly 64K QuickDraw 
$A8F9 MapPt 64K QuickDraw 
$A8FA MapRect 64K Quick Draw 
$A8FB MapRgn 64K QuickDraw 
$A837 Measure Text 128K QuickDraw 
$A894 Move 64K QuickDraw 
$A877 MovePortTo 64K Quick Draw 
$A893 Move To 64K Quick Draw 
$A808 NewRgn 64K QuickDraw 
$A856 ObscureCursor 64K QuickDraw 
$A8CE OffsetPoly 64K QuickDraw 
$A8A8 OffsetRect 64K Quick Draw 
$A8EO Offset Ran 64K QuickDraw 
$A8F3 Open Picture 64K QuickDraw 
$A8CB Open Poly 64K QuickDraw 
$A86F Open Port 64K QuickDraw 
$A8DA OpenRgn 64K Quick Draw 
$A8BF PaintArc 64K QuickDraw 
$A8B8 PaintOval 64K QuickDraw 
$A8C7 PaintPol~ 64K Quick Draw 
$A8A2 PaintRect 64K Quick Draw 
$A8D3 PaintRgn 64K QuickDraw 
$A881 PaintRoundRect 64K Quick Draw 
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Table 3.005. Continued 

Trap Number Name ROM* Manager 
$A89C Pen Mode 64K QuickDraw 
$A89E Pen Normal 64K Quick Draw 
$A89D Pen Pat 64K Quick Draw 
$A898 PenSize 64K QuickDraw 
$A8F2 PicComment 64K QuickDraw 
$A876 PortSize 64K QuickDraw 
$A8AC Pt2Rect 64K QuickDraw 
$A8AD PtlnRect 64K Quick Draw 
$A8E8 PtlnRgn 64K QuickDraw 
$A8C3 PtToAngle 64K Quick Draw 
$A861 Random 64K QuickDraw 
$A8E9 RectlnRgn 64K Quick Draw 
$A8DF RectRgn 64K QuickDraw 
$A8F8 ScalePt 64K QuickDraw 
$A8EF ScroiiRect 64K QuickDraw 
$A8AA SectRect 64K QuickDraw 
$A8E4 SectRgn 64K QuickDraw 
$A839 Seed Fill 128K QuickDraw 
$A879 SetCiip 64K QuickDraw 
$A851 SetCursor 64K QuickDraw 
$A8DD SetEmptyRgn 64K QuickDraw 
$A878 SetOrigin 64K QuickDraw 
$A899 SetPenState 64K QuickDraw 
$A873 Set Port 64K QuickDraw 
$A875 SetPortBits 64K QuickDraw 
$A880 SetPt 64K QuickDraw 
$A8A7 SetRect 64K QuickDraw 
$A8DE SetRectRgn 64K QuickDraw 
$A8EA SetStdProcs 64K QuickDraw 
$A853 ShowCursor 64K QuickDraw 
$A897 ShowPen 64K Quick Draw 
$A88E Space Extra 64K QuickDraw 
$A8BD StdArc 64K QuickDraw 
$A8EB StdBits 64K QuickDraw 
$A8F1 StdComment 64K QuickDraw 
$A8EE StdGetPic 64K QuickDraw 
$A890 Stdline 64K Quick Draw 
$A886 StdOval 64K QuickDraw 
$A8C5 StdPoly 64K QuickDraw 
$A8FO StdPutPic 64K QuickDraw 
$A8AO StdRect 64K QuickDraw 
$A8D1 StdRgn 64K QuickDraw 
$A8AF StdRRect 64K QuickDraw 
$A882 StdText 64K Quick Draw 
$A8ED StdTxMeas 64K QuickDraw 
$A88C String Width 64K QuickDraw 
$A866 Stuff Hex 64K QuickDraw 
$A87F SubPt 64K QuickDraw 
$A888 TextFace 64K Quick Draw 
$A887 TextFont 64K QuickDraw 
$A889 TextMode 64K QuickDraw 
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Table 3.005. Continued 

Trap Number Name ROM* Manager 
$A88A TextSize 64K QuickDraw 
$A886 TextWidth 64K Quick Draw 
$A8AB UnionRect 64K Quick Draw 
$A8E5 UnionRgn 64K Quick Draw 
$A8E7 XorRgn 64K QuickDraw 
$A9AC Add Reference 64K Resource Manager 
$A9AB Add Resource 64K Resource Manager 
$A9AA Changed Resource 64K Resource Manager 
$A99A CloseResFile 64K Resource Manager 
$A80D Count1 Resources 128K Resource Manager 
$A81C Count1 Types 128K Resource Manager 
$A99C CountResources 64K Resource Manager 
$A99E Count Types 64K Resource Manager 
$A981 CreateResFile 64K Resource Manager 
$A994 CurResFile 64K Resource Manager 
$A992 Detach Resource 64K Resource Manager 
$A80E Get11ndResource 128K Resource Manager 
$A80F Get11ndType 128K Resource Mana_ger 
$A820 Get1 Named Resource 128K Resource Manager 
$A81F Get1 Resource 128K Resource Manager 
$A99D GetlndResource 64K Resource Manager 
$A99F GetlndType 64K Resource Manager 
$A9A1 GetNamedResource 64K Resource Manager 
$A9A6 GetResAttrs 64K Resource Manager 
$A9F6 GetResFileAttrs 64K Resource Manager 
$A9A8 GetReslnfo 64K Resource Manager 
$A9AO GetResource 64K R~~ource Manager 
$A9A4 HomeResFile 64K Resource Man~er 
$A995 lnitResources 64K Resource Manager 
$A9A2 Load Resource 64K Resource Manager 
$A821 MaxSizeRsrc 128K Resource Manager 
$A997 OpenResFile 64K Resource Manager 
$A9C4 QpenRFPerm 128K Resource Manager 
$A9A3 ReleaseResource 64K Resource Manager 
$A9AF Res Error 64K Resource Manager 
$A80C RGetResource 256K Resource Manager 
$A9AE RmveReference 64K Resource Manager 
$A9AD RmveResource 64K Resource Manager 
$A9C5 RsrcMapEntry 128K Resource Manager 
$A996 RsrcZonelnit 64K Resource Manager 
$A9A7 SetResAttrs 64K Resource Manager 
$A9F7 SetResFileAttrs 64K Resource Manager 
$A9A9 SetReslnfo 64K Resource Manager 
$A998 SetResLoad 64K Resource Manager 
$A993 SetResPurge 64K Resource Manager 
$A9A5 Size Resource 64K Resource Manager 
$A810 Unique11D 128K Resource Manager 
$A9C1 UniqueiD 64K Resource Manager 
$A999 Update Res File 64K Resource Manager 
$A998 Use Res File 64K Resource Manager 
$A980 Write Resource 64K Resource Manager 
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Table 3.005. Continued 

Trap Number Name ROM* Manager 
$A9FD GetScrap 64K Scra_Q_ Manager 
$A9F9 lnfoScrap 64K Scrap Manager 
$A9FB LoadScra_g_ 64K Scrap Manaoer 
$A9FE PutScraQ 64K Scrap Manaoer 
$A9FA UnloadScrap 64K Scrap Manaoer 
$A9FC ZeroScrap 64K Scrap Manager 
$A885 ScriptUtil 256K Script Manager 
$A815 SCSI Dispatch 128K SCSI Manager 
$A9F3 Chain 64K Segment Loader 
$A9F4 ExitToShell 64K Seoment Loader 
$A9F5 GetAppParms 64K Seoment Loader 
$A9F2 Launch 64K Seoment Loader 
$A9FO LoadSeg_ 64K Segment Loader 
$A9F1 UnloadSeg 64K Segment Loader 
$A895 ShutDown Dispatch **** 256K Shutdown Manager 
$A06E SlotManager 256K Slot Manager 
$A802 SndAddModifier 256K Sound Manager 
$A806 SndControl 256K Sound Manager 
$A803 SndDoCommand 256K Sound Manaoer 
$A804 SndDolmmediate 256K Sound Manager 
$A807 SndNewChannel 256K Sound Manager 
$A805 SndPiay 256K Sound Manager 
$A07D GetDefaultStartup 256K Start Manager 
$A084 GetOSDefault 256K Start Manager 
$A080 GetVideo Defau It 256K Start Manager 
$A07F lnternaiWait 256K Start Manager 
$A07E SetDefaultStartuQ_ 256K Start Manager 
$A083 SetOSDefault 256K Start Manager 
$A081 SetVideoDefault 256K Start Manager 
$A9C9 SysError 64K System Error Handler 
$A9D8 TEActivate 64K TextEdit 
$A813 TEAutoView 128K TextEdit 
$A9DO TECaiText 64K TextEdit 
$A9D4 TECiick 64K Text Edit 
$A9D5 TECopy 64K Text Edit 
$A9D6 TECut 64K Text Edit 
$A9D9 TEDeactivate 64K TextEdit 
$A9D7 TEDelete 64K Text Edit 
$A83D TEDispatch t 256K TextEdit 
$A9CD TEDispose 64K TextEdit 
$A83C TEGetOffset 256K TextEdit 
$A9CB TEGetText 64K TextEdit 
$A9DA TEl die 64K Text Edit 
$A9CC TEl nit 64K Text Edit 
$A9DE TEinsert 64K Text Edit 
$A9DC TEKey 64K TextEdit 
$A9D2 TENew 64K TextEdit 
$A9DB TEPaste 64K TextEdit 
$A812 TEPinScroll 128K Text Edit 
$A9DD TEScroll 64K Text Edit 
$A811 TESeiView 128K Text Edit 
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Table 3.005. Continued 

Trap Number Name ROM* Manager 
$A9DF TESetJust 64K Text Edit 
$A9D1 TESetSelect 64K TextEdit 
$A9CF TESetText 64K TextEdit 
$A83E TEStyleNew 256K TextEdit 
$A9D3 TEUpdate 64K TextEdit 
$A9CE TextBox 64K Text Edit 
$A058 Ins Time 128K Time Manager 
$A05A Prime Time 128K Time Manager 
$A059 RmvTime 128K Time Manager 
$A974 Button 64K Toolbox Event Manager 
$A971 EventAvail 64K Toolbox Event Manager 
$A976 GetKeys 64K Toolbox Event Manager 
$A972 GetMouse 64K Toolbox Event Manager 
$A970 GetNextEvent 64K Toolbox Event Manager 
$A031 GetOSEvent 64K Toolbox Event Mana_ger 
$A9C3 KevTrans 256K Toolbox Event Mana_g_er 
$A8C4 AngleFromSioR_e 64K Toolbox Utilities 
$A85F BitCir 64K Toolbox Utilities 
$A85A BitNet 64K Toolbox Utilities 
$A85B BitOr 64K Toolbox Utilities 
$A85E Bit Set 64K Toolbox Utilities 
$A85C BitShift 64K Toolbox Utilities 
$A85D BitTst 64K Toolbox Utilities 
$A859 BitXOr 64K Toolbox Utilities 
$A94F DeltaPoint 64K Toolbox Utilities 
$A818 FixATan2 128K Toolbox Utilities 
$A868 FixMul 64K Toolbox Utilities 
$A869 Fix Ratio 64K Toolbox Utilities 
$A86D Fix Round 64K Toolbox Utilities 
$A9B9 GetCursor 64K Toolbox Utilities 
$A9BB Getlcon 64K Toolbox Utilities 
$A9B8 GetPattern 64K Toolbox Utilities 
$A9BC GetPicture 64K Toolbox Utilities 
$A9BA GetString 64K Toolbox Utilities 
$A86A HiWord 64K Toolbox Utilities 
$A867 LongMul 64K Toolbox Utilities 
$A86B LoWord 64K Toolbox Utilities 
$A9EO Munger 64K Toolbox Utilities 
$A906 NewString 64K Toolbox Utilities 
$A8CF PackBits 64K Toolbox Utilities 
$A94B Plotlcon 64K Toolbox Utilities 
$A9CA Putlcon 64K Toolbox Utilities 
$A907 SetString 64K Toolbox Utilities 
$A855 ShieldCursor 64K Toolbox Utilities 
$A8BC SlopeFromAngle 64K Toolbox Utilities 
$A8DO Unpack Bits 64K Toolbox Utilities 
$A819 X Munger 128K Toolbox Utilities 
$A071 AttachVBL 256K Vertical Retrace Manager 
$A072 DoVBLTask 256K Vertical Retrace Manager 
$A06F SlotVInstall 256K Vertical Retrace Manager 
$A070 SlotVRemove 256K Vertical Retrace Mana_g_er 
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Table 3.005. Continued 

TraQNumber Name ROM* Manag_er 
$A033 Vlnstall 64K Vertical Retrace Manager 
$A034 VRemove 64K Vertical Retrace Mancmer 
$A922 BeginUpdate 64K Window Manager 
$A920 BringToFront 64K Window Manager 
$A90A CalcVBehind 64K Window Manager 
$A909 Calc Vis 64K Window Manager 
$A911 CheckUpdate 64K Window Manager 
$A90B ClipAbove 64K Window Manager 
$A92D Close Window 64K Window Manager 
$A914 Dispose Window 64K Window Manager 
$A905 DragGrayR_gn 64K Window Manager 
$A926 DragTheRgn 64K Window Mana_ger 
$A925 Drag Window 64K Window Manager 
$A904 DrawGrowlcon 64K Window Manager 
$A90F DrawNew 64K Window Manager 
$A923 End UpDate 64K Window Manager 
$A92C FindWindow 64K Window Manager 
$A924 FrontWindow 64K Window Manager 
$A9BD GetNewWindow 64K Window Manager 
$A92F GetWindowPic 64K Window Man~ger 
$A910 GetWMg_rPort 64K Window Manager 
$A917 GetWRefCon 64K Window Manager 
$A919 GetWTitle 64K Window Manager 
$A92B GrowWindow 64K Window Manager 
$A916 Hide Window 64K Window Manager 
$A91C HiliteWindow 64K Window Manager 
$A912 lnitWindows 64K Window Manager 
$A928 lnvaiRect 64K Window Manager 
$A927 lnvaiRgn 64K Window Manager 
$A91B Move Window 64K Window Manager 
$A913 NewWindow 64K Window Manager 
$A90D PaintBehind 64K Window Manager 
$A90C PaintOne 64K Window Manager 
$A94E PinRect 64K Window Manager 
$A90E SaveOid 64K Window Manager 
$A91F SelectWindow 64K Window Manager 
$A921 Send Behind 64K Window Manager 
$A92E SetWindowPic 64K Window Manager 
$A918 SetWRefCon 64K Window Manager 
$A91A SetWTitle 64K Window Manager 
$A908 ShowHide 64K Window Manager 
$A915 ShowWindow 64K Window Manager 
$A91D Size Window 64K Window Man~g_er 
$A83B TrackBox 128K Window Manager 
$A91E TrackGoAway 64K Window Manager 
$A92A ValidRect 64K Window Manager 
$A929 ValidRgn 64K Window Manager 
$A83A Zoom Window 128K Window Manager 
$AA42 GetAuxWin 256K Window Manager color 
$AA48 GetCWMgrPort 256K Window Manager color 
$AA46 GetNewCWindow 256K Window Manager color 
$AA45 NewCWindow 256K Window Manager color 
$AA47 SetDeskCPat 256K Window Manager color 
$AA41 SetWinColor 256K Window Manager color 
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Table 3. 005. Continued 

Notes: 

Source: 

See Also: 

•* First ROM that includes trap. 
•** For internal use only; not used by applications. 
•*** Dispatched based upon additional information: 

0 FSControl 
1 PBOpenWD 
2 PBCioseWD 
5 PBCatMove 
6 PBDirCreate 
7 PBGetWDinfo 
8 PBGetFCBinfo 
9 PBGetCatlnfo 
10 PBSetCatlnfo 
11 PBSetVollnfo 
16 PBLockRng 
17 PBUnlockRng 

$30 GetVoiParms 
$31 Getlog In Info 
$32 GetDirAccess 
$33 SetDirAccess 
$34 MapiD 
$35 Map Name 
$36 Copy File 
$37 Move Rename 
$38 Open Deny 
$39 OpenRFDeny 

•**** Dispatched based upon addit1onal1nformat1on· 
1 ShutDwnPower 
2 ShutDwnStart 
3 Sh utDwn Install 
4 ShutDwnRemove 

•t Dispatched based upon additional1nformat1on: 
0 TEStyiPaste 
1 TESetSt~e 
2 TEReplaceStyle 
3 TEGetStyle 
4 GetStyiHandle 
5 SetStyiHandle 
6 GetStyiScrap 
7 TEStyllnsert 
8 TEGetPoint 
9 TEGetHeight 

Inside Macintosh, pages 111-215 to 111-226, V-603 to V-605, X-Ref-63 to X-Ref-72 

3.008. Interface Toolbox Managers 
3.156. Operating System Calls 
And other tables for various Toolbox and OS routines 
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3.006 System Traps and Routines That May Move or Purge Memory 

Trap Number Name Moves Memory 
$AA94 Activate Palette Yes 
$A07C AD BOp 
$A078 ADBRelnit Yes 
$AA3B AddComp Yes 
$A04E Add Drive 
$A87E AddPt 
$A9AC Add Reference 
$A94D AddResMenu Yes 
$A9AB Add Resource 
$AA3A AddSearch Yes 
$A985 Alert Yes 
$A010 Allocate 
$A20F AllocConfig 
$AA10 AllocCursor Yes 
$A8C4 AngleFromSiope 
$AA99 Animate Entry 
$AA9A Animate Palette 
$A933 AppendMenu Yes 

Apple Talk* ATPAddRsp Yes 
Apple Talk* A TPCioseSocket Yes 
Apple Talk* A TPGetRequest Yes 
Apple Talk* ATPLoad Yes 
A_ppleTalk* ATPOpenSocket Yes 
A_ppleTalk* ATPReqCancel Yes 
Apple Talk* ATPRequest Yes 
Apple Talk* ATPResponse Yes 
Apple Talk* ATPRspCancel Yes 
Apple Talk* ATPSndRequest Yes 
Apple Talk* ATPSndRsp Yes 
Apple Talk* ATPUnload Yes 

$A071 AttachVBL 
$A863 Back Color Yes 
$A87C BackPat Yes 
$AAOB Back Pix Pat Yes 
$A922 Begin Update Yes 
$A85F BitCir 
$A85A BitNot 
$AS 58 BitOr 
$A85E BitSet 
$A85C BitShift 
$A850 BitTst 
$A859 BitXOr 
$A02E BlockMove 
$A920 BringToFront Yes 
$A974 Button Yes 
$A838 CalcMask 
$AA4F CalcMask 
$A948 CalcMenuSize Yes 
$A909 Calc Vis Yes 
$A90A CalcVisBehind Yes 
$A988 CautionAiert Yes 
$A9F3 Chain Yes 
$A9AA Changed Resource Yes 

Script Manager* Char2Pixel Yes 
$AA23 CharExtra 
$A880 CharWidth Yes 
$A945 Check Item Yes 
$A911 Check Update Yes 
$A934 ClearMenuBar 
$A908 CliQAbove Yes 

(contmued) 
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Table 3.006. Continued 

Trap Number Name Moves Memory 
$A87B ClipAect Yes 
$A87D CloseCPort 
$A987 CloseDeskAcc 
$A982 CloseDialog Yes 
$A8F4 Close Picture Yes 
$A8CC ClosePoly Yes 
$A87D Close Port 
$A99A CloseResFile Yes 
$A8DB CloseRgn Yes 
$A92D Close Window Yes 

ColorPicker* CMY2RGB Yes 
$AA33 Color21ndex Yes 
$A864 ColorBit 
$A04C CompactMem Yes 
$A004 Control Yes 
$A8EC Copy Bits Yes 
$A817 Copy Mask Yes 
$AA05 CopyPixMap 
$AA09 Copy Pix Pat 
$A8DC CopyRgn Yes 
$A989 CouldAiert Yes 
$A979 CouldDialo_g Yes 
$A80D Count1 Resources 
$A81C Count1Types 
$A077 CountADBs 
$A950 CountMitems 
$A99C CountResources 
$A99E CountTyJ)es 
$A008 Create 
$A981 CreateResFile Yes 
$AA9F CTab2Palette Yes 
$A994 CurResFile 
$A9C7 Date2Secs 

Apple Talk* DDPCioseSocket Yes 
Apple Talk* DDPOpenSocket Yes 
Apple Talk* DDPRdCancel Yes 
Apple Talk* DDPRead Yes 
Apple Talk* DDPWrite Yes 

$A9FF Debugger 
$ABFF DebugStr 
$A03B Delay 
$AA4D DelCamp Yes 
$A009 Delete 
$A936 DeleteMenu 
$AA60 DeiMCEntries Yes 
$A952 DeiMenultem Yes 
$AA4C DeiSearch Yes 
$A94F DeltaPoint 
$A96E DeQueue 
$A992 Detach Resource 
$A980 DialogSelect Yes 
$A8E6 DiffRgn Yes 
$A93A Disable Item 

Disk Driver* DiskEiect Yes 
$AA63 DispMCinfo Yes 
$AA26 DisposCCursor 
$AA25 Dis~osCicon 
$AA24 DisposCTable Yes 
$A983 DisposDialog Yes 
$A955 Dis~oseControl Yes 

( contmued) 
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Table 3.006. Continued 

Trap Number Name Moves Memory 
$A932 DisposeMenu Yes 
$A8D9 DisposeRgn Yes 
$A914 Dispose Window Yes 
$AA30 DisposGDevice Yes 
$A023 DisposHandle Yes 
$AA93 Disg_osPalette Yes 
$AA04 Disg_osPixMap_ Yes 
$AA08 Disg_osPixPat Yes 
$A01F DisposPtr Yes 

TextEdit* DlgCntl Yes 
TextEdit* Dig Copy Yes 
TextEdit* Dig Delete Yes 
TextEdit* Dig Paste 

$A072 DoVBLTask 
$A967 DragControl Yes 
$A905 DragGrayRgn Yes 
$A926 DragTheRgn 
$A925 Dra_g_Window Yes 
$A96D Draw1 Control Yes 
$A883 DrawChar Yes 
$A969 DrawControls 
$A981 DrawDialog Yes 
$A904 DrawGrowlcon Yes 

TextEdit* DrawJust Yes 
$A937 DrawMenuBar Yes 
$A90F Draw New Yes 
$A8F6 DrawPicture Yes 
$A884 DrawString Yes 
$A885 DrawText Yes 

Disk Driver* Drive Status Yes 
$A03D Drvrlnstall Yes 
$A03E DrvrRemove Yes 
$A017 Eject Yes 
$A02B Emp!yHandle Yes 
$A8AE EmptyRect 
$A8E2 EmptyRgn 
$A939 Enableltem 
$A923 End UpDate Yes 
$A96F Enqueue 
$A881 EquaiPt 
$A8A6 E_g_uaiRect 
$A8E3 E_g_uaiRgn 
$A03C EouaiString 
$A8CO Erase Arc Yes 
$A8B9 EraseOval Yes 
$A8C8 Erase Poly Yes 
$A8A3 EraseRect Yes 
$A8D4 EraseRgn Yes 
$A8B2 EraseRoundRect Yes 
$A98C ErrorSound 
$A971 EventAvail Yes 
$A9F4 ExitToShell Yes 
$A8C2 FiiiArc Yes 
$AA11 FiiiCArc Yes 
$AAOF Fill COval Yes 
$AA13 FiiiCPoly Yes 
$AAOE FiiiCRect Yes 
$AA12 FiiiCRgn Yes 
$AA10 FiiiCRoundRect Yes 
$A8BB Fill Oval Yes 

(contmued) 
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Table 3.006. Continued 

Trao Number Name Moves Memory 
$A8CA Fill Poly Yes 
$A8A5 FiiiRect Yes 
$A8D6 Fill Ron Yes 
$A884 FiiiRoundRect Yes 
$A96C FindControl Yes 
$A984 FindDitem Yes 
$A92C FindWindow 

TextEdit* FindWord Yes 
ColorPicker* Fix2Sma11Fract Yes 

$A818 FixATan2 
$A868 FixMul 
$A869 Fix Ratio 
$A86D Fix Round 
$A94C FlashMenuBar Yes 
$A032 Flush Events 
$A045 Flush File 
$A013 Flush Vol Yes 
$A901 FMSwapFont Yes 

Script Manager* Font2Script Yes 
$A835 Font Metrics Yes 

Script Manag_er* FontScript Yes 
$A862 ForeColor Yes 
$A8BE FrameArc Yes 
$A887 FrameOval Yes 
$A8C6 Frame Poly Yes 
$A8A1 FrameRect Yes 
$A8D2 FrameRgn Yes 
$A8BO FrameRoundRect Yes 
$A98A FreeAiert Yes 
$A97A FreeDialo_g Yes 
$A01C FreeMem Yes 
$A924 FrontWindow 
$A80E Get11ndResource Yes 
$A80F Get11ndType Yes 
$A820 Get1 Named Resource Yes 
$A81F Get1 Resource Yes 
$A079 GetADBinfo 
$A9F5 GetAppParms 
$AA44 GetAuxCtl Yes 
$AA42 GetAuxWin 
$AA1A GetBackColor 
$AA18 GetCCursor Yes 
$AA1E GetCicon Yes 
$A87A GetCiip Yes 

ColorPicker* GetColor Yes 
$AA17 GetCPixel 
$A95A GetCRefCon 
$AA18 GetCTable Yes 
$A95E GetCTitle 
$A96A GetCtiAction 
$A962 GetCtiMax 
$A961 GetCtiMin 
$A960 GetCtiValue 
$AA28 GetCTSeed 
$A989 GetCursor Yes 
$A809 GetCVariant 
$AA48 GetCWM_grPort 

Disk Driver* GetDCtiEntry Yes 
$A07D GetDefaultStartup 
$AA29 GetDevicelist 

(contmued) 



Section Ill: ROM Traps and System Calls 179 

Table 3.006. Continued 

TraoNumber Name Moves Memory 
$A98D GetDitem Yes 
$AA98 GetEntrvColor 
$AA90 GetEntrvUsaae 
$A011 GetEOF 
$AOOC GetFilelnfo 
$A900 GetFNum Yes 
$A888 GetFontlnfo Yes 
$A8FF Get FontName Yes 
$AA19 GetForeColor 
$A018 GetFPos 
$AA32 GetGDevice 

Window Manaaer* GetGrayRegion Yes 
$A025 GetHandleSize 
$A988 Getlcon Yes 
$A078 GetlndADB 

Toolbox Utilities* GetlndPattern 
$A99D GetlndResource Yes 

Toolbox Utilities* GetlndString 
$A99F GetlndType 
$A946 Getltem 
$A84E GetltemCmd 
$A93F Getltemlcon 
$A943 GetltemMark 
$A941 GetltemStvle 
$A976 GetKevs Yes 
$A990 GetiText 
$AA2A Get Main Device 
$A836 GetMaskTable 
$AA27 GetMaxDevice 
$AA64 GetMCEntry 
$AA61 GetMCinfo Yes 
$A9BF GetMenu Yes 
$A938 GetMenuBar Yes 
$A949 GetMHandle 
$A972 GetMouse Yes 
$A9A1 GetNamedResource Yes 
$A9BE GetNewControl Yes 
$AA46 GetNewCWindow Yes 
$A97C GetNewDialog Yes 
$A9CO GetNewMBar Yes 
$AA92 GetNewPalette Yes 
$A9BD GetNewWindow Yes 
$AA28 GetNextDevice 
$A970 GetNextEvent Yes 
$A084 GetOSDefault 
$A031 GetOSEvent 
$AA96 GetPalette 
$A988 GetPattern Yes 
$A89A GetPen 
$A898 GetPenState 
$A9BC GetPicture Yes 
$A865 GetPixel 
$AAOC GetPixPat Yes 
$A874 GetPort 
$A021 GetPtrSize 
$A9A6 GetResAttrs 
$A9F6 GetResFileAttrs 
$A9A8 GetReslnfo 
$A9AO GetResource Yes 
$A9FD GetScrap Yes 

(contmued) 
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Table 3. 006. Continued 

Trap Number Name Moves Memory 
$A9BA GetString Yes 

Text Edit* GetStyiHandle Yes 
TextEdit* GetStyiScrap Yes 
$AA37 GetSubTable Yes 
$A146 GetTrapAddress 
$A080 Get Video Default 
$A014 GetVol 
$A007 GetVollnfo 
$A92F GetWindowPic 
$A910 GetWMgrPort 
$A917 GetWRefCon 
$A919 GetWTitle 
$A11A GetZone 
$A871 GlobaiTolocal 
$A872 GrafDevice 
$A928 GrowWindow Yes 
$A9E4 HandAndHand Yes 
$A126 HandleZone 
$A9E1 HandToHand Yes 
$A068 HCirRBit 
$A208 HCreate 
$A209 HDelete 
$A260 HFSDispatch 
$A208 HGetFilelnfo 
$A069 HGetState 
$A214 HGetVol 
$A207 HGetWDinfo 
$A958 HideControl Yes 
$A852 HideCursor 
$A827 HideD Item Yes 
$A896 Hide Pen 
$A916 Hide Window Yes 
$AA22 HiliteColor 
$A95D HiliteControl Yes 
$A938 HiliteMenu Yes 

Text Edit* HiliteText Yes 
$A91C HiliteWindow Yes 
$A868 HiWord 
$A029 Hlock 
$A04A HNoPurge 
$A9A4 HomeResFile 
$A200 HOp en 
$A20A HOpenRF 
$A049 HPurge 
$A20C HRename 
$A242 HRstFLock 
$A20E HSetFilelnfo 
$A241 HSetFLock 
$A067 HSetRBit 
$A06A HSetState 
$A215 HSetVol 

ColorPicker* HSL2RGB Yes 
ColorPicker* HSV2RGB Yes 

$A02A HUnlock 
$AA34 lndex2Color 
$A9F9 lnfoScrap 
$A9E6 lnitAIIPacks Yes 
$A02C lnitAppiZone Yes 
$AA01 lnitCPort Yes 
$A850 lnitCursor 

(contmued) 
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Table 3.006. Continued 

Trap Number Name Moves Memory 
$A978 lnitDialogs 
$A8FE lnitFonts Yes 
$A06C lnitFS 
$AA2E lnitGDevice Yes 
$A86E lnitGraf Yes 
$A930 lnitMenus Yes 
$A9E5 In it Pack Yes 
$AA90 lnitPalettes Yes 
$A860 lnitPort Yes 

Slot Manager* lnitPRAMRecs Yes 
$A808 lnitProcMenu Yes 
$A016 lnitQueue 
$A995 lnitResources Yes 

Slot Manager* lnitSDeciMgr Yes 
Slot Manager* lnitSRsrcTable Yes 

$A03F lnitUtil 
$A912 lnitWindows Yes 
$A019 lnitZone Yes 
$A935 lnsertMenu Yes 
$A951 lnsertResMenu Yes 
$A8A9 lnsetRect 
$A8E1 lnsetRgn Yes 
$A826 lnsMenultem Yes 
$A058 Ins Time 

Script Manager* lnt1Script Yes 
$A07F lnternaiWait 
$A928 lnvaiRect Yes 
$A927 lnvaiRgn Yes 
$A8C1 lnvertArc Yes 
$AA35 lnvertColor 
$ABBA lnvertOval Yes 
$A8C9 lnvertPoly Yes 
$A8A4 lnvertRect Yes 
$A805 lnvertRgn Yes 
$A883 lnvertRoundRect Yes 
$A97F lsDialogEvent 

TextEdit* Key Script Yes 
$A9C3 Key Trans 
$A956 KiiiControls Yes 
$A006 KiiiiO 
$A8F5 Kill Picture Yes 
$A8CD Kill Poly Yes 

Apple Talk* LAPCioseProtocol Yes 
Apple Talk* LAPOpenProtocol Yes 
Apple Talk* LAPRdCancel Yes 
Apple Talk* LAP Read Yes 
Apple Talk* LAPWrite Yes 

$A9F2 Launch Yes 
$A892 Line Yes 
$A891 Line To Yes 
$A9A2 Load Resource Yes 
$A9FB Load Scrap Yes 
$A9FO LoadSeg Yes 
$A870 LocaiToGiobal 
$A867 LongMul 
$A868 LoWord 
$AA39 Make IT able Yes 
$AAOD MakeRGBPat 
$A8FC Map Poly 
$A8F9 MapPt 
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Table 3.006. Continued 

Trap Number Name Moves Memory 
$A8FA MapRect 
$A8FB MapRgn Yes 
$A063 MaxAppiZone 
$A061 Max Block 
$A11D MaxMem 
$A821 MaxSizeRsrc 

Text Edit* MeasureJust Yes 
$A837 Measure Text Yes 
$AA66 MenuChoice 
$A93E MenuKey Yes 
$A93D MenuSelect Yes 
$A991 Modal Dialog Yes 
$A036 More Masters Yes 
$AOOF MountVol 
$A894 Move 
$A959 MoveControl Yes 
$A064 MoveHHi Yes 
$A877 MovePortTo 
$A893 Move To 
$A91B Move Window Yes 

Apple Talk* MPPCiose Yes 
Apple Talk* MPPOpen Yes 

$A9EO Munger Yes 
$AA4B NewCDialog Yes 
$A954 NewControl Yes 
$AA45 NewCWindow Yes 
$A97D New Dialog Yes 
$A166 NewEmptyHandle Yes 
$AA2F NewGDevice Yes 
$A122 NewHandle Yes 
$A931 NewMenu Yes 
$AA91 New Palette Yes 
$AA03 NewPixMap Yes 
$AA07 NewPixPat Yes 

Color QuickDraw* NewPort Yes 
$A11E NewPtr Yes 
$A8D8 NewRgn Yes 
$A906 NewString Yes 
$A913 NewWindow Yes 
$A987 NoteAiert Yes 
$A856 ObscureCursor 
$A035 Offline 
$A8CE OffsetPolv 
$A8A8 OffsetRect 
$A8EO OffsetRgn 
$AA21 OpColor 
$AOOO Open 

Color QuickDraw* OpenCPicture Yes 
$AAOO O_Q_enCPort Yes 
$A986 OpenDeskAcc Yes 
$A8F3 Open Picture Yes 

Color QuickDraw* Open Pix Map Yes 
$A8CB Open Poly Yes 
$A86F Open Port Yes 
$A997 Open Res File Yes 
$AOOA OpenRF Yes 
$A9C4 OpenRFPerm Yes 
$A8DA OpenRgn Yes 
$A030 OSEventAvail 
$A9E7 PackO 
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Section Ill: ROM Traps and System Calls 183 

Table 3.006. Continued 

Trap Number Name Moves Memory 
$A9E8 Pack1 
$A82C Pack10 
$A82D Pack11 
$A82E Pack12 (ColorPicker) 
$A82F Pack13 
$A830 Pack14 
$A831 Pack15 
$A9E9 Pack2 Yes** 
$A9EA Pack3 StdFile) Yes*** 
$A9EB Pack4 Floatino Point) 
$A9EC PackS Transcendental Functions) 
$A9ED Pack61 lntUtils) Yes**** 
$A9EE Pack7 Binary-Decimal Conversion) Vest 
$A816 PackS 
$A82B Pack9 
$A8CF PackBits 
$A8BF PaintArc Yes 
$A90D PaintBehind Yes 
$A90C PaintOne Yes 
$A888 PaintOval Yes 
$A8C7 PaintPoly Yes 
$A8A2 PaintRect Yes 
$A8D3 PaintRgn Yes 
$A8B1 PaintRoundRect Yes 
$AAAO Palette2CT ab Yes 
$A98B ParamText Yes 
$A001 PBCiose 

Disk Driver* PBControl Yes 
Disk Driver* PBEject Yes 
Disk Driver* PBFiushVol Yes 
Disk Driver* PBMountVol Yes 
Disk Driver* PBOffline Yes 
Disk Driver* PBOpen Yes 
Disk Driver* PBOpenRF Yes 
Disk Driver* PBStatus Yes 

$A89C Pen Mode 
$A89E Pen Normal Yes 
$A89D Pen Pat Yes 
$AAOA PenPixPat Yes 
$A89B Pen Size 
$A8F2 PicComment Yes 
$A94E PinRect 

Script Manaoer* Pixei2Char Yes 
$AA1F PlotCicon Yes 
$A94B Plot Icon Yes 
$AA98 PmBackColor Yes 
$AA97 PmForeColor Yes 
$A80B PopUpMenuSelect 
$A876 PortSize 
$A02F Post Event 
$A12F PPostEvent 

Printing Manager* PrCiose Yes 
Printing Manager* PrCioseDoc Yes 
Printino Manaoer* PrCiosePaoe Yes 
Printino Manager* PrCtiCall Yes 
Printing Manager* PrDrvrCiose Yes 
Printino Manager* PrDrvrDCE Yes 
Printing Manager* PrDrvrOpen Yes 
Printing Manager* PrError Yes 
Printina Manager* PrGeneral Yes 
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Table 3.006. Continued 

Trap Number Name Moves Memory 
$A8FD PrGiue 
$A05A Prime Time 

Printing Manager* PrintDefault Yes 
Printing Manager* PrJobDialog Yes 
Printing Manager* PrJobMerge Yes 
Printing Manager* PrO pen Yes 
Printing Manager* PrOpenDoc Yes 
Printing Manager* PrOpenPage Yes 

$AA3D Protect Entry 
Printing Manager* PrPicFile Yes 
Printing Manager* PrSetError Yes 
Printing Manager* PrStiDialog Yes 
Printing Manager* PrValidate Yes 

$A8AC Pt2Rect 
$A8AD PtlnRect 
$A8E8 PtlnRgn 
$A9EF PtrAndHand Yes 
$A9E3 PtrToHand Yes 
$A9E2 PtrToXHand Yes 
$A048 PtrZone 
$A148 PtrZone 
$A8C3 PtToAngle 
$A04D PurgeMem Yes 
$A062 PurgeS pace 
$A9CA Putlcon 
$A9FE Put Scrap Yes 
$AA40 QDError 
$A861 Random 
$A04F RDrvrlnstall 
$A002 Read 
$A039 ReadDateTime 
$A037 ReadParam 
$A051 ReadXPRam 
$AA36 ReaiColor Yes 
$A902 Real Font Yes 
$A027 ReallocHandle Yes 
$A128 RecoverHandle 
$A8E9 RectlnRgn 
$A8DF RectRgn Yes 
$A9A3 Release Resource Yes 
$A050 ReiString 
$AOOB Rename 
$A9AF Res Error 
$AA3E Reserve Entry_ 
$A040 ResrvMem Yes 

Shutdown* Restart Yes 
$AA4A Restore Entries 

ColorPicker* RGB2CMY Yes 
ColorPicker* RGB2HSU Yes 
ColorPicker* RGB2S2 Yes 

$AA15 RGBBackColor Yes 
$AA14 RGBForeColor Yes 
$A80C RGetResource Yes 
$A9AE Rmve Reference 
$A9AD RmveResource Yes 
$A059 RmvTime 
$A9C5 RsrcMapEntry 
$A996 RsrcZonelnit Yes 
$A042 RstFillock 
$AA49 Save Entries 
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Table 3.006. Continued 

Trap Number Name Moves Memory 
$A90E SaveOid Yes 
$A8F8 ScalePt 
$A8B5 Script Uti I 
$A833 ScrnBitMap 
$A8EF ScroiiRect Yes 
$A9C6 Secs2Date 
$A8AA SectRect 
$A8E4 SectRgn Yes 
$AA50 SeedCFill 
$A839 Seed Fill 
$A91F SelectWindow Yes 
$A97E SeiiText Yes 
$A921 SendBehind Yes 
Serial* SerCirBrk Yes 
Serial* SerGetBrk Yes 
Serial* SerHShake Yes 
Serial* SerReset Yes 
Serial* SerSetBrk Yes 
Serial* SerSetBuf Yes 
Serial* SerStatus Yes 
$A07A SetADBinfo 
$A057 SetAppiBase Yes 
$A02D SetAppLimit 
$AA1C SetCCursor Yes 
$AA3C SetCiientiD 
$A879 SetCiip Yes 
$AA16 SetCPixel Yes 
$A95B SetCRefCon 
$A95F SetCTitle Yes 
$A96B SetCtiAction 
$AA43 SetCtiColor Yes 
$A965 SetCtiMax Yes 
$A964 SetCtiMin Yes 
$A963 SetCtiValue Yes 
$A851 SetCursor 
$A03A SetDateTime 
$A07E SetDefaultStartup 
$AA47 SetDeskCPat Yes 
$AA2D SetDeviceAttribute 
$A98E SetDitem Yes 
$A8DD SetEmptyRgn Yes 
$AA3F SetEntries 
$AA9C SetEntryColor 
$AA9E SetEntryUsage 
$A012 SetEOF 
$AOOD SetFilelnfo 
$A041 SetFiiLock 
$A043 SetFiiType 
$A903 SetFontLock Yes 
$A044 SetFPos 
$A814 SetFractEnable 
$A834 SetFScaleDisable 
$AA31 SetGDevice 
$A04B SetGrowZone 
$A024 SetHandleSize Yes 
$A947 Set Item Yes 
$A84F SetltemCmd 
$A940 Setltemlcon Yes 
$A944 SetltemMark Yes 
$A942 SetltemStyle Yes 
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Table 3.006. Continued 

Trap Number Name Moves Memory 
$A98F Set IT ext Yes 
$AA65 SetMCEntries 
$AA62 SetMCinfo Yes 
$A93C SetMenuBar 
$A94A SetMenuFiash 
$A878 SetOrigin 
$A083 SetOSDefault 
$AA95 SetPalette 
$A899 SetPenState 
$A873 SetPort 
$A875 SetPortBits 
$AA06 SetPortPix 
$A880 SetPt 
$A020 SetPtrSize Yes 
$A8A7 SetRect 
$A8DE SetRectRgn Yes 
$A9A7 SetResAttrs 
$A9F7 SetResFileAttrs 
$A9A9 SetReslnfo Yes 
$A99B SetResload 
$A993 SetResPuroe 
$AA4E SetStdCProcs 
$A8EA SetStdProcs 
$A907 SetString Yes 
$A047 SetTrapAddress 
$A081 SetVideoDefault 
$A015 Set Vol 
$AA41 SetWinColor Yes 
$A92E SetWindowPic 
$A918 SetWRefCon 
$A91A SetWTitle Yes 
$A01B SetZone 
$A855 ShieldCursor 
$A957 ShowControl Yes 
$AS 53 ShowCursor 
$A828 ShowDitem Yes 
$A908 ShowHide Yes 
$A897 ShowPen 
$A915 ShowWindow Yes 
$A895 ShutDown Dispatch Yes¥ 
$A075 Slntlnstall 
$A076 SlntRemove 
$A95C SizeControl Yes 
$A9A5 Size Resource 
$A91D Size Window Yes 
$A8BC SlopeFromAngle 
$A06E SlotManager Yes§ 
$A06F SlotVInstall 
$A070 SlotVRemove 

ColorPicker• Sma11Fract2Fix Yes 
$A802 SndAddModifier Yes 
$A806 SndControl 
Sound* SndDisposeChannel Yes 
$A803 SndDoCommand 
$A804 SndDolmmediate 
$A807 SndNewChannel Yes 
$A805 SndPiay 
$A88E Space Extra 
$A065 StackS pace 
Sound* StartSound Yes 
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Trap Number Name Moves Memory 
$A005 Status Yes 
$A8BD StdArc Yes 
$A8EB StdBits Yes 
$A8F1 StdComment Yes 
$A8EE StdGetPic 
$A890 Stdline Yes 
$ABF8 StdOpcodeProc 
$A886 StdOval Yes 
$A8C5 StdPoly Yes 
$A8FO StdPutPic Yes 
$A8AO StdRect Yes 
$A801 StdRgn Yes 
$A8AF StdRRect Yes 
$A882 StdText Yes 
$A8ED StdTxMeas Yes 
$A973 Still Down Yes 
$A986 StopAiert Yes 
Sound* StopSound Yes 
$A88C String Width Yes 
$A055 StripAddress 
$A866 Stuff Hex 
$A87F SubPt 
$A05D SwapMMUMode 
$A9C8 SysBeep Yes 
$A090 SysEnvirons 
$A9C9 SysError Yes 
$A9B3 SystemCiick Yes 
$A9C2 System Edit Yes 
$A9B2 System Event 
$A9B5 System Menu Yes 
$A984 System Task 
$A908 TEActivate Yes 
$A813 TEAutoView Yes 
$A9DO TECaiText Yes 
$A904 TECiick Yes 
$A905 TECopy Yes 
$A906 TECut Yes 
$A909 TEDeactivate Yes 
$A907 TEDelete Yes 
$A83D TEDispatch Vest 
$A9CD TEDispose Yes 

TextEdit* TEFromScrap Yes 
$A83C TEGetOffset Yes 
$A9CB TEGetText Yes 
$A9DA TEidle Yes 
$A9CC TEl nit Yes 
$A9DE TEinsert Yes 
$A9DC TEKey Yes 
$A902 TENew Yes 
$A9DB TEPaste Yes 
$A812 TEPinScroll Yes 
$A9DD TEScroll Yes 
$A811 TESeiView Yes 
$A9DF TESetJust Yes 
$A901 TESetSelect Yes 
$A9CF TESetText Yes 
$A966 TestControl Yes 
$AA2C T estDeviceAttribute 
$A83E TEStyleNew 
$A903 TEUpdate Yes 

(contmued) 
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Table 3.006. Continued 

Traf) Number 
$A9CE 
$ABBB 
$ABB7 
$ABB9 
$ABBA 
$AB86 
$A975 
$A838 
$A96B 
$A91E 

Script Manager* 
$ABAB 
$ABE5 
$A810 
$A9C1 
$A9FA 
$A9F1 
$AOOE 
$A8DO 
$A999 
$A953 
$A978 
$A054 
$A998 
$A92A 
$A929 
$A033 
$A034 
$A977 
$A003 
$A03B 
$A980 
$A052 
$A819 
$A8E7 
$A9FC 
$A83A 

Notes: 

Source: 

See Also: 

Name Moves Memory 
TextBox Yes 
Text Face 
TextFont 
TextMode 
TextSize 
TextWidth Yes 
TickCount Yes 
TrackBox Yes 
TrackControl Yes 
TrackGoAway Yes 
Transliterate Yes 
UnionRect 
UnionRgn Yes 
Unique11D 
Unig_ueiD 
UnloadScrap Yes 
UnloadSeg Yes 
UnmountVol 
UnpackS its 
UpdateResFile 
UpdtControl Yes 
UpdtDialog Yes 
UprString 
UseResFile 
ValidRect Yes 
ValidRgn Yes 
Vlnstall 
VRemove 
WaitMouseUp Yes 
Write 
WriteParam 
Write Resource 
WriteXPRam 
XMunger 
XorRgn Yes 
Zero Scrap Yes 
Zoom Window Yes 

•* This routine is not a trap but either a dispatched routine or a routine controlled 
by the indicated manager. 
•** DIBadMount, DIFormat, Dlload, DIUnload, DIVerify, DIZero. 
•*** SFGetFile, SFPGetFile, SFPPutFile, SFPutFile. 
•**** IUCompString, IUDatePString, IUDateString, IUEquaiString, IUGetlntl, 
IUMagiDString, IUMagString, IUMetric, IUSetlntl, IUTimePString, IUTimeString. 
·t NumToString, StringToNum, PStr2Dec, Dec2Str, CStr2Dec. 
•¥ ShutDwnlnstall, ShutDwnRemove. 
•§ sExec, sGetBiock, sGetcString, sGetDriver, sPrimarylnit. 
•:1: TEGetHeight, TEGetOffset, TEGetPoint, TEGetStyle, TEReplaceStyle, 
TESetStyle, TEStyllnsert, TE StyleNew, TEStyiPaste. 

Inside Macintosh, pages 111-215 to 111-226, V-603 to V-605, X-Ref-63 to X-Ref-72 

3.008. Interface Toolbox Managers 
3. 156. Operating System Calls 
And other tables for various Toolbox and OS routines 
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3.007. Global Variables 

Name Location • Size Description/Comments 
ABusVars $208 Pointer to Apple Talk variables 
ACount $A9A Word Stage number (Q-3) of last alert 
AN umber $A98 Word Resource 10 of last alert 
ApFontiD $984 Word Number of application font 
Appllimit $130 Aoolication heao limit 
AopiScratch $A78 12 bvtes Application scratch area 
AppiZone $2AA Address of application heao 
AooParmHandle $AEC Handle to Finder info 
AtMenuBottom $AOC Word Menu scrolling flaa 
AuxWinHead $COO Lon a Auxiliary window list header 
Boo tO rive $210 Word Working directory_ reference number for svstem startup volume 
BufPtr $10C Address of end of jump table 
BufTaDate $304 Lon a Date and time of last modification file tag 
BufTgFBkNum $302 Word Logical block number file tag 
BufTaFFia $300 Word Flaas file taa (bit 1 = 1 if resource fork) 
BufTaFNum $2FC Lon a File number file tag 
CaretTime $2F4 Long Caret-blink interval (in ticks) 
CPU Flag $12F Word CPU in use flag 
CrsrThresh $8EC Word Mouse-scaling threshold 
Cur Activate $A64 Pointer to window to receive activate event 
CurApName $910 32 bytes Current aoolication name (Pascal string) 
CurApRefNum $900 Word Reference number of current application's resource file 
CurDeactive $A68 Pointer to window to receive deactivate event 
CurDirStore $398 Lana 10 of directory last opened 
CurJTOffset $934 Word Offset to jumo table from AS 
CurMao $A5A Word Reference number of current resource file 
CurPageOption $936 Word Sound/Screen buffer confia oassed to Chain/Launch 
CurPitch $280 Word Count in sauare-wave synthesizer buffer 
CurrentA5 $904 Address of boundary between application globals and parameters 
CurStackBase $908 Address of stack base (start of aoolication alobals) 
DABeeper $A9C Address of current sound procedure 
DAStrinas $AAO 16 bvtes Handles to ParamText strings 
DefltStack $322 Long Default stack soace allotment 
DefVCBPtr $352 Pointer to default VCB 
DeskHook $A6C Address of l)aintina desktop/clicks resoonse orocedure 
DeskPattern $A3C 8 bytes Desktop pattern 
Device list $8A8 Handle to first element in device list 
DlaFont $AFA Word Font number used in dialogs and alerts 
Double Time $2FO Long Double-click interval (in ticks) 
Draa Hook $9F6 Address of draa control procedure 
Draa Pattern $A34 8 bytes Dragged region's outline pattern 
DrvOHdr $308 10 bytes Drive queue header 
DSAiertRect $3F8 8 bvtes Rectangle enclosing system error alert 
DSAiertTab $2BA Pointer to system error alert table 
DSErrCode $AFO Word Current svstem error 10 
DTQueue $092 10 bytes Deferred task queue header 
EventOueue $A14A 10 bvtes Event aueue header 
ExtStsDT $2BE 16 bytes External status interrupt vector table 
FCBSPtr $34E Pointer to FCB buffer 
FinderName $2EO 16 bytes Finder name (Pascal string) 
FractEnable $BF4 Byte Fractional widths flaa (nonzero= enables) 
FScaleDisable $A63 Byte Font scaling flag (nonzero to disable) 
FSFCBLen $3F6 Word Size of a FCB (-1 on 64K ROM) 
FSQHdr $360 10 bvtes File 110 aueue header 
GhostWindow $A84 Pointer to window never considered foremost 
GravRan $9EE Handle to desktop region 
GZRootHnd $328 Handle to relocatable block not to be moved by Grow Zone 
HeaoEnd $114 Address of aoolication heap zone end 
HiliteMode $938 Highlighting flaa 
HilteRGB $DAO Default highlight color 
Inti Spec $BAO Long International installed flag (-1 =no) 
JADBProc $6B8 Pointer to ADBRelnit pre/postorocessina routine 
JDTinstall $09C Jump vector for DTinstall routine 
JFetch $8F4 Jump vector for Fetch function 
JIODone $8FC Jumo vector for IODone function 
Journal Flaa $8DE Word Journaling mode 
Journal Ref $8E8 Word Reference number of iournaling device driver 
JStash $8F8 Jump vector for Stash function 
JVBLTask $028 Jumo vector for DoVBLTask routine 
KbdLast $218 Byte ADB address of kevboard last used 
KbdTyoe $21E Bvte Type of keyboard last used 

(contmued) 
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Table 3.007. Continued 

Name Location .. Size Description/Comments 
KeyRepThresh $190 Word Auto-key rate 
Key Thresh $18E Word Auto-key threshold 
LastFOND $BC2 Handle to last family record used 
Lo3Bytes $31A $00FFFFFF 
Lvi1DT $192 32 bytes Level-1 secondary interrupt vector table 
Lvi2DT $1B2 32 bytes Level-2 secondary interrupt vector table 
Main Device $8A4 Handle to the current main device 
MBarEnable $A20 Word Menu ID for DA 
MBarHeight $BAA Word Menu bar height 
MBarHook $A2C Address of routine called before MenuSelect 
MemErr $220 Word Current value of MemError 
MemTop $108 Address of RAM end 
MenuCinfo $D50 Header for menu color information table 
Menu Disable $B54 ID and item number for selected disabled item 
Menu Flash $A24 Word Count of menu item blink duration 
Menu Hook $A30 Address of routine called during MenuSelect 
Menu List $A1C Handle to current menu list 
MinStack $31E Long Minimum stack space allotment 
MinusOne $A06 I$FFFFFFFF 
MMU32Bit $CB2 Byte Current address mode 
OldContent $9EA Handle to saved content region 
Old Structure $9E6 Handle to saved structure region 
OneOne $A02 $00010001 
PaintWhite $9DC Word Paint window white before update flag 
PortBUse $291 Byte Serial Port B Available flag 
PrintErr $944 Word Result code from lasting Print Manager routine 
QOColors $8BO Default QuickDraw colors 
RAM Base $2B2 Base address for Trap routines in RAM 
Res Err $A60 Word Current value of ResError 
ResErrProc $AF2 Address of resource error procedure 
Res Load $A5E Word Current SetResLoad state 
ResumeProc $A8C Address of resume procedure 
And Seed $156 Long Random number seed 
ROM85 $28E Word Version number of ROM 
ROM Base $2AE Base address of ROM 
ROMFontO $980 Handle to record for system font 
RomMaplnsert $B9E Byte Insert map to the ROM resources flag 
SaveUpdate $9DA Word Generate update events flag 
SaveVisRgn $9F2 Handle to saved visRgn 
SCCRd $1D8 sec read (base address) 
SCCWr $1DC sec write (base address) 
ScrapCount $968 Word Count changed by ZeroScrap 
ScrapHandle $964 Handle to desk scrao in memory 
ScrapName $96C Pointer to scrao file name (Pascal string) 
ScrapSize $960 Long Size of desk scrap (in bvtes) 
ScrapState $96A Word Location of desk scrap 
Scratch20 $1E4 20 bytes Scratch area 
Scratch8 $9FA 8 bytes Scratch area 
ScrDmpEnb $2F8 Byte Command-Shift-Number flag (0 == don't process) 
ScrHAes $104 Word Horizontal pixels (per inch) 
ScrnBase $824 Address of main screen buffer 
ScrVRes $102 Word Vertical pixels (per inch) 
SdVolume $260 Byte (LO 3bits Speaker volume 
SEvtEnb $15C Byte SystemEvent False flag (0 == return False) 
SFSaveDisk $214 Word Negated volume reference number of Standard File Package 
Sound Base $266 Pointer to freeform synthesizer buffer 
Sound Level $27F Byte Amplitude (in 740-bvte buffer) 
SoundPtr $262 Pointer to four-tone record 
SPAiarm $200 Long Alarm setting 
SPATalkA $1F9 Byte Apple Talk node ID Hint (modem port) 
SPATalkB $1FA Byte Apple Talk node ID Hint (printer POrt) 
SPCiikCaret $209 Byte Double-click/caret-blink times 
SPConfig $1FB Byte Use types for serial ports 
SPFont $204 Word Application font number, minus 1 
SPKbd $206 Byte Auto-click threshold/rate 
SPMisc2 $20B Byte Mouse scaling, system startup disk, menu blink values 
SPPortA $1FC Word Port configuration (modem) 
SPPortB $1FE Word Port configuration (printer) 
SPPrint $207 Byte Printer connection 
SPValid $1F8 Byte Validity status 
SPVoiCtl $208 Byte Speaker volume setting (in Parameter RAM) 
SynListHandle $032 Handle to the synthetic font list 

(contmued) 
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Table 3.007. Continued 

Name Location * Size Description/Comments 
S_ysEvtMask $144 Word System event mask 
SysFontFam $BA6 Word Number of font to use for system font (if non-zero) 
SysFontSize $BAS Word Size of system font (if non-zero) 
SysMao $A5S Word Reference number of system resource file 
SysMaoHndl $A 54 Handle to mao of system resource file 
SysParam $1F8 20 bytes Copy of Parameter RAM 
SysResName $ADS 20 bytes Name of system resource file (Pascal strino) 
S_y_sZone $2A6 Address of system heap 
TEDoText $A70 Address of TextEdit multipurpose routine 
TERecal $A74 Address of routine to recalculate TextEdit line starts 
TEScroHandle $AB4 Handle to TextEdit scrap 
TEScrpLength $ABO Long Size of TextEdit scrap (in bvtes) 
TheGDevice $CCS Lon a Handle to current active device 
The Menu $A26 Word 10 of currently hiahlighted menu 
TheZone $11S Address of current heap zone 
Ticks $16A Long Number of ticks since system startup 
Time $20C Lon a Seconds since midnight, 1 January 1904 
TimeD BRA $000 Word DBRA instruction execution. (times per millisecond) 
TimeSCCDB $002 Word sec access rate (times per millisecond) 
TimeSCSIDB $DA6 Word SCSI access rate (times per millisecond) 
TmpResLoad $B9F Byte Temporary SetResLoad state 
ToExtFS $3F2 Pointer to external file system 
TooiScratch $9CE 8 bytes Scratch area 
TopMapHndl $A 50 Handle to resource map of most recently opened resource file 
TopMenultem $AOA Too of scrollable menu (pixel value) 
UTableBase $11C Base address of unit table 
VBLQueue $160 10 bytes Vertical retrace aueue header 
VCBQHdr $356 10 bvtes VCB aueue header 
VIA $1DA VIA base address 
WidthlistHand $8E4 Handle to handle list of recently used width tables 
WidthPtr $B10 Pointer to global width table 
WidthTabHandle $B2A Handle to global width table 
Windowlist $906 Pointer to first window in list (0 "' if not using windows) 
WMgrPort $9DE Pointer to Window Manaaer port 

Notes: * Addresses are not guaranteed by Apple and should be avoided if possible. 

Source: Inside Macintosh, pages 1-85, 111-227 to 111-231, IV-309, V-607, X-Ref-83 to X-Ref-88 
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3.008. Interface Toolbox Managers 

Manager ROM Introduced* See Tables 
Resource Manager 64K 3.009 to 3.010 
QuickDraw 64K 3.011 to 3.047 
Color Manager 256K (Mac II) 3.048 to 3.051 
Font Manager 64K 3.052 to 3.060 
Script Manager 256K 3.061 to 3.066 
Toolbox Event Manager 64K 3.067 to 3.072 
Window Manager 64K 3.073 to 3.082 
Control Manager 64K 3.083 to 3.091 
Menu Manager 64K 3.092 to 3.1 01 
TextEdit 64K 3.1 02 to 3.111 
Dialog Manager 64K 3.112 to 3.120 
Desk Manager 64K 3.121 to 3.124 
Scrap Manager 64K 3.125 to 3.128 
Toolbox Utilities 64K 3.129 to 3.133 
Package Manager 64K 3.134 to 3.146 
Binary-Decimal Conversion Package 64K 3.136 
International Utilities Package 64K 3.137 to 3.141 
Standard File Package 64K 3.142 to 3.146 
Palette Manager 256K (Mac II) 3.147 to 3.150 
List Manager 128K 3.151 to 3.155 

Notes: * ROM where manager first appeared. 

Source: Technical Introduction to the Macintosh Family, pages 16 to 21 

See Also: 3.156. Operating System Calls 



3.009. Resource Manager Routines 

Name Descriotion Defined· Pascal Definition 
AddResource Adds resource to current file I PROCEDURE AddResource (theData:Handle; theType:ResType; theiD:INTEGER; name:Str255); 
Changed Resource Sets resource change attribute I PROCEDURE ChanQedResource CtheResource:Handle); 
CloseResFile Closes resource file I PROCEDURE CloseResFile (refNum:INTEGER); 
Count1 Resources Counts resources in current resource file IV FUNCTION Count1 Resources {theType:ResType) : INTEGER: 
Count1 Types Counts types of current resource file IV FUNCTION Count1Types :INTEGER; 
CountResources Counts resources of a type in all open res files I FUNCTION CountResources (theType:ResType) : INTEGER: 
Count Types Returns number of resource types in all open files I FUNCTION CountTypes : INTEGER; 
CreateResFile Creates new, empty resource file I PROCEDURE CreateResFile (fileName:Str255} 
CurResFile Returns reference number of current resource file I FUNCTION CurResFile : INTEGER; 
Detach Resource Replaces handle of resource with NIL I PROCEDURE DetachResource CtheResource:Handle); 
Get11ndResource Gets indexed resource in current resource file IV FUNCTION Get11ndResource (theType:ResType; index: INTEGER) : Handle; 
Get11ndType Gets index of resource in current resource file IV PROCEDURE Get11ndType (VAR theType: ResType; index:INTEGER); 
Get1 Named Resource Gets named resource in current resource file IV FUNCTION Get1 NamedResource (theType:ResType: name:Str255) : Handle· 
Get1 Resource Gets resource in current resource file IV FUNCTION Get1 Resource (theTyoe:ResType; theiD: INTEGER) :Handle; 
GetlndResource Gets handle to indexed resource I FUNCTION GetlndResource (theType:ResType; index:INTEGER) : Handle: 
GetlndType Gets handle to indexed resource type I PROCEDURE GetlndType (VAR theType: ResType; index:INTEGER); 
GetNamedResource Gets named resource in all open files I FUNCTION GetNamedResource (theType:ResType; name:Str255l: Handle; 
GetResAttrs Returns attributes for resource I FUNCTION GetResAttrs (theResource:Handle) : INTEGER; 
GetResFileAttrs Returns resource file attributes I FUNCTION GetResFileAttrs (refNum:INTEGER) : INTEGER; 
GetReslnfo Returns information about resource I PROCEDURE GetReslnfo (theResource:Handle· VAR theiD:INTEGER; VAR theType:ResType; VAR name:Str255); 
Get Resource Gets handle to resource I FUNCTION GetResource (theType:ResType· theiD: INTEGER): Handle· 
HomeResFile Returns reference number of res file containina resource I FUNCTION HomeResFile (theResource:Handle): INTEGER; 
lnitResources Called by system· not for application use I FUNCTION lnitResources : INTEGER· 
Load Resource Reads resource into memory I PROCEDURE LoadResource (theResource:Handle); 
MaxSizeRsrc Determines size of resource from resource map IV FUNCTION MaxSizeRsrc (theResource:Handle): LONGINT· 
OpenResFile Opens named resource file makes it current I FUNCTION OpenResFile (fileName:Str255} : INTEGER; 
OpenRFPerm Opens resource file with permissions IV FUNCTION OpenRFPerm (fileName:Str255; vRefNum:INTEGER; permission:Bvte) : INTEGER; 
Release Resource Releases memory occupied by resource I PROCEDURE ReleaseResource (theResource:Handle); 
Res Error Returns error code of previous resource call I FUNCTION ResError : INTEGER; 
RGetResource Looks for resource in open files and ROM v FUNCTION RGetResource (theType:ResType; theiD: INTEGER): Handle; 
RmveResource Removes resource reference data from resource file I PROCEDURE RmveResource (theResource:Handle}; 
RsrcMapEntrv Gets offset of resource from map IV FUNCTION RsrcMapEntry (theResource:Handle): LONGINT; 
RsrcZonelnit Called automatically by system to init res map I PROCEDURE RsrcZonelnit; 
SetResAttrs Chanaes resource attributes I PROCEDURE SetResAttrs (theResource:Handle· attrs:INTEGER); 
SetResFileAttrs Sets resource file attributes I PROCEDURE SetResFileAttrs (refNum:INTEGER; attrs:INTEGER); 
SetReslnfo Chanaes ID and name of resource I PROCEDURE SetReslnfo CtheResource:Handle· theiD:INTEGER; name:Str255); 
SetResload Chanaes resource load state I PROCEDURE SetResload (load:BOOLEAN)· 
SetResPurge Sets write state for all resChanged resources I PROCEDURE SetResPurge (instaii:BOOLEAN); 
Size Resource Returns size in bytes of resource I FUNCTION SizeResource (theResource:Handle) : LONGINT; 
Unique11D Returns uniQue resource ID# for current res file IV FUNCTION UniQue11D (theType:ResType) : INTEGER; 
UniqueiD Returns unique resource ID number I FUNCTION UniQueiD (theType:ResType): INTEGER; 
UpdateResFile Makes resource chanaes permanent I PROCEDURE UodateResFile Crefnum:INTEGER); 
UseResFile Sets current resource file I PROCEDURE UseResFile (refNum:INTEGER); 
WriteResource Writes resource data to resource file I PROCEDURE WriteResource (theResource:Handle); 

Notes: • Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: Inside Macintosh, pages 1-114 to 1-127, IV-15 to IV-17, V-30 

See Also: 3.01 0. Resource Manager Result Codes and Resource Attributes 
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3.01 0. Resource Manager Result Codes and Resource Attributes 

Resource Attributes 
Mask Value Constant Description 

64 resSvsHeap Set on read into system heap 
32 resPuraeable Set if resource is puraeable 
1 6 res Locked Set if resource is locked 
8 res Protected Set if resource is protected 
4 res Preload Set if resource is to be preloaded 
2 resChanged Set if resource is to be written to resource file 

Resource File Attributes 
Mask Value Constant Description 

128 mapReadOnlv Set if file is read-only 
64 mapCompact Set if file is to be compacted on update 
32 maoChanaed Set if map is to be written on update 

Result Codes 
Ch:E Constant Description 
-1 9 2 resNotFound Resource was not found 
-193 resFNotFound Resource file was not found 
-1 9 4 addResFailed AddResource call failed 
-1 9 6 rmvResFailed RmveResource call failed 
-198 resAttrErr Attribute was inconsistent with operation requested 
-199 mapReadErr Map was inconsistent with operation requested 

Source: Inside Macintosh, pages 1-134, IV-21 

See Also: 3.009. Resource Manager Routines 



3.011 QulckDraw Regions/Pixels/Pictures Routines 

Name Description 
AddPt Adds coordinates of srcpt to dstPt 
BackPixPat Sets background pattern to multicolor Pixel pattern 
CalcMask Creates new bitmap as if MacPaint lasso used 
ClosePicture Closes picture definition 
ClosePoly Stops definiml ooiY!lOn 
CloseRQn Stops collectinQ region data and saves to dstRgn 
Copy Bits Transfers bit image between two bitmaDS with cliooin!l 
CoovMask Creates new bitmap using source's 1 bits 
Copy Pix Map Duplicates pixMap 
CoovPixPat Duplicates pixPat 
CopyRan Makes duplicate copy of srcRgn 
DiffRgn Creates new region by subtracting RgnB from RanA 
DisposPixMao Releases storaae used by pixMap 
DisoosPixPat Releases storage used by pixPat 
Draw Picture Draws Picture in dstRect 
EmptyRect Returns TRUE if rectangle is empty 
EmptyRgn Returns TRUE if region is empty 
EquaiPt Returns TRUE if two ooints eaual 
Eaua!Rect Returns TRUE if two rects equal 
EauaiRgn Returns TRUE if two regions identical 
EraseArc Paints inside of arc within rectanole with backaround pattern •• 
Erase Oval Paints inside of oval within rectangle with background pattern •• 
ErasePoly Paints inside of polygon with background pattern •• 
EraseRect Paints inside of rectanale with backaround pattern •• 
Erase Ran Paints inside of region with background pattern •• 
EraseRoundRect Paints inside of rounded rectangle with background pattern •• 
FiiiArc Fills arc within rectanale with pattern 
Fill Oval Fills oval within rectangle with pattern 
Fill Poly Fills _Q_oh'gon with pattern 
FiliRect Fills rectanale with pattern 
Fill Ran Fills region with pattern 
FiiiRoundRect Fills rounded rectangle with pattern 
FrameArc Draws outline inside arc within rectanale •• 
FrameOval Draws outline inside oval within rectangle •• 
FramePoly Draws outline inside polygon •• 
FrameRect Draws outline inside rectanQie •• 
FrameRan Draws outline inside region •• 
FrameRoundRect Draws outline inside rounded rectangle •• 
GetPixPat Returns handle to new pixPat created with ppat 
GlobaiTolocal Converts point from global coordinate system to local 
lnsetRect ChanQes rectangle size 
lnsetRan Changes region size 
lnvertArc Inverts pixels enclosed by wedae of rectangle 
lnvertOval Inverts pixels of oval enclosed by rectangle 
lnvertPoly Inverts pixels enclosed by polygon 
lnvertRect Inverts Pixels enclosed bv rectanale 
lnvertRan Inverts pixels enclosed by region 
lnvertRoundRect Inverts pixels enclosed by rounded rectangle 
Kill Picture Releases memory_ occupied bv picture 
Kill Poly Releases memorv occupied by oolygon 
LocaiToGiobal Converts ooint to global coordinate system 

Defined • 
I 
v 
IV 
I 
I 
I 
I 

IV 
v 
v 
I 
I 
v 
v 

v 

Pascal Definition 
PROCEDURE AddPt srcPt:Point; VAR dstPt:Point): 
PROCEDURE BackPixPat (ppat:PixPatHandle); 
PROCEDURE CalcMask srcptr,dstPtr:Ptr; srcRow dstRow height words:INTEGER); 
PROCEDURE ClosePicture; 
PROCEDURE ClosePoly; 
PROCEDURE CloseRgn (dstRgn:RgnHandle); 
PROCEDURE CopyBits (srcBits dstBits:BitMap; srcRect dstRect:Rect· mode:INTEGER; maskRgn:RgnHandle): 
PROCEDURE CopyMask (srcBits maskBits,dstBits:BitMap; srcRect,maskRect,dstRect:Rect); 
PROCEDURE CoovPixMao CsrcPM.dstPM:PixMaoHandle); 
PROCEDURE CopyPixPat (srcPP,dstPP:PixPatHandle); 
PROCEDURE CopyRgn (srcRgn,dstRgn:RgnHandle); 
PROCEDURE DiffRan CsrcRanA,srcRanB,dstRgn:RanHandle); 
PROCEDURE DisoosPixMap (pm:PixMapHandle); 
PROCEDURE DisposPixPat (ppat:PixPatHandle); 
PROCEDURE DrawPicture CmvPicture:PicHandle; dstRect:Rect): 
FUNCTION EmptyRect (r:Rect) : BOOLEAN· 
FUNCTION EmptyRgn (rgn:RanHandle) : BOOLEAN; 
FUNCTION Eaualpt (pt1,pt2:Point) : BOOLEAN· 
FUNCTION EquaiRect (rect1,rect2:Rect) : BOOLEAN· 
FUNCTION EquaiRgn (rgnA, rgnB:RgnHandle) : BOOLEAN; 
PROCEDURE EraseArc (r:Rect· startAngle arcAnale:INTEGER); 
PROCEDURE EraseOval r:Rect); 
PROCEDURE ErasePoly Cooly:PolvHandle); 
PROCEDURE EraseRect r:Rect): 
PROCEDURE EraseRgn rgn:RgnHandle): 
PROCEDURE EraseRoundRect (r:Rect· ovaiWidth ovaiHeight:INTEGER}; 
PROCEDURE FiiiArc (r:Rect; · startAnale arcAnale:INTEGER: pat:Pattern); 
PROCEDURE FiiiOval r:Rect; pat:Patternt 
PROCEDURE FiiiPolv {poly:PolvHandle· pat: Pattern); 
PROCEDURE FiiiRect r:Rect; pat:Pattern); 
PROCEDURE FillRgn rgn:RgnHandle; pat:Pattern); 
PROCEDURE FillRoundRect (r:Rect; · ovaiWidth,ovalHeight:INTEGER· pat:Pattern); 
PROCEDURE FrameArc (r:Rect· startAnale arcAnale:INTEGER); 
PROCEDURE FrameOval r:Rect); 
PROCEDURE FramePolv (poly:PolvHandle}; 
PROCEDURE FrameRect r:Rect); 
PROCEDURE FrameRgn rgn:RgnHandle); 
PROCEDURE FrameRoundRect (r:Rect· ovaiWidth ovalHeight:lNTEGER)· 
FUNCTION GetPixPat (patiD:INTEGER) : PixPatHandle; 
PROCEDURE GlobaiTolocal (VAR pt:Point); 
PROCEDURE lnsetRect CVAR r:Rect: dh,dv:lNTEGER); 
PROCEDURE lnsetRan (ran:RgnHandle; dh,dv:lNTEGERl: 
PROCEDURE lnvertArc (r:Rect; startAnale arcAngle:lNTEGER); 
PROCEDURE lnvertOval r:Rect); 
PROCEDURE lnvertPoly (poly:PolyHandle); 
PROCEDURE lnvertRect r:Rect): 
PROCEDURE lnvertRgn ran:RgnHandle); 
PROCEDURE lnvertRoundRect (r:Rect; ova!Width ova!Height:INTEGER)· 
PROCEDURE KiiiPicture myPicture:PicHandle}; 
PROCEDURE KillPoly (poly:PolyHandle); 
PROCEDURE LocaiToGiobal (VAR pt:Point); 

(continued) 
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Table 3.011. Continued 

Name 
MakeRGBPat 
NewPixMap 
NewPixPat 
NewRan 
Offset Poly 
OffsetRect 
Offset Ran 
Open Picture 
Open Poly 
Open Ran 
PaintArc 
PaintOval 
PaintPolv 
PaintRect 
PaintRan 
PaintRoundRect 
PenPixPat 
PicComment 
Pt2Rect 
PtlnRect 
PtlnRgn 
PtToAnale 
RectlnRgn 
RectRgn 
ScroiiRect 
SectRect 
SectRgn 
Seed Fill 
SetEmptyRgn 
SetPt 
SetRect 
SetRectRgn 
SubPt 
UnionRect 
Union Ran 
XorRgn 

Notes: 

Source: 

See Also: 

Description Defined· 
Creates pixPat with approximate RGB color 
Returns handle to new pixMao structure 
Returns handle to new pixPat structure 
Allocates space for new region 
Moves polygon on coordinate plane 
Moves rectangle by dh, dv amounts 
Moves reaion on coordinate plane 
Returns handle to new picture 
Returns handle to new polygon, starts saving def 
Allocates space and collects data for new reaion 
Paints inside of arc within rectanale •• 
Paints inside of oval within rectangle •• 
Paints Inside of polygon •• 
Paints inside of rectangle •• 
Paints inside of region •• 
Paints inside of rounded rectanr:~le •• 
Sets pen pattern to multicolor pixel pattern 
Inserts comment into current picture 
Generates smallest rectanale that encloses two points 
Returns TRUE if point is enclosed in rectangle 
Returns TRUE if point is in region 
Calculates angle straiaht up from center of rectanale to point 
Returns TRUE if rectanale intersects reaion 
Destroys previous region def, sets to new rectangle 
Scrolls bits of rectanale with arafPort 
Generates rectangle intersection of two rectangles 
Creates new region from intersection of two regions 
Creates new bitmap with MacPaint-like fill 
Destroys previous region def, then same as NewRan 
Assigns coordinates to point 
Assians boundary coordinates for rectai1Qie 
Destroys previous region def, sets to new coordinates 
Subtracts coordinates of srcPt from dstPt 
Generates smallest rectan!lle that encloses two rectangles 
Creates new region from union of two reaions 
Creates new region by XORing union and intersection of two rectangles 

•* Volume of Inside Macintosh where first definition of routine appeared (I-V). 
···Uses settings of current grafPort (pnMode, pnPat, and so on). 

Inside Macintosh, pages 1-174 to 1-194, IV-23 to IV-25, V-70 to V-75 

3.024. QuickDraw Bitmap Data Structure 
3.026. QuickDraw Picture Data Structure 
3.027. QuickDraw Polygon Data Structure 
3.028. QuickDraw Pen State Data Structure 
3.031. OuickDraw Pen Transfer Modes 
3.034. Color QuickDraw Routines 
3.039. PixMap Data Structure 
3.040. PixPat Data Structure 

v 
v 
v 
I 

v 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

IV 
I 
I 
I 
I 
I 
I 
I 
I 

Pascal Definition 
PROCEDURE MakeRGBPat (ppat:PixPatHandle: mvColor:RGBColor}: 
FUNCTION NewPixMap : PixMapHandle· 
FUNCTION NewPixPat:PixPatHandle; 
FUNCTION NewRan : RanHandle· ~ 

PROCEDURE OffsetPoly (poly:PolyHandle· dh,dv:INTEGER): 
PROCEDURE OffsetRect (VAR r:Rect· dh dv:INTEGER); 
PROCEDURE OffsetRan Cran:RanHandle; dh,dv:INTEGER): 
FUNCTION OpenPicture (picFrame:Rect) : PicHandle; 
FUNCTION O,:>enPoly : PolyHandle: 
PROCEDURE OpenRgn; 
PROCEDURE PaintArc (r:Rect· startAnale arcAngle:INTEGER); 
PROCEDURE PaintOval r:Rect); 
PROCEDURE PaintPolv (polv:PolvHandle) · 
PROCEDURE PaintRect r:Rect); 
PROCEDURE PaintRan rgn:RgnHandle)· 
PROCEDURE PaintRoundRect (r:Rect· ovaiWidth ovaiHeight:INTEGER); 
PROCEDURE PenPixPat (ppat:PixPatHandle); 
PROCEDURE PicComment (kind dataSize:INTEGER· dataHandle:Handle); 
PROCEDURE Pt2Rect (pt1 .ot2:Point· VAR dstRect:Rect); 
FUNCTION PtlnRect (pt:Point; r:Rect) : BOOLEAN: 
FUNCTION PtlnRgn (pt:Point· rgn:RgnHandle): BOOLEAN; 
PROCEDURE PtToAnale (r:Rect· pt:Point; VAR anale:INTEGER); 
FUNCTION RectlnRgn (r:Rect; ran: RanHandle) : BOOLEAN; 
PROCEDURE RectRgn (rgn:RgnHandle; r:Rect}; 
PROCEDURE Scroi!Rect Cr:Rect; dh dv:INTEGER· uodateRan:RanHandle); 
FUNCTION SectRect (src1 src2:Rect· VAR dstRect:Rect): BOOLEAN: 
PROCEDURE SectRgn (srcRgnA srcRgnB,dstRgn:RgnHandle): 
PROCEDURE SeedFill CsrcPtr,dstPtr:Ptr: srcRow,dstRow,heiaht words,seedH,seedV:INTEGER); 
PROCEDURE SetEmptyRgn (rgn:RanHandle); 
PROCEDURE SetPt (VAR Pt:Point· h v:INTEGER): 
PROCEDURE SetRect CVAR r:Rect: left,top,riaht bottom:INTEGER); 
PROCEDURE SetRectRan (ran:RanHandle; left,top,riaht,bottom:INTEGER); 
PROCEDURE SubPt (srcPt:Point· VAR dstPt:Point); 
PROCEDURE UnionRect Csrc1 src2:Rect: VAR dstRect:Rect): 
PROCEDURE UnionRgn (srcRanA srcRanB dstRan:RanHandle); 
PROCEDURE XorRgn (srcRgnA srcRgnB dstRgn:RgnHandle)~ 
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3.012. QulckDraw Miscellaneous Routines 

Name Description Defined • Pascal Definition 
GetPixel Returns TRUE if coordinate point is black I FUNCTION GetPixel (h v:INTEGER) : BOOLEAN; 
Map Poly Maps scaled palyaon to destination rectanale I PROCEDURE MapPoly (poly: PolyHandle; srcRect dstRect:Rect); 
MapPt Maps scaled pt to destination rectangle I PROCEDURE MapPt (VAR pt:Point; srcRect dstRect:Rect); 
MapRect Maps scaled rectanale to destination rectanale I PROCEDURE MapRect (VAR r:Rect·srcRect dstRect:Rect); 
MapRgn Maps scaled region to destination rectangle I PROCEDURE MapRgn (rgn:RgnHandle;srcRect dstRect:Rect)· 
Random Returns pseudo random inteaer I FUNCTION Random : INTEGER; 
ScalePt Scales point to new size I PROCEDURE ScalePt (VAR pt:Point· srcRect,dstRect:Rect): 
StuffHex Stores bits into a data structure I PROCEDURE StuffHex (thinaPtr:Ptr; s:Str255); 

Notes: • Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: Inside Macintosh, pages 1-194 to 1-197 

See Also: 3.011. QuickDraw Regions/Pixels/Pictures Routines 
3.013. QuickDraw grafPort Routines 
3.014. OuickDraw Pen/line Drawing Routines 
3.015. OuickDraw Cursor Routines 
3.016. QuickDraw Text Drawing Routines 
3.021. Point Data Structure 
3.022. Rect Data Structure 
3.023. Region Data Structure 
3.027. Polygon Data Structure 
3.034. Color OuickDraw Routines 

3.013. QulckDraw GrafPort Routines 

Name DescrifJtion 
Back Pat Sets backaround pattern for current arafPort 
ClipRect Changes clipping region of current grafPort to rectanale 
CloseCPort Closes color arafPort· releases assianed memory 
ClosePort Closes grafPort; releases assianed memory 
GetCiip Makes region eQuivalent to current grafPort clipping region 
GetPort Returns pointer to current arafPort 
GrafDevice •• Sets device field for current arafPort 
lnitCPort Reinitializes previously opened color grafPort 
lnitGraf Initializes QuickDraw 
lnitPort Reinitializes previously opened arafPort 
MovePortTo •• Changes position of current arafPort's portRect 
OpenCPort Opens new color grafPort for use 
Open Port Opens new grafPort for use 
PortSize •• Chanoes size of current orafPort's partRect 
SetCiip Changes clipping reQion of current arafPort to region 
SetOrigin Changes local coordinate system of grafPort 
SetPort Specifies current arafPort 
SetPortBits Sets partBits field for current arafPort to bitmap 

Defined • Pascal Definition 
I PROCEDURE BackPat (pat:Pattern); 
I PROCEDURE ClipRect (r:Rect): 
v PROCEDURE CloseCPort (part:CGrafPtr); 
I PROCEDURE ClosePort (port:GrafPtr); 
I PROCEDURE GetCiip (rgn:RgnHandle): 
I PROCEDURE GetPort (port:GrafPtr)· 
I PROCEDURE GrafDevice (device: INTEGER): 
v PROCEDURE lnitCPort (port:CGrafPtr): 
I PROCEDURE lnitGraf CalobaiPtr:Ptr); 
I PROCEDURE lnitPort (part:GrafPtr)· 
I PROCEDURE MovePortTo (leftGiobal,topGiobai:INTEGER): 
v PROCEDURE OpenCPort (port:CGrafPtr); 
I PROCEDURE OoenPort (port:arafPtr); 
I PROCEDURE PortSize (width, height:INTEGER); 
I PROCEDURE SetC!ip (rgn:RgnHandle); 
I PROCEDURE SetOrigin (h v:INTEGER); 
I PROCEDURE SetPort (part:GrafPtr); 
I PROCEDURE SetPortBits (bm:BitMap); 

Notes: ··Volume of Inside Macintosh where first definition of routine appeared (1-V). 
••• Routine normally used internally by Toolbox, not by applications. 

Source: 

See Also: 

Inside Macintosh, pages 1-162 to 1-167, V-67 to V-68 

3.011. QuickDraw Regions/Pixels/Pictures Routines 
3.012. QuickDraw Miscellaneous Routines 
3.014. QuickDraw Pen/Line Drawing Routines 
3.015. QuickDraw Cursor Routines 
3.016. QuickDraw Text Drawing Routines 
3.019. QuickDraw GrafPort Data Structure 
3.033. QuickDraw lnitGraf Default Settings 
3.038. ColorGrafPort Data Structure 
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3.014. QuickDraw Pen/line Drawing Routines 

Name 
Get Pen 
GetPenState 
Hide Pen 
line 
Line To 
Move 
Move To 
Pen Mode 
Pen Normal 
Pen Pat 
Pen Size 
Set Pen State 
Show Pen 

Notes: 

Source: 

See Also: 

Descriotion Defined • Pascal Definition 
Returns current pen position PROCEDURE GetPen {VAR pt:Point); 
Saves current pen state in pnState PROCEDURE GetPenState (VAR pnState:PenStateJ· 
Decrements pnVis (neaative =don't draw) PROCEDURE HidePen; 
Moves pen and draws line indicated distance PROCEDURE Line_idh dv:INTEGER)· 
Moves pen and draws line to location PROCEDURE LineTo {h v:INTEGER)· 
Moves pen indicated distance PROCEDURE Move (dh dv:INTEGER); 
Moves pen to location PROCEDURE MoveTo (h,v:INTEGER); 
Sets pen transfer mode PROCEDURE PenMode (mode:INTEGER); 
Resets pen state to defaults PROCEDURE PenNormal; 
Sets pen pattern PROCEDURE PenPat {pat:Pattern): 
Sets dimensions of pen PROCEDURE PenSize (width,heiaht:INTEGER); 
Sets current pen state from pnState PROCEDURE SetPenState (pnState:PenState); 
Increments pnVis {0 = draw) PROCEDURE ShowPen· 

• Volume of Inside Macintosh where first definition of routine appeared (I-V). 

Inside Macintosh, pages 1-168 to 1·171 

3.011. QuickDraw Regions/Pixels/Pictures Routines 
3.012. QuickDraw Miscellaneous Routines 
3.013. QuickDraw GrafPort Routines 
3.014. QuickDraw Pen/Line Drawing Routines 
3.015. QuickDraw Cursor Routines 
3.028. QuickDraw Pen State Data Structure 
3.031. QuickDraw Pen Transfer Modes 

3.015. QulckDraw Cursor Routines 

Name 
AllocCursor 
DisposCCursor 
GetCCursor 
HideCursor 
lnitCursor 
ObscureCursor 
SetCCursor 
SetCursor 
ShowCursor 

Notes: 

Source: 

See Also: 

Descriotion Defined • Pascal Definition 
Reallocates cursor memory v PROCEDURE AllocCursor· 
Disposes of all CCrsr structures v PROCEDURE Disj)_osCCursor (cCrsr:CCrsrHandle); 
Creates new CCrsr structure v FUNCTION GetCCursor (crsriD:INTEGER) :CCrsrHandle· 
Decrements cursor level_inegative =invisible) I PROCEDURE HideCursor· 
Sets cursor to arrow and level to 0 (visible) I PROCEDURE lnitCursor· 
Hides cursor until next mouse movement I PROCEDURE ObscureCursor· 
Sets application cursor to colored cursor v PROCEDURE SetCCursor (cCrsr:CCrsrHandle): 
Sets new cursor type I PROCEDURE SetCursor (crsr:Cursor)· 
Increments cursor level (0 =visible) I PROCEDURE ShowCursor· 

• Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Inside Macintosh, pages 1·167 to 1·168, V-75 

3.011. QuickDraw Regions/Pixels/Pictures Routines 
3.012. QuickDraw Miscellaneous Routines 
3.013. QuickDraw GrafPort Routines 
3.014. QuickDraw Pen/Line Drawing Routines 
3.016. QuickDraw Text Drawing Routines 
3.018. Cursor Data Structure 
3.043. Color QuickDraw Cursor Data Structure 



3.016. QuickDraw Text Drawing Routines 

Name Description Defined* Pascal Definition 
CharWidth Returns width of specified character I FUNCTION CharWidth (ch:CHAR) : INTEGER; 
DrawChar Draws character to right of pen location I PROCEDURE DraWChar (ch:Char); 
DrawStrina Draws strina to riaht of pen location with no formattina I PROCEDURE DrawStrina (s:Str255); 
Draw Text Draws text block in memory as per DrawString I PROCEDURE DrawText (textBuf:Ptr; firstByte,byteCount:INTEGER); 
GetFontlnfo Returns state of current arafPort's font I PROCEDURE GetFontlnfo (VAR info: Fontinfo): 
Measure Text Array version of TextWidth IV PROCEDURE MeasureText (count:INTEGER· textAddr,charlocs:Ptr): 
Space Extra Sets current arafPort's spExtra field I PROCEDURE SpaceExtra Cextra:Fixed)· 
String Width Returns width of specified string I FUNCTION StringWidth (s:Str255) : INTEGER; 
TextFace Sets current arafPort's character style I PROCEDURE TextFace (face:Stvle); 
TextFont Sets current grafPort's font I PROCEDURE TextFont (font:INTEGER}; 
TextMode Sets current arafPort's transfer mode I PROCEDURE TextMode (mode:INTEGER); 
TextSize Sets current grafPort's font size I PROCEDURE TextSize (size:INTEGER)· 
TextWidth Returns width of specified text in memory I FUNCTION TextWidth (textBuf:Ptr; firstByte byteCount:INTEGER): INTEGER; 

Notes: • Volume of Inside Macintosh where first definition of routine appeared (I-V}. 

Source: 

See Also: 

Inside Macintosh, pages 1-171 to 1-173, IV-25 

3.011. QuickDraw Regions/Pixels/Pictures Routines 
3.012. QuickDraw Miscellaneous Routines 
3.013. QuickDraw GrafPort Routines 
3.014. QuickDraw Pen/Une Drawing Routines 
3.015. QuickDraw Cursor Routines 
3.020. QuickDraw Text Style (Styleltem) Equates 
3.030. QuickDraw Fontinfo Data Structure 
3.031. QuickDraw Pen Transfer Modes 
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3.017. QuickDraw Constants 

Value Constant Comments 
0 srcCopy Source transfer mode 
1 srcOr Source transfer mode 
2 srcXor Source transfer mode 
3 srcBic Source transfer mode 
4 notSrcCopy Source transfer mode 
5 notSrcOr Source transfer mode 
6 notSrcXor Source transfer mode 
7 notSrcBic Source transfer mode 
8 patCopy Pattern transfer mode 
9 lpatOr Pattern transfer mode 
10 IPatXor Pattern transfer mode 
11 IPatBic Pattern transfer mode 
12 notPatCopy Pattern transfer mode 
13 notPatOr Pattern transfer mode 
14 notPatXor Pattern transfer mode 
15 notPatBic Pattern transfer mode 
33 blackColor Standard ForeColors/BackColors 
30 whiteColor Standard ForeColors/BackColors 
205 red Color Standard ForeColors/BackColors 
341 1 greenColor Standard ForeColors/BackColors 
409 blueColor Standard ForeColors/BackColors 
273 cyan Color Standard ForeColors/BackColors 
137 magenta Color Standard ForeColors/BackColors 
69 1 yellowColor Standard ForeColors/BackColors 
0 bold Bit Text style 
1 italic Bit Text style 
2 ulineBit Text style 
3 outlineBit Text style 
5 shadowBit Text style 
6 extend Bit Text style 
0 picLParen Standard picComment 
1 picRParen Standard picComment 

Source: Inside Macintosh, pages 1-152, 1-158 to 1-159, 1-169 to 1-170, 1-188, 1-201 

See Also: 3.011. to 3.016., 3.034. QuickDraw routine tables 
3.031. QuickDraw Pen Transfer Modes 
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3.018. Cursor Data Structure 

Size Name Comments 
16 Bits16 Data Cursor image arranged as 16x16 bit array * 
16 Bits16 Mask** Cursor mask arranged as 16x16 bit array * 

Point HotSpot Point to align with mouse position 

Notes: •* First Bits16 contains first line of bits, second Bits16 contains second line, and so on. 
•** Mask and data interact to create visible cursor as follows: 

Data Mask Resulting Pixel 
0 1 White 
1 1 Black 
0 0 Same as pixel under cursor 
1 0 Inverse of pixel under cursor 

Source: Inside Macintosh, page 1-146 to 1-147 

See Also: 3.011. to 3.016., 3.034. QuickDraw routine tables 
3.031. QuickDraw Pen Transfer Modes 
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3.019. QuickDraw GrafPort Data Structure 

Size Name Comments 
INTEGER device Device-specific information 

BitMap port Bits Bitmap for grafPort 
Rect portRect Rectangle for grafPort 

RgnHandle visRgn Visible region of grafPort 
RgnHandle clipRgn Clipping region of grafPort 

Pattern bkPat Background pattern 
Pattern fill pat Fill pattern 
Point lpnloc Pen location 
Point IPnSize Pen size 

INTEGER IPnMode Pen's transfer mode 
Pattern lpnPat Pen pattern 

INTEGER lpnVis Pen visibility 
INTEGER txFont Font number for text 

Style txFace Style for text 
INTEGER txMode Transfer mode for text 
INTEGER txSize Size for text 

Fixed spExtra Extra space 
LONG INT fgColor Foreground color 
LONG INT bkColor Background color 
INTEGER colrBit Color bit 
INTEGER 1 patStretch USED INTERNALLY 
Handle lpicSave Picture being saved 
Handle rgnSave Region being saved 
Handle polySave Polygon being saved 

QDProcsPtr lgrafProcs Pointer to low-level drawing routines 

Source: Inside Macintosh, pages 1-147 to 1-155 

See Also: 3.011. to 3.016., 3.034. QuickDraw routine tables 
3.020. QuickDraw Text Style (Style Item) Equates 
3.021. QuickDraw Point Data Structure 
3.022. QuickDraw Rect Data Structure 
3.023. QuickDraw Region Data Structure 
3.024. QuickDraw Bitmap Data Structure 
3.031. QuickDraw Pen Transfer Modes 

3.020. QuickDraw Text Style (Styleltem) Equates 

Value Constant Comments 
0 bold Bit Emboldened text 
1 italicBit Italicized text 
2 ulineBit Underlined text 
3 outline Bit Outlined text 
5 shadowBit Drop-shadowed text 
6 extend Bit Extended-width text 

The Programmer's Apple Mac Sourcebook 

Notes: • Equates are bit numbers defined for assembly language programmers. 
• Other languages use Styleltem set (bold, italic, underline, outline, 
shadow, condense, extend). 

Source: Inside Macintosh, page 1-152 

See Also: 3.011 to 3.016, 3.034 QuickDraw routine tables 
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3.021. QuickDraw Point Data Structure 

Size Name Comments 
INTEGER v Vertical coordinate 
INTEGER h Horizontal coordinate 

Source: Inside Macintosh, page 1-202 

See Also: 3.011. to 3.016., 3.034. QuickDraw routine tables 

3.022. QuickDraw Rect Data Structure 

Size Name Comments 
INTEGER Top Top coordinate of rectangle 
INTEGER Left Left coordinate of rectangle 
INTEGER Bottom Bottom coordinate of rectangle 
INTEGER Right Right coordinate of rectangle 

Source: Inside Macintosh, page 1-202 

See Also: 3.011. to 3.016., 3.034. QuickDraw routine tables 

3.023. QuickDraw Region Data Structure 

Size Name Comments 
INTEGER rgnSize Size of region (in bytes)* 

Rect rgnBBox Rectangle enclosing region 
varies data Additional data if region is not rectangular ** 

Notes: •* Maximum size ::::: 32K bytes. 
•** Compacted for efficient access by QuickDraw. 

Source: Inside Macintosh, pages 1-141 to 1-143 

See Also: 3.011. to 3.016., 3.034. QuickDraw routine tables 
3.022. QuickDraw Rect Data Structure 
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3.024. QuickDraw Bitmap Data Structure 

Size Name Comments 
Ptr baseAddr Pointer to base address of bit image * 

INTEGER rowBvtes Width of one row of image (in pixels)* 
Rect bounds Rectangle that encloses active area of bitmap 

Notes: *Must be an even number to start on word boundary. 

Source: Inside Macintosh, pages 1-144 to 1-145 

See Also: 3.011. to 3.016., 3.034. QuickDraw routine tables 

3.025. QuickDraw Color Equates (Old Style) 

Value Constant 
33 blackColor 
30 whiteColor 
205 red Color 
341 greenColor 
409 blueColor 
273 cyan Color 
137 magenta Color 
69 yellowColor 

Notes: These colors have been supplemented 
by RGB color in the Mac II (256K ROM) 

Source: Inside Macintosh, page 1-158 

See Also: 3.035. RGBColor Data Structure 
3.036. Color Table Data Structure 
3.037. ColorSpec Data Structure 
3.149. Colorlnfo Data Structure 
3.150. Palette Data Structure 
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3.026. QuickDraw Picture Data Structure 

Size Name Comments 

INTEGER picSize Size of the picture (in bytes) * 
Rect pic Frame Rectangle that surrounds oicture 

Varies data QuickDraw commands and oicComments 

Notes: • Data consists of picComments and PICT opcodes; see 2.087. to 2.090. 
•* Maximum size is 32K bytes. 

Source: Inside Macintosh, pages 1-158 to 1-159 

See Also: 2.087. PICT File Format 
2.088. PicComments 
2.089. PICT Data Types 
2.090. PICT Opcodes 
3.011. to 3.016., 3.034. QuickDraw Routines 
3.031. QuickDraw Pen Transfer Modes 

3.027. QuickDraw Polygon Data Structure 

Size 
INTEGER 

Rect 
Varies 

Notes: *Maximum size is 32K bytes. 

Source: Inside Macintosh, pages 1-159 to 1-160 

See Also: 3.011. to 3.016., 3.034. QuickDraw routine tables 
3.021. QuickDraw Point Data Structure 
3.022. QuickDraw Rect Data Structure 

3.028. QuickDraw Pen State Data Structure 

Size Name Comments 
Point pnloc Location of pen 
Point pnSize Size of oen (in oixels) 

INTEGER pnMode Transfer mode used for pen 
Pattern pnPat Pattern used for oen 

Source: Inside Macintosh, page 1-169 

See Also: 3.011. to 3.016., 3.034. QuickDraw routine tables 
3.031. QuickDraw Pen Transfer Modes 
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3.029. QuickDraw QDProcs Data Structure 

Size Name Values/Comments 
Ptr textProc Pointer to text drawing procedure 
Ptr lineProc Pointer to line drawing procedure 
Ptr rectProc Pointer to rectangle drawing procedure 
Ptr rRectProc Pointer to rounded rectangle drawing procedure 
Ptr ovaiProc Pointer to oval drawing procedure 
Ptr arcProc Pointer to arc drawing procedure 
Ptr polyProc Pointer to polygon drawing procedure 
Ptr rgnProc Pointer to region drawing procedure 
Ptr bitsProc Pointer to bit transfer procedure 
Ptr commentProc Pointer to picture comment procedure 
Ptr txMeasProc Pointer to text width measurement procedure 
Ptr getPicProc Pointer to picture retrieval procedure 
Ptr putPicProc Pointer to picture saving procedure 

Source: Inside Macintosh, page 1-197 

See Also: 3.011. to 3.016., 3.034. QuickDraw routine tables 

3.030. QuickDraw Fontinfo Data Structure 

Size Name Values/Comments 
INTEGER ascent Font ascent 
INTEGER descent Font descent 
INTEGER wid Max Maximum character width for font 
INTEGER leading Font leading 

Source: Inside Macintosh, page 1-173 

See Also: 3.011. to 3.016., 3.034. QuickDraw routine tables 

3.031. QuickDraw Pen Transfer Modes 

Transfer Mode 
Pattern Source Black Pixels in Pattern/Source White Pixels in Pattern/Source 

QatCop~ srcCopy Forced black Forced white 
QatOr srcOr Forced black Left alone 
patXor srcXor Inverted Left alone 
patBic srcBic Forced white Left alone 
notPatCopy notSrcCopy Forced white Forced black 
notPatOr notSrcOr Left alone Forced black 
notPatXor notSrcXor Left alone Inverted 
notPatBic notSrcBic Left alone Forced white 

Source: Inside Macintosh, pages 1-156 to 1-157 

See Also: 3.011. to 3.016., 3.034. QuickDraw routine tables 
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3.032. QuickDraw Coordinate Plane 

-32767 

-32767 
~-r~+-~-r~+-~-+~+-~-+~ 

32767 

32767 

Notes: Grid lines are assumed to be infinitely thin. 

Source: Inside Macintosh, pages 1-138 to 1-139 

3.033. QuickDraw lnitGraf Default Settings 

Type Name Setting 
GrafPtr the Port NIL 
Pattern white All white 
Pattern black All black 
Pattern gray 50°/o gray 
Pattern ltGray 25o/o gray 
Pattern dkGray 75°/o gray 
Cursor arrow Standard arrow cursor 
BitMap screen Bits Entire screen 

LONG INT rand Seed 1 

Source: Inside Macintosh, pages 1-162 to 1-163 

See Also: 3.011. to 3.016., 3.034. QuickDraw routine tables 
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3.034. Color QuickDraw Routines 

Name 
AllocCursor 
BackPixPat 
CalcCMask 

CharExtra 
CloseCPort 
CoovBits 
CopyMask 
CopyPixMap 
CoovPixPat 
DisposCCursor 
DisposCicon 
DisoosCTable 
DisposPixMap 
DisposPixPat 
FiiiCArc 
Fill COval 
FiliCPoly_ 
FiiiCRect 
FiiiCRgn 
FiiiCRoundRect 
GetBackColor 
GetCCursor 
GetCicon 
GetCPixel 
GetCTable 
GetForeColor 
GetPixPat 
HiliteColor 
lnitCPort 
MakeRGBPat 
NewPixPat 
NewPixMap 
OpColor 
Og_enCPort 
PenPixPat 
PlotCicon 
RGBBackColor 
RGBForeColor 
SeedCFill 

SetCCursor 
SetCPixel 
SetPortPix 
SetStdCProcs 

Notes: 

Source: 

See Also: 

Descriotion Defined .. Pascal Definition 
Reallocates cursor memory v PROCEDURE AllocCursor; 
Same as backPat but uses multicolor pixel patterns v PROCEDURE BackPixPat Cooat: PixPatHandle); 
Generates mask in pixMap {srcBits) v PROCEDURE CalcCMask {srcBits,dstBits:BitMap; srcRect,dstRect:Rect; 

seedRGB:RGBColor; matchProc:ProcPtr; matchData:LONGINT); 
Sets CharExtra field in cGrafPort v PROCEDURE CharExtra (extra:Fixed); 
Releases memory allocated to cGrafPort v PROCEDRUE CloseCport (port:CGrafPtr)· 
Transfers imag_e from one bitMap/pixMap to another 1 .... PROCEDURE CopyBits {srcBits dstBits:BitMao; srcRect dstRect:Rect; mode:INTEGER· maskRan:RanHandle): 
Transfers lmaae usina 1 bits as mask IV*" PROCEDURE CooyMask (srcBits,maskBits,dstBits:BitMap; srcRect,maskRect dstRect:Rect); 
Duplicates pixMap structure v PROCEDURE CopyPixMap (srcPM,dstPM:PixMapHandle): 
Cooies source oixPat to destination oixPat v PROCEDURE CoovPixPat (srcPP destPP:PixPatHandle): 
Releases all storaae used by CCrsr v PROCEDURE DisoosCCursor (cCrsr:CCrsrHandle); 
Releases all storage used by Clcon v PROCEDURE DisposCicon (thelcon:CiconHandle): 
Releases all storaae used bv CTable v PROCEDURE DisoosCTable jcTable:CTabHandle); 
Releases all storaae used by pixMap v PROCEDURE DisposPixMap (pm:PixMapHandle); 
Releases all storage used by pixPat v PROCEDURE DisposPixPat Cooat:PixPatHandle); 
Same as fiiiArc but uses multicolor oixel oattern v PROCEDURE FiiiCArc Cr:rect; startAngle, arcAnale:INTEGER; ppat:PixPatHandle); 
Same as fii!Oval, but uses multicolor pixel pattern v PROCEDURE FiiiCOval r:Rect; ppat:PixPatHandle); 
Same as fiiiPoly, but uses multicolor pixel pattern v PROCEDURE FiiiCPoly [poly: PolvHandle; ppat:PixPatHandle); 
Same as fiiiRect but uses multicolor pixel pattern v PROCEDURE FiiiCRect r:Rect; ppat:PixPatHandle): 
Same as fiiiRan but uses multicolor pixel pattern v PROCEDURE FiiiCRan ( ran: RanHandle· ppat: PixPatHandle); 
Same as fiiiRoundRect, but uses multicolor pixel pattern v PROCEDURE FiiiCRoundRect (r:rect; ovWd,ovHt:INTEGER; poat:PixPatHandle); 
Returns current port's RGB background color v PROCEDURE GetBackColor (VAR color:RGBColor): 
Returns handle to CCrsr struct made usina 'crsr' resource v FUNCTION GetCCursor (crsriD:INTEGER) : CCrsrHandle; 
Returns handle to Clcon struct made using 'cicn' resource v FUNCTION GetCicon {id:INTEGER) : ClconHandle; 
Returns RGB value of oixel at oosition in POrt v PROCEDURE GetCPixel Ch,v:INTEGER; VAR cPix:RGBColor): 
Returns handle to new CTable, made using 'clut' resource v FUNCTION GetCTable (ctiD:INTEGER) : CTabHandle; 
Returns current port's RGB forearound color v PROCEDURE GetForeColor CVAR color:RGBColor); 
Returns handle to new pixPat struct usina 'ppat' resource v FUNCTION GetPixPat (patiD:INTEGER) : PixPatHandle; 
Sets highlight color v PROCEDURE HiliteColor {color:RGBColort 
Initializes all fields in cGrafPort to default values v PROCEDURE lnitCPort (port:CGrafPtr); 
Generates pixPat with approximate RGB color v PROCEDURE MakeRGBPat (ppat:PixPatHandle; myColor:RGBColor): 
Returns handle to new pixPat structure v FUNCTION NewPixPat:PixPatHandle; 
Returns handle to new PixMap data structure v FUNCTION NewPixMao : PixMaoHandle; 
Sets optimum color for AddPin SubPin blend modes v PROCEDURE OpColor (color:RGBColor): 
Opens cGrafPort instead of GrafPort v PROCEDURE OoenCPort {port:CGrafPtr): 
Same as penPat but uses multicolor Pixel pattern v PROCEDURE PenPixPat (ppat:PixPatHandle); 
Draws Clcon In rectangle v PROCEDURE PlotCicon (theRect:Rect; thelcon:CiconHandiQ}: 
Sets background to best available matching color for devic ~ v PROCEDURE RGBBackColor (color:RGBColor); 
Sets forearound to best available matchina color for devicE v PROCEDURE RGBForeColor (color:RGBColor); 
Generates mask for use with CopyBits/CopyMask v PROCEDURE SeedCFill (srcBits,dstBits:BitMap; srcRect,dstRect:Rect; 

seedH seedV:INTEGER· matchProc:ProcPtr·matchData:LONGINT); 
Sets cursor to multicolored cursor v PROCEDURE SetCCursor (cCrsr:CCrsrHandle); 
Changes RGB value of pixel at position in port v PROCEDURE SetCPixel (h,v:INTEGER; cPix:RGBColor)· 
cGrafPort version of SetPortBits v PROCEDURE SetPortPix (pm:PixMaoHandle); 
Sets all fields of CQDProcs record to low-level routines v PROCEDURE SetStdCProcs (VAR cProcs:CQDProcs); 

•• Volume of Inside Macintosh where first definition of routine appeared (I-V). 
••• Routine has been changed to handle more data types. 

Inside Macintosh, pages V-67 to V-78 

3.011. to 3.016. QuickDraw routine tables 
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Section Ill: ROM Traps and System Calls 

3.035. RG BColor Data Structure 

Size Name Comments 
INTEGER red Red component of color 
INTEGER lareen Green component of color 
INTEGER blue Blue component of color 

Source: Inside Macintosh, page V-48 

See Also: 3.034. Color QuickDraw Routines 

3.036. Co.lor Table Data Structure 

Size Name Comments 
LONG INT ctSeed Unique ID from table 
INTEGER ctFiaas Flags for SpecArrav * 
INTEGER ctSize Number of entries in table minus 1 

cSpecArray ctTable Array of color specifiers {see 3.037.) 

Notes: *Differentiate between device color table and image color table. 

Source: Inside Macintosh, pages V-48 to V-49 

See Also: 3.034. Color QuickDraw Routines 
3.037. ColorSpec Data Structure 

3.037. ColorSpec Data Structure 

Size Name Values/Comments 
INTEGER value Pixel value 
RGBColor rgb RGB color associated with pixel value * 

Notes: *See 3.035. RGBColor Data Structure for format. 

Source: Inside Macintosh, page V-49 

See Also: 3.034. Color QuickDraw Routines 
3.035. RGBColor Data Structure 
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209 



210 The Programmer's Apple Mac Sourcebook 

3.038. ColorGrafPort Data Structure 

Size 
INTEGER 

PixMaoHandle 
INTEGER 

Handle 
INTEGER 
INTEGER 

Rect 
RgnHandle 
RgnHandle 

PixPatHandle 
RGBColor 
RGBColor 

Point 
Point 

INTEGER 
PixPatHandle 
PixPatHandle 

INTEGER 
INTEGER 

Style 
INTEGER 
INTEGER 

Fixed 
LONG INT 
LONG INT 
INTEGER 
INTEGER 

Handle 
Handle 
Handle 

CQDProcsPtr 

Notes: 

Source: 

See Also: 

Name Values/Comments 
device Device ID 
I portPixMap Port's pixel map, describes cGrafPort's pixels (see 3.039.) 
I portVersion Two HO bits always set for cGrafPort (not set::::: regular GrafPort; see 3.019.) 
lgraNars Additional fields (see 3.045.) 
chExtra Fixed point at which to widen every proportionally spaced character 
I pnlocHFrac Fractional horizontal pen position (initial value is 1/2) 
lportRect Pixel pattern structure (see 3.040.) 
visR_gn Visible region 
clipRgn Clipping region 
bkPixPat Background pixel pattern 
rgbJ:g_Color Requested foreground color (see 3.035.) 
rgbBkColor Reauested background color (see 3.035.) 
pnloc Pen location 
pnSize Pen size 
pnMode Pen transfer mode 
pnPixPat Pen pattern 
fiiiPixPat Fill pattern 
pnVis Pen visible fl~ 
txFont Font number 
txFace Fontstvle 
txMode Font transfer mode 
txSize Font size 
spExtra Extra space 
fgColor Actual foreground color supplied by color manager (see 3.035.) 
bkColor Actual background color supplied by color manager (see 3.035. ) 
colrBit Color plane being drawn * 
pat Stretch USED INTERNALLY 
picSave Picture being saved 
rgnSave Re_gion being saved 
polySave Polygon being saved 
grafProcs Low-level drawing routines ** 

•* Points to color routines, not same routines as in GrafPort. 
•** RESERVED; not for use by applications. 

Inside Macintosh, pages V-49 to V-52 

3.019. QuickDraw GrafPort Data Structure 
3.034. Color QuickDraw Routines 
3.035. RGBColor Data Structure 
3.039. PixMap Data Structure 
3.040. PixPat Data Structure 
3.045. GraNars Data Structure 
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3.039. PixMap Data Structure 

Size 
Ptr 

INTEGER 
Rect 

INTEGER 
INTEGER 
LONG INT 

Fixed 
Fixed 

INTEGER 
INTEGER 
INTEGER 
INTEGER 
LONG INT 

CTabHandle 
LONGINT 

Notes: 

Source: 

See Also: 

Name Values/Comments 
baseAddr Pointer to oixMap data * 
rowBytes Offset to next row ** 
bounds Bounding rectangle (in pixels for pixMap) 
pmVersion Color QuickDraw version number (initial release = 0) 
oackTyoe Packing format *** 
pack Size Size of data in its oacked state; must be 0 if oackTyoe = 0 
hRes Horizontal resolution of pixMap data, in pixels per inch 
vRes Vertical resolution of pixMao data in pixels oer inch 
IPixeiType Storage format for pixel image **** 
IPixeiSize Number of bits per pixel (alwa~s a oower of 2} 
cmpCount Number of color components per physical pixel (1 for chunky} 
cmoSize Number of color components per logical.pixel 
I planeBytes Offset from one olane to next, in bvtes (0 in chunky images) 
IPmTable Table of colors used in pixMap (see 3.036.) 
! pm Reserved RESERVED, must be 0 

•* Multiple of four for optimal performance. 
•** Must be even value; three HO bits used as flags: 
Bit 15 = 1 means data structure is pixMap, 0 means bitMap. 
Bits 14,13 not used; must be 0. 
•*** 0 = no packing used to compress image data. 
•**** 0 =chunky, 1 =chunky/planar, 2 =planar. 

Inside Macintosh, pages V-52 to V-54 

3.034. Color OuickDraw Routines 
3.036. Color Table Data Structure 

3.040. PixPat Data Structure 

Size 
INTEGER 

PixMapHandle 
Handle 
Handle 

INTEGER 
Handle 
Pattern 

Notes: 

Source: 

See Also: 

Name Values/Comments 
pat Type Pattern type: 0 =old style, 1 =full color pixel pattern, 2 = RGB pattern 
pat Map Pixel map 
_g_atData Pattern's pixel image 
patXData USED INTERNALLY, expanded pixel image used by Color QuickDraw 
patXValid Validity of data and color (-1 =invalidate) 
patXMap RESERVED, used bv Color QuickDraw 
pat1 Data 8x8 old-style pattern for use with grafPort * 

* Set to 50°/o gray by NewPixPat. 

Inside Macintosh, pages V-55 to V-57 

3.034. Color QuickDraw Routines 
3.039. PixMap Data Structure 
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3.041. Color QuickDraw Transfer Modes 

Mode 
Copy 

NotCopy 
Or 

No tOr 
Bic 

NotBic 
X or 

NotXor 

Notes: 

Source: 

See Also: 

Foreground Background 
Foreground color applied to black pixels Backaround color applied to white pixels 
Foreground color applied to white pixels Background color applied to black pixels 
Foreground color applied to black pixels * 
Foreground color applied to white pixels ** 
* Background color applied to black pixels 
** Background color applied to white pixels 
Complements bits of black pixels *** Complements bits of black pixels *** 
Inverts bits of white pixels *** Inverts bits of white pixels*** 

• "Black pixels" are equivalent to 1 bits; "white pixels" are equivalent to 0 bits. 
• In all cases, colored source is copied to destination. 
•* White part of source is not copied to destination. 
•** Black part of source is not copied to destination. 
•*** When used on colored destination, color of destination isn't defined. 

Inside Macintosh, pages V-57 to V-59 

3.034. Color QuickDraw Routines 
3.040. PixPat Data Structure 

3.042. Color QuickDraw Arithmetic Drawing Modes 

Mode 
ad dOver 
add Pin 

subOver 
subPin 
ad Max 
ad Min 
blend 

Notes: 

Source: 

Value Destination Equals 
34 Sum of the source and destination RGB values ** 
33 Sum of the destination RGB values, pinned to a maximum *** 
38 Difference of source and destination RGB values**** 
35 Difference of the destination RGB values, _pinned to a maximum *** 
37 Maximum of source and destination pixels 
39 Minimum of source and destination pixels 
32 Weighted average of source and destination pixel colors t 

•* On 1-bit bitmaps, arithmetic mode is approximated by old transfer modes. 
•** Wraps around at 65,536 to 0. 

Reverts To* 
X or 
Bic 
X or 
Or 
Bic 
Or 
Copy 

•*** For grafPorts, maximum is white, minimum is black; for cGrafPorts, assigned by OpColor. 
•**** Wraps around at 0 to 65,536. 
•t Destination= source* weight/65,536 +destination* (1 - weight/65,536). 

Inside Macintosh, pages V-59 to V-61 

See Also: 3.034. Color QuickDraw Routines 
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3.043. Color QuickDraw Cursor Data Structure 

Size Name Comments 
INTEGER crsrT_yQ_e Type of cursor; $8000 =old cursor, $8001 =new cursor 

PixMapHandle crsrMap Pixel map definina cursor's characteristics 
Handle crsrData Cursor's pixel data 
Handle crsrXData Private, expanded pixel image used by Color QuickDraw 

INTEGER crsrXValid Depth of expanded cursor image, set to 0 only, when cursor data changed 
Handle 
Bits16 
Bits16 
Point 

LONGINT 
LONG INT 

Source: 

See Also: 

crsrXHandle RESERVED 
crsr1Data 16x16 bit image for cursor on 1 and 2-bit per pixel screens 
crsrMask 16x16 mask image for cursor on 1 and 2-bit per pixel screens 
crsrHotSQot Cursor's hot spot coordinates 
crsrXTable RESERVED 
crsriD ctSeed for cursor 

Inside Macintosh, pages V-63 to V-64 

3.011. to 3.016., 3.034. QuickDraw routine tables 
3.039. PixMap Data Structure 

3.044. Color QuickDraw Icon Data Structure 

Size Name Comments 
Pix Map iconPMap Pixel map describirJg icon (inline structure same as 3.039.)_ 
BitMap icon Mask Bitmap of the mask for the icon 
BitMa_Q iconBMap Bitmap of the icon 
Handle icon Data Icon's pixel image 

INTEGER array iconMaskData Icon's mask data followed by icon's bitmap data * 

Notes: 

Source: 

See Also: 

* Used only when icon is stored as a resource. 

Inside Macintosh, pages V-64 to V-65 

3.011. to 3.016., 3.034. QuickDraw routine tables 
3.039. PixMap Data Structure 

3.045. GrafVars Data Structure 

Size Name Comments 
RGBColor rgbQ_Q_Color Color to use for addPin, subPin, blend (see 3.042.) 
RGBColor rgbHiliteColor Color for highlighting 

Handle pmF_gColor Foreground color palette 
INTEGER IPmFglndex Index value for foreground color 
Handle pmBkColor Backaround color _Q_alette 

INTEGER pmBklndex Index value for background color 
INTEGER lpmFiags Palette manager fla__g_s 

Source: Inside Macintosh, page V-67 

See Also: 3.011. to 3.016., 3.034. QuickDraw routine tables 
3.042. Color QuickDraw Arithmetic Drawing Modes 
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3.046. RGB Equivalents of Old QuickDraw Colors 

RGB Color Equivalent 
Value Old Color Name Red Green Blue 

0 black Color $0000 $0000 $0000 
1 I yellowColor $FCOO $F37D $052F 
2 magentaColor $F207 $0856 $84EC 
3 redColor $DD6B $08C2 $06A2 
4 cyan Color $0241 $AB54 $EAFF 
5 I green Color $0000 $8000 $11BO 
6 blueColor $0000 $0000 $0400 
7 whiteColor $FFFF $FFFF $FFFF 

Source: Inside Macintosh, page V-69 

See Also: 3.034. Color QuickDraw Routines 

3.047. Quick Draw Additive Color Table 

Primary Colors Used 
Red Green Blue Result 

Black 
-../ Red 

-../ Green 
-../ Blue 

-../ -../ Yellow 
-../ " Magenta 

-../ -../ Cyan 

" -../ -../ White 

Source: Technical Introduction to the Macintosh Family, page 100 

See Also: 3.035. RGBColor Data Structure 



3.048. Color Manager Routines 

Name 
Color21ndex 
lndex2Color 
lnvertColor 
ReaiColor 
GetSubTable 
MakeiTable 
GetCTSeed 
ProtectEntrv 
ReserveEntrv 
SetEntries 
Save Entries 
Restore Entries 
ODError 
SearchProc 
ComoProc 
Add Search 
Add Como 
Del Search 
DeiComo 
SetCiientiD 

Notes: 

Source: 

See Also: 

Descriotion Defined* 
Returns best available appoximation of absolute color v 
Returns RGB color corresponding to color table index v 
Com__mements absolute color v 
Returns TRUE if absolute color exists in device's color table v 
Maos RGB values into nearest match in taraet table v 
Generates inverse table for color table v 
Returns uniQue seed value for ctSeed field of color table v 
Protects/unprotects entrv in color table v 
Reserves/dereserves entrv in color table v 
Sets group of color table entries for current gDevice v 
Saves selected entries from srcTable to resultTable v 
Sets selected entries from srcTable to dstTable v 
Returns last QuickDraw or Color Manaaer error v 
Default search (color match) procedure v 
Default complement search (color match) procedure v 
Adds custom procedure to search list (added at head of list) v 
Adds custom procedure to complement list (added at head of list) v 
Removes custom procedure from search list v 
Removes custom procedure from complement list v 
Sets gdiD field in current device recqrQ_ v 

*Volume of Inside Macintosh where first definition of routine appeared (I-V}. 

Inside Macintosh, pages V-141 to V-147 

3.008. Interface Toolbox Managers 
3.034. Color QuickDraw Routines 
3.035. RGBColor Data Structure 

Pascal Definition 
FUNCTION Color21ndex (rgb:RGBColor) : LONGINT; 
PROCEDURE lndex2Color (index:LONGINT: VAR rgb:RGBColor); 
PROCEDURE lnvertColor (VAR theColor:RGBColor); 
FUNCTION ReaiColor (color:RGBColor) : BOOLEAN; 
PROCEDURE GetSubTable (mvColors:CTabHandle: iTabRes:INTEGER· taraetTbi:CTabHandle)· 
PROCEDURE MakeiTable (colorTab:CTabHandle; inverseTab:ITabHandle; res:INTEGER); 
FUNCTION GetCTSeed : LONGINT; 
PROCEDURE ProtectEntrv (index:INTEGER; protect:BOOLEAN); 
PROCEDURE ReserveEntrv (index:INTEGER· reserve:BOOLEAN); 
PROCEDURE SetEntries (start,count:INTEGER; aTable:CSpecArray): 
PROCEDURE SaveEntries (srcTable:CTabHandle; ResultTable:CTabHandle· VAR selection:ReQListRec): 
PROCEDURE RestoreEntries (src Table:CTabHandle;DstT able:CTabHandle· VAR selection:ReclistRec): 
FUNCTION ODError : INTEGER· 
FUNCTION SearchProc (rab:RGBColor; VAR position:LONGINT): BOOLEAN· 
PROCEDURE CompProc (VAR rgb:RGBColor); 
PROCEDURE AddSearch (searchProc:ProcPtr); 
PROCEDURE AddComp (compProc:ProcPtr); 
PROCEDURE DeiSearch (searchProc:ProcPtr); 
PROCEDURE DelCamp (compProc:ProcPtr); 
PROCEDURE SetCiientiD {id:INTEGER}; 
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3.049. ReqlistRec Data Structure 

Size Name Comments 
INTEGER reqLSize Size of request list in items minus 1 

INTEGER array reoLData Request list data 

Source: Inside Macintosh, page V-144 

See Also: 3.048. Color Manager Routines 

3.050. SProcRec Data Structure 

Size Name Comments 
SProcHandle nxtSrch Handle to the next sProcRec 

ProcPtr srchProc Pointer to a search procedure 

Source: Inside Macintosh, page V-146 

See Also: 3.048. Color Manager Routines 

3.051. CProcRec Data Structure 

Size Name Comments 
CProcHandle nxtComp Handle to the next cProcRec 

ProcPtr compProc Pointer to a complement _procedure 

Source: Inside Macintosh, page V-146 

See Also: 3.048. Color Manager Routines 



3.052. Font Manager Routines 

Name 
FMSwaoFont 
FontMetrics 
GetFNum 
GetFontName 
lnitFonts 
Real Font 
SetFontLock 
SetFractEnable .. 
SetFScaleDisable 

Notes: 

Source: 

See Also: 

Description Defined .. 
Returns oointer to font outout record 
Same as GetFontlnfo (QDl. exceot returns fixed-ooint values 
Returns Num of font with font name 
Returns name of font with fontNum ID 
Initializes font manaaer 
Returns TRUE if font is available in the asked-for size 
Makes font unouraeable if TRUE releases memory used by font if FALSE 
Enables/disables fractional character widths 
Enables/disables font scalina 

•• Volume of Inside Macintosh where first definition of routine appeared (I-V). 
•** Not in 128K ROMs; in 256K ROMs only. 

Inside Macintosh, pages 1-222 to 1-223, IV-32 

3.008. Interface Toolbox Managers 
3.016. QuickDraw Text Drawing Routines 

I 
IV 
I 
I 
I 
I 
I 

IV 
IV 

Pascal Definition 
FUNCTION FMSwaoFont (inRec:FMinout) : FMOutPtr· 
PROCEDURE FontMetrics CVAR theMetrics:FMetricRec); 
PROCEDURE GetFNum (fontName:Str255· VAR theNum:INTEGER); 
PROCEDURE GetFontName (fontNum:INTEGER· VAR theName:Str255); 
PROCEDURE lnitFonts· 
FUNCTION ReaiFont (fontNum:INTEGER· size:INTEGER): BOOLEAN· 
PROCEDURE SetFontLock (lockFiaa:BOOLEAN); 
PROCEDURE SetFractEnable (fractEnable:BOOLEAN): 
PROCEDURE SetFScaleDisable (fontScaleDisable:BOOLEAN)~ 
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3.053. Font Numbers 

Value Constant Comments 
0 System Font System font (normally Chicago) 
1 AppiFont Application font (normally_ Geneva} 
2 New York 
3 Geneva 
4 Monaco 
5 Venice 
6 London 
7 Athens 
8 San Fran 
9 Toronto 
11 Cairo 
12 LosAnoeles 
20 Times 
21 Helvetica 
22 Courier 
23 Symbol 
24 Taliesin 

Source: Inside Macintosh, page 1-219 

See Also: 2.072. Font I D Numbers 

3.054. FontRec Data Structure 

Size Name Comments 
INTEGER fontTvoe Font type • 
INTEGER firstChar First character ASCII value in font 
INTEGER lastChar Last character ASCII value in font 
INTEGER wid Max Maximum character width, in pixels 
INTEGER kern Max Maximum kernino allowed, in pixels (neoative) 
INTEGER nDescent Font descent, in pixels Cneaative) 
INTEGER fRectWidth Font width, in pixels 
INTEGER fRectHeiaht Font heioht, in pixels 
INTEGER owTLoc Offset from here to offseVwidth table for font (in this structure) 
INTEGER ascent Ascent of font, in Pixels 
INTEGER descent Descent of font in Pixels 
INTEGER leadino Leadina of font, in pixels 
INTEGER rowWords Width of row in bit imaoe. divided by 2 

INTEGER arrav bitlmaae Bit imaQe array 
INTEGER arrav locTable Location table array 
INTEGER arrav ow Table OffseVwidth table array 

Notes: • Font tvoes are defined as follows: 
Value Bit Numbers 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
1 RESERVED 

X 1 = font not to be exoanded (Mac II onlvl 
X 1 = fixed-width, 0 = prooortional width font 

1 RESERVED 
0 0 RESERVED 

X 1 = font contains colors lMac II onlvl 
X 1 = svnthetic font CMac II onlvr 

X 1 - font has fctb resource (Mac II onlv) 
0 0 0 RESERVED 

X X Font deeth {Mac II onM 
X 1 = has character-width table 

X 1 = has imaae-heiaht table 
$ACBO 1 0 1 0 1 1 0 0 1 0 1 1 0 0 0 0 Font width data (64K ROM only) 

Source: Inside Macintosh, pages 1-230 to 1-232, IV-35, V-184 to V-185 

See Also: 3.052. Font Manager Routines 
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3.055. FMinput Data Structure 

Size Name Comments 
INTEGER family Font number 
INTEGER size Font size 

Style face Font style 
BOOLEAN need Bits TRUE indicates characters will be drawn 
INTEGER 

Point 
Point 

Source: 

See Also: 

device Device-specific information 
numer Numerator of scaling factor 
den om Denominator of scaling factor 

Inside Macintosh, pages 1-224 to 1-225 

3.021. QuickDraw Point Data Structure 
3.052. Font Manager Routines 

3.056. FMOutput Data Structure 

Size Name Comments 
INTEGER errNum NOT USED 

Handle fontHandle Handle to the font record 
Byte bold Bold factor * 
Byte italic Italic factor * 
Byte uiOffset Underline offset* 
Byte uiShadow Underline shadow * 
Byte uiThick Underline thickness * 
Byte shadow Shadow factor * 

SignedByte extra Width of style 
Byte ascent Ascent 
Byte descent Descent 
Byte wid Max Maximum character width 

SignedBvte leading Leading 
Byte UNUSED 
Point numer Numerators of scaling factor 
Point de nom Denominators of scalina factor 

Notes: *Factors taken from 3.057. Font Characterization Table. 

Source: Inside Macintosh, page 1-227 

See Also: 3.021. QuickDraw Point Data Structure 
3.052. Font Manager Routines 
3.057. Font Characterization Table 
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3.057. Font Characterization Table 

Size Description Value for Display Screen 
Word Pixels per vertical inch on device 80 
Word Pixels oer horizontal inch on device 80 

3 bytes* Bold characteristics 0,1 t 1 
3 bytes* Italic characteristics 1 ,8,0 
3 bytes* NOT USED 0,0,0 
3 bytes* Outline characteristics 5,1,1 
3 bytes* Shadow characteristics 5,2,2 
3 bYtes* Condensed characteristics 0,0,-1 
3 bytes* Extended characteristics 0,0,1 
3 bytes** Underline characteristics 1, 1,1 

Notes: •* First byte indicates byte number after bold field in FMOutput being affected. 
Second byte contains number to be stored in field. Third byte contains 
amount to increment extra field of FMOutput. 
•** First byte: underline offset; second byte: underline shadow; 
third byte: underline thickness. 

Source: Inside Macintosh, page 1-226 

See Also: 3.021. QuickDraw Point Data Structure 
3.052. Font Manager Routines 
3.056. FMOutput Data Structure 

3.058. Font Metrics Data Structure 

Size Name Description 
Fixed ascent Ascent of font 
Fixed descent Descent of font 
Fixed leading Leadina of font 
Fixed wid Max Maximum character width 

Handle wTabHandle Handle to global width table 

Source: Inside Macintosh, page IV-32 

See Also: 3.030. QuickDraw Fontinfo Data Structure 
3.052. Font Manager Routines 



3.059. FamRec Data Structure 

Size Name Comments 
INTEGER ffFiags * Familvflaas 
INTEGER ffFamiD Font family ID number 
INTEGER ffFirstChar Value of ASCII code for first character in font 
INTEGER fflastChar Value of ASCII code for last character in font 
INTEGER ffAscent Maximum ascent for 1-Doint font 
INTEGER ffDescent Maximum descent for 1-point font 
INTEGER ffleadin_g Maximum leadina for 1-Doint font 
INTEGER ffWidMax Maximum width for 1-RQint font 
LONG INT ffWTabOff Offset to width table CffWidthTab) 
LONGINT ffKernOff Offset to kerning table (ffKemTab) 
LONG INT ffStviOff Offset to stvle-mappina table CffStvTab) 

INTEGER array ffProperty Style property information 
INTEGER arra_y fflntl RESERVED 

INTEGER ffVersion Version number 
Varies ffAssoc Font association table 
Varies ffWidthTab Font width table 
Varies ffStvTab Font stvle-mappina table 
Varies ffKernTab Font kerning table 

Notes: * Family flags defined as follows· 
Bit Numbers 
15 14 13 12 11 10 9 8 7 
X 

X 
X 

X 
0 0 0 0 0 

Source: Inside Macintosh, pages IV-36 to IV-37 

See Also: 3.052. Font Manager Routines 

6 5 4 3 2 1 

0 0 0 0 0 
X 

0 
1 :::: fixed-width, 0 = proPOrtional-width font 
1 = fractional width table not used, 0 "" fractional width table used 
1 = use inteaer extra for stylistic variations 
1 "" ig_nore FractEnable 0 "" use FractEnable 
RESERVED 
1 = has character-width table 

X 1 :::: has imaae-heiaht table 
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3.060. WidthTable Data Structure 

Size Name Comments 
Fixed arra_y_ tab Data Character width table (256 entries) 

Handle tab Font Font record used to build width table 
LONG INT sExtra Space extra used for table 
LONG INT style Extra due to style 
INTEGER fiD Font family ID 
INTEGER fSize Font size request 
INTEGER face Style request 
INTEGER device Device requested 

Point inNumer Numerators of scalina factors 
Point in De nom Denominators of scaling factors 

INTEGER aFID Actual font family ID for table 
Handle fHand Family record used to build width table 

BOOLEAN usedFam TRUE if fixed-point family widths used 
Byte aFace Actual face produced 

INTEGER vOutput Vertical factor for expanding characters 
INTEGER hOutput Horizontal factor for expanding characters 
INTEGER vFactor NOT USED 
INTEGER hFactor Horizontal factor for increasina character widths 
INTEGER a Size Actual size of font used 
INTEGER tabSize Total size of table 

Source: Inside Macintosh, page IV-41 

See Also: 3.052. Font Manager Routines 
3.054. FontRec Data Structure 



3.061. Script Manager Routines 

Name 
Char2Pixel 
CharByte 
CharType 
DrawJust 
FindWord 
Font2Scripj 
FontScript 
GetAppFont 
GetDefFontSize 
GetEnvirons 
GetMBarHeight 
GetScript 
GetSysFont 
GetSysJust 
HiliteText 
lntiScript 
KeyScript 
MeasureJust 
Pixei2Char 
SetEnvirons 
SetScript 
SetSvsJust 
Iransliterate 

Notes: 

Source: 

See Also: 

Descriotion Defined • 
Returns screen position of carets and selection POints v 
Returns character type of bvte at offset (see 3.063.) v 
Returns information about byte at offset (see 3.063.) v 
Draws text similar to QuickDraw Draw Text adds slop pixels at end v 
Returns two offsets in table which sp_ecify_ boundaries of word v 
Translates font ID to script code v 
Returns script code for font script v 
Returns ID number of current application font v 
Returns size of current default font v 
Returns values of global Script Mani:J!ler variables v 
Returns height of menu bar, in pixels •• v 
Returns values of local script variables and routine vectors v 
Returns 10 number of current system font v 
Returns direction in which lines are written ••• v 
Finds characters between two offsets that should be highlighted v 
Returns script code for International Utilities script v 
Chances keyboard script v 
Fills array with textWidths of first textlenath characters of text at textPtr v 
Returns offset in buffer corresponding to a !liven pixel width v 
Chanaes alobal Script Manaaer variables v 
Changes local script variables and routine vectors v 
Changes direction in which lines are written ••• v 
Converts text to closest POssible approximation in script v 

•• Volume of Inside Macintosh where first definition of routine appeared (1-V). 
••• Cannot be used with 64K ROM. 
•••• 0 =left justified (default}, -1 "'right justified. 

Inside Macintosh, pages V-306 to V-316 

3.008. Interface Toolbox Managers 
3.063. CharByte and CharType Values 
3.064. Trasliterate Target Values 
3.065. GetScript Verb Parameter Values 
3.066. GetEnvirons Verb Parameter Values 

Pascal Definition 
FUNCTION Char2Pixel (textBuf:Ptr· textlenath slop,offset:INTEGER· direction:SianedBvte) : INTEGER· 
FUNCTION CharBvte (textBuf:Ptr· textOffset:INTEGER) : INTEGER· 
FUNCTION CharTvpe (textBuf:Ptr· textOffset:INTEGER) : INTEGER· 
PROCEDURE DrawJust_itextPtr:Ptr· textlel'lgth slop:INTEGER}; 
PROCEDURE FindWord (textPtr:Ptr· textlenath offset:INTEGER· leftSide:BOOLEAN· breaks:BreakTable· VAR offsets:OffsetTable_l; 
FUNCTION Font2Script CfontNumber:INTEGER) : INTEGER· 
FUNCTION FontScript:INTEGER· 
FUNCTION GetAppFont:INTEGER· 
FUNCTION GetDefFontSize:INTEGER; 
FUNCTION GetEnvirons (verb:INTEGER) : LONGINT· 
FUNCTION GetMBarHeiaht:INTEGER· 
FUNCTION GetScript (script verb:INTEGER) : LONGINT· 
FUNCTION GetSvsFont:INTEGER· 
FUNCTION GetSysJust:INTEGER; 
PROCEDURE HiliteText (textPtr:Ptr· textlength,firstOffset,secondOffset:INTEGER; VAR offsets:OffsetTable}; 
FUNCTION lntiScript:INTEGER· 
PROCEDURE KeyScript (scriptCode:INTEGER)~ 
PROCEDURE MeasureJust (textPtr:Ptr· textlength,slop:INTEGER· charlocs:Ptr); 
FUNCTION Pixei2Char (textBuf:Ptr; textlen,slop,pixeiWidth:INTEGER; VAR leftSide:BOOLEAN) : INTEGER· 
FUNCTION SetEnvirons (verb:INTEGER·. paralll:LONGINT} : OSErr· 
FUNCTION SetScript (scrij:)t,_verb:INTEGER; oaram:LONGINJ) : OSErr; 
PROCEDURE SetSvsJust CnewJust:INTEGER); 
FUNCTION Translilerate (srcHandle dstHandle:Handle· taraet:INTEGER; srcMask:LONGINT) : INTEGER· 
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3.062. Script ID Numbers 

Value Constant Comments 
0 smRoman Normal ASCII alphabet, Roman style 
1 smKanji Japanese 
2 smChinese Chinese 
3 smKorean Korean 
4 smArabic Arabic 
5 smHebrew Hebrew 
6 smGreek Greek 
7 smRussian Cyrillic 
8 smReserved1 RESERVED 
9 smDevanagari Devanaaari 
10 smGurmukhi Gurmukhi 
11 smGujarati Gujarati 
12 smOriya Oriya 
13 smBenaali Bengali 
14 smTamil Tamil 
15 smTelugu Telugu 
16 smKannada Kannada 
17 smMalayalam Malayalam 
18 smSinhalese Sinhalese 
19 smBurmese Burmese 
20 smKhmer Cambodian 
21 smThai Thai 
22 smlaotian Laotian 
23 smGeorgian Georgian 
24 smArmenian Armenian 
25 smMaldivian Maldivian 
26 smTibetan Tibetan 
27 smMongolian Mongolian 
28 smAmharic Ethiopian 
29 smSiavic Non-Cyrillic Slavic 
30 smVietnamese Vietnamese 
31 smSindhi Sind hi 
32 smUninterp Uninteroreted symbols (MacPaint palette tools) 

Source: Inside Macintosh, pages V-297 to V-298 

See Also: 3.061. Script Manager Routines 
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3.063. CharByte and CharType Values 

CharS te 
Value 

-1 
0 
1 
2 

Ch T ar ype 
Bit Number Contents Allowable Bit Values 

15 Character size 1 = 2 byte, o = 1 byte 
14 Character case 1 =uppercase, 0 =lowercase 
13 Direction 1 =right to left, 0 = left to right 
12 RESERVED 

8 to 11 Character class (subset of char. type) 0000 = punctuation normal 
0001 = punctuation number 
001 0 = punctuation symbol 
0011 = punctuation blank 

4to 7 RESERVED 
0 to 3 Character type 0000 = character punctuation 

0001 = character ASCII 
0111 =character european 

Source: Inside Macintosh, pages V-306 to V-307 

See Also: 3.061. Script Manager Routines 

3.064. Transliterate Target Values 

Value Constant Description 
0 smTransAscii Target is roman script 
1 smTransNative Target is non-roman script 
2 smTransCase Switch case for anv target 

16384 smTranslower Target becomes lowercase 
32768 smTransUpper Target becomes uppercase 

1 smMaskAscii Convert only roman script 
2 smMaskNative Convert only non-roman script 
-1 smMaskAII Convert all text 

Source: Inside Macintosh, page V-311 

See Also: 3.061. Script Manager Routines 
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3.065. GetScript Verb Parameter Values 

Value Constant Descrif)tion 
0 smScriptVersion Software version 
2 smScriptMunged Script entry changed count 
4 smScriptEnabled Script enabled flag 
6 smScriptRight Right-to-left flag 
8 smScriptJust Justification flag 
10 smScriptRedraw Word redraw flag 
12 smScriptSysFont Preferred system font 
14 smScriptAppFont Preferred application font 
16 smScriptNumber Script 'itiO' ID * 
18 smScriptDate Script 'itl1' ID * 
20 smScriptSort Script 'itl2' ID * 
22 smScriptRsvd 1 RESERVED 
24 smScriptRsvd2 RESERVED 
26 smScriptRsvd3 RESERVED 
28 smScriptRsvd4 RESERVED 
30 smScriptRsvdS RESERVED 
32 smScriptKeys Script 'KEYC' ID * 
34 smScriptlcon Script 'SICN' ID * 
36 smScriptPrint Script printer action routine 
38 smScriptTrap Trap entry pointer 
40 smScriptCreator Script file creator 
42 smScriptFile Script file name 
44 smScriptName Script name 

Notes: *Obtained from dictionary. 

Source: Inside Macintosh, pages V-312 to V-313 

See Also: 3.061. Script Manager Routines 

3.066. GetEnvirons Verb Parameter Values 

Value Constant Descrif)tion 
0 smVersion Environment version 
2 smMunged Globals changed count 
4 smEnabled Environment enabled flag 
6 smBiDirect Set if scripts of different directions installed 
8 sm FontForce Force font flag 
10 smlntiForce Force international utilities flag 
12 smForced Current script forced to system script 
14 smForced Current script defaulted to roman script 
16 smPrint Printer action routine 
18 smSysScript System script 
20 smAppScript Application script 
22 smKeyScript Keyboard script 
24 smSysRef System folder reference number 
26 smKeyCache Keyboard table cache pointer 
28 smKeySwap Swapping table pointer 

Source: Inside Macintosh, page V-313 

See Also: 3.061. Script Manager Routines 



3.067. Toolbox Event Manager Routines 

Name 
Button 
EventAvail 
GetCaretnme 
GetDbiTime 
GetKeys 
GetMouse 
GetNextEvent 
Key Trans 
Still Down 
TickCount 
WaitMouseUp 

Notes: 

Source: 

See Also: 

Description 
Returns TRUE if button is down FALSE otherwise 
Returns TRUE if event of specified type is available •• 
Returns caret blink time in ticks 
Returns suooested double-click time in ticks 
Returns keyboard state in kevMap 
Returns current mouse location 
Returns next available event of specfied Jl'Qe 
Converts key codes to ASCII values using 'KCHR' resource 
Returns TRUE if button is down and no more mouse events in queue 
Returns number of ticks since svstem started 
Same as StiiiDown, except removes preceding mouse-up event before returning FALSE 

•• Volume of Inside Macintosh where first definition of routine appeared {1-V). 
••• Event remains in queue. 

Inside Macintosh, pages 1-257 to 1-260, V-194 to V-195 

3.008. Toolbox Interface Managers 
3.068. Toolbox Event Priorities 
3.069. Toolbox EventRecord Data Structure 
3.070. Toolbox Event Codes 
3.071. Toolbox Event Masks 
3.072. Toolbox Event Modifier Flags 

3.068. Toolbox Event Priorities 

Priority Event(s) 
Highest Activate· 

Defined • Pascal Definition 
I FUNCTION Button : BOOLEAN· 
I FUNCTION EventAvail CeventMask:INTEGER· VAR theEvent:EventRecord): BOOLEAN; 
I FUNCTION GetCaretTime : LONGINT· 
I FUNCTION GetDbmme : LONGINT; 
I PROCEDURE GetKeys (VAR theKeys:KeyMap): 
I PROCEDURE GetMouse (VAR mouseLoc:Point): 
I FUNCTION GetNextEventjeventMask:INTEGER; VAR theEvent:EventRecord}: BOOLEAN; 
v FUNCTION KeyTrans (transData:Ptr; keycode:INTEGER· VAR state:LONGINn : LONGINT· 
I FUNCTION StiiiDown : BOOLEAN· 
I FUNCTION TickCount : LONGINT; 
I FUNCTION WaitMouseUp : BOOLEAN· 

------

Comments 
Window inactive before window becomes active 

Mouse-down, mouse-up, key-down, key-up, disk-inserted, network, device driver, application-defined Priority determined by FIFO order in queue 
Auto-kev 
Update Done in front-to-backorder of windows 

Lowest Null 

Notes: • Detected in special way; not actually placed in event queue. 

Source: Inside Macintosh, page 1-245 

See Also: 3.067. Toolbox Event Manager Routines 
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3.069. Toolbox EventRecord Data Structure 

Size Name Comments 
INTEGER what See 3.070. 
LONG INT message . 
LONGINT when Number of ticks since startup 

Point where Mouse location 
INTEGER modifiers See 3.072. 

Notes: • Message field varies depending upon what type of event occurred: 
Event Messaoe field contains 

Keyboard Character code kev code in LO word ADB address in HO word 
Activate update Pointer to window 
Disk-inserted Drive number in LO word File Manaoer result code in HO word 
Mouse-down mouse-up, null UNDEFINED 
Network Handle to Q_arameter block 
Device driver Varies dependina upon driver 
Application-defined Varies depending upon application 

Source: Inside Macintosh, pages l-249, V-193 to V-194 

See Also: 3.067. Toolbox Event Manager Routines 
3.070. Toolbox Event Codes 
3.072. Toolbox Event Modifier Flags 
3.186. File Manager Result Codes 

3.070. Toolbox Event Codes 

Value Event Name 
0 null Event 
1 mouse Down 
2 mouse Up 
3 key Down 
4 key Up 
5 auto Key 
6 updateEvt 
7 diskEvt 
8 activateEvt 
9 NOT USED 
10 networkEvt 
11 driverEvt 
12 app1 Evt 
13 app2Evt 
14 app3Evt 
15 app4Evt 

Source: Inside Macintosh, page 1-249 

See Also: 3.067. Toolbox Event Manager Routines 
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3.071. Toolbox Event Masks 

Bit Numbers 
15 14 13 12 11 10 9 8 7 6 5 4 
X X X X 

X 
X 

X 
X 

X 
X 

X 
X 

Source: Inside Macintosh, pages 1-253 to 1-254 

See Also: 3.067. Toolbox Event Manager Routines 

3.072. Toolbox Event Modifier Flags 

Bit Numbers 
15 14 13 
X X X 

Source: 

See Also: 

12 11 10 9 8 7 6 5 4 

X 
X 

X 
X 

X 
X 

X X X 

Inside Macintosh, pages 1-252 to 1-253, V-194 

3.067. Toolbox Event Manager Routines 
3.069. Toolbox EventRecord Data Structure 

229 

3 2 1 0 Description 
Application defined 
Device driver 
Network 
RESERVED 
Activate 
Disk-inserted 
Update 
Au to-ke~ 
Key-tm_ 

X K~-down 
X Mouse-uo 

X Mouse-down 
X NOT USED 

3 2 1 0 Description Values 
NOT USED 
Control Key 1 = down, 0 = up 
O_Q_tion Kev 1 = down, 0 = up 
C~s LockKev 1 = down, 0 = up 
Shift Key 1 = down, 0 = up 
Command Kev 1 =down 0 = uo 
Mouse Button 1 = up, 0 = down 

X X X NOT USED 
X Window Activation 1 =activated, 0 =deactivated 



3.073. Window Manager Routines 

Name Description 
BeginUJ)date Updates visRgn of window's grafPort 
BrinaToFront Brinas window to front and redraws windows as necessary 
CalcVis •• Calculates visRan of aiven window 
CalcVisBehind •• Calculates visRans of startWindow and all windows behind it 
CheckUpDate •• Checks from front to back window list and updates as needed 
ClioAbove •• Sets clipRgn of Window Manager port 
Close Window Removes window from disolav and window list 
Dispose Window Calls CloseWindow and releases memorv used bv window 
DragGrayRgn Call when mouse down in region to let WM handle dragging 

of region 
Draa Window Handles drajJging of window while mouse button down 
DrawGrowlcon Draws arow box area in window 
DrawNew•• If update =TRUE updates the area (see source for exact info.) 
End Update Restores normal visRan to window's arafPort after update 
FindWindow Returns which part of window mouse event occurred in 
FrontWindow Returns pointer to frontmost window in list 
GetAuxWin Returns handle to window's auxiliary window record 
GetCWMgrPort Returns address of WMarCPort 
GetGrayRgn Returns handle to aravRan 
GetNewCWindow Same as GetNewWindow but creates color window 
GetNewWindow Creates new window according to window template 
GetWindowPic Returns handle to picture in window record 
GetWMarPort Returns Q_ointer to Window Manager port 
GetWRefCon Returns window's reference value 
GetWTitle Returns window's title 
GetWVariant Returns variant code for whichWindow 
GrowWindow Handles grow window sizing, returns new size in LONGINT 
Hide Window Makes window invisible 
HiliteWindow Hiahliahts/unhiahliahts window based upon fHilite value 
lnitWindows Initializes Window Manaaer 
lnvaiRect Tells Window Manager that Rect area has chanQed, needs update 
lnva!Rgn Tells Window Manager that Rgn has changed, needs update 
MoveWindow Moves window on screen 
NewCWindow Same as NewWindow, but creates color window 

NewWindow Creates new window according to parameters 

PaintBehind •• Calls PaintOne for startWindow and all windows behind it 
PaintOne •• Paints aiven window 
PinRect Returns thePt if in theRect otherwise returns nearest point in Reel 
SaveOid •• Saves window's current structure reaion and content reQion 
SelectWindow Activates window 
SendBehind Sends window behind behindWindow redraws windows 
SetDeskCPat ••• Sets desktop Pattern to oattem 
SetWinColor Sets window's color table 
SetWindowPic Stores picture handle in window record 
SetWRefCon Sets window's reference value 
SetWTitle Sets window title redraws frame 

Defined • 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
v 
v 
v 
v 
I 
I 
I 
I 
I 
v 
I 
I 
I 
I 
I 
I 
I 
v 

I 

I 
I 
I 
I 
I 
I 
v 
v 
I 
I 
I 

Pascal Definition 
PROCEDURE BeainUpdate (theWindow:WindowPtr); 
PROCEDURE BringToFront (theWindow:WindowPtr); 
PROCEDURE CalcVis (window:WindowPeek_l; 
PROCEDURE CalcVisBehind CstartWindow:WindowPeek· clobberedRan:RanHandle); 
FUNCTION CheckUpdate (VAR theEvent:EventRecord): BOOLEAN· 
PROCEDURE ClipAbove (window:WindowPeek); 
PROCEDURE CloseWindow (theWindow:WindowPtr)~ 
PROCEDURE DisposeWindow (theWindow:WindowPtr).· 
FUNCTION DragGrayRgn (theRgn:RgnHandle; startPt:Point: limitRect,slopRect:Rect; 
axis:INTEGER· actionProc:ProcPtr) : LONGINT· 
PROCEDURE DragWindow (theWindow:WindowPtr; startPt:Point· boundsRect:Rect): 
PROCEDURE DrawGrowlcon (theWindow:WindowPtr): 
PROCEDURE DrawNew (window:WindowPeek· uodate:BOOLEAN): 
PROCEDURE EndUpdate CtheWindow:WindowPtr)~ 
FUNCTION FindWindow (thePt:Point· VAR whichWindow:WindowPtr): INTEGER· 
FUNCTION FrontWindow : WindowPtr· 
FUNCTION GetAuxWin (theWindow:WindowPtr· VAR colors:CTabHandle): BOOLEAN· 
PROCEDURE GetCWMgrPort CVAR woort:CGrafPtr); 
FUNCTION GetGravRan : reaionHandle· 
FUNCTION GetNewCWindow CwindowiD:INTEGER· wStoraae:Ptr· behind:CWindowPtr) : CWindowPtr· 
FUNCTION GetNewWindow (windowiD:INTEGER· wStoraae:Ptr· behind:WindowPtr) : WindowPtr: 
FUNCTION GetWindowPic (theWindow:WindowPtr) : PicHandle· 
PROCEDURE GetWMgrPort (VAR wPort:GrafPtr): 
FUNCTION GetWRefCon (theWindow:WindowPtr) : LONGINT· 
PROCEDURE GetWTitle CtheWindow:WindowPtr: VAR title:Str255); 
FUNCTION GetWVariant (whichWindow:WindowPtr) : INTEGER; 
FUNCTION GrowWindow (theWindow:WindowPtr; startPt:Point: sizeRect:Rect) : LONGINT: 
PROCEDURE HideWindow (theWindow:WindowPtr); 
PROCEDURE HiliteWindow (theWindow:WindowPtr· fHilite:BOOLEAN); 
PROCEDURE lnitWindows; 
PROCEDURE lnva!Rect (badRect:Recl); 
PROCEDURE lnvalRQn (badRgn:RgnHandle); 
PROCEDURE MoveWindow (theWindow:WindowPtr· hGiobal vGiobai:INTEGER; front:BOOLEAN); 
FUNCTION NewCWindow (wStorage:Ptr; boundsRect:Rect; tille:Str255; visible:BOOLEAN; prociD: INTEGER; 
behind:WindowPtr; goAwayFiag:BOOLEAN· refCon:LONGINT): CWindowPtr· 
FUNCTION NewWindow (wStorage:Ptr; boundsRect:Rect; title:Str255; visible:BOOLEAN; prociD:INTEGER; 
behind:WindowPtr· aoAwavFiaa:BOOLEAN· refCon:LONGINn : WindowPtr· 
PROCEDURE PaintBehind (startWindow:WindowPeek· clobberedRan:RgnHandle); 
PROCEDURE PaintOne (window:WindowPeek· clobberedRgn:RgnHandle); 
FUNCTION PinRect (theRect:Rect· thePt:Pointl : LONGINT· 
PROCEDURE SaveOid Cwindow:WindowPeek); 
PROCEDURE SelectWindow CtheWindow:WindowPtr): 
PROCEDURE SendBehind (theWindow behindWindow:WindowPtrl: 
PROCEDURE SetDeskCPat (deskPixPat:PixPatHandle): 
PROCEDURE SetWinColor (theWindow:WindowPtr· newColorTable:CTabHandle); 
PROCEDURE SetWindowPic CtheWindow:WindowPtr· oic:PicHandle): 
PROCEDURE SetWRefCon (theWindow:WindowPtr· data:LONGINT): 
PROCEDURE SetWTitle (theWindow:WindowPtr· title:Str255); 

(continued) 
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Table 3.073. Continued 

Name 
ShowHide 
ShowWindow 
SizeWindow 
TrackBox 
TrackGoAway 
ValidRect 
ValidRan 
windowdef •• 
Zoom Window 

Notes: 

Source: 

See Also: 

Description Defined • 
Toggles visibilitY_ of window based upon showFiag I 
Makes window visible I 
Resizes window I 
Handles zoom box mouse-down event IV 
Handles aoAway box highlighting, returns goAway status I 
Tells Window Manaaer that Rect has been updated I 
Tells Window Manaaer that Ran has been uodated I 
Defines vour own window function I 
Called after TrackBox returns TRUE to zoom window IV 

•• Volume of Inside Macintosh where first definition of routine appeared (I-V). 
••• low-level routine; not normally used. 
•••• Not used by applications. 

Inside Macintosh, pages 1-281 to I-299,1V-50, V-206 to V-210 

3.008. Interface Toolbox Managers 
3.074. Window Types 
3.075. WindowRecord Data Structure 
3.076. CWindowRecord Data Structure 
3.077. AuxWinRec Data Structure 
3.078. WinCTab Data Structure 
3.079. Mouse Locations in Windows 
3.080. Window Part Identifiers for Color Tables 
3.081. Window Definition Messages 
3.082. Window Hit Messages 

Pascal Definition 
PROCEDURE ShowHide (theWindow:WindowPtr· showFiaa:BOOLEAN); 
PROCEDURE ShowWindow (theWindow:WindowPtr); 
PROCEDURE SizeWindow CtheWindow:WindowPtr; w h:INTEGER· fUodate:BOOLEAN): 
FUNCTION TrackBox CtheWindow:WindowPtr· thePt:Point· oartCode:INTEGER) : BOOLEAN· 
FUNCTION TrackGoAway (theWindow:WindowPtr· thePt:Point) : BOOLEAN· 
PROCEDURE ValidRect (goodRect:Rect); 
PROCEDURE ValidRan (goodRan:RanHandle); 
FUNCTION MvWindow CvarCode:INTEGER· theWindow:WindowPtr· messaae:INTEGER; param:LONGINT) : LONGINT· 
PROCEDURE ZoomWindow CtheWindow:WindowPtr· oartCode:INTEGER; front:BOOLEAN); _ 
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3.074. Window Types 

Value Constant Type 
0 documentProc Standard document window 
1 dBoxProc Alert box or modal dialoo 
2 olainDBox Plain dialoa box 
3 altDBoxProc Plain dialoa box with drop shadow 
4 noGrowDocProc Document window without size box 
16 rDocProc Rounded corner window 

Source: Inside Macintosh, pages 1-273 to 1-274 

See Also: 3.073. Window Manager Routines 
3.075. WindowRecord Data Structure 

3.075. WindowRecord Data Structure 

Size Name Comments 
GrafPort loort See 3.019. 
INTEGER windowKind See 3.074. 

BOOLEAN visible TRUE if visible 
BOOLEAN hilited TRUE if hiahliahted 
BOOLEAN I aoAwavFiag TRUE if ao-awav reaion included 
BOOLEAN zoomFiaa TRUE if window zoomed 
RgnHandle strucRan Structure reaion 
Ran Handle contRan Content reaion 
Ran Handle update Ran Update reaion 

Handle windowDefProc Window definition function 
Handle dataHandle Data used bv windowDefProc 

String Handle title Handle Window's title 
INTEGER title Width Width of window title, in pixels 

Control Handle control list Window's control list 
WindowPeek nextWindow Next window in window list 

PicHandle windowPic Picture for drawina window 
LONG INT refCon Window's reference value 

Used for 
Application documents 
Alerts medals dialoas 
Dialoas 
Dialoas 
Dialoas 
Desk accessories 

Notes: Page IV-52 of Inside Macintosh lists a windowSize entry at the end 
of the WindowRecord Data Structure, but no size of name is given. 

Source: 

See Also: 

Inside Macintosh, pages 1-276 to 1-277, IV-52 

3.019. QuickDraw GrafPort Data Structure 
3.073. Window Manager Routines 
3.07 4. Window Types 
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3.076. CWindowRecord Data Structure 

Size 
CGrafPort 
INTEGER 

BOOLEAN 
BOOLEAN 
BOOLEAN 
BOOLEAN 
RgnHandle 
RgnHandle 
RgnHandle 

Handle 
Handle 

String Handle 
INTEGER 

Control Handle 
CWindowPeek 

Pic Handle 
LONGINT 

Source: 

See Also: 

Name Comments 
port See 3.038. 
windowKind See 3.074. 
visible TRUE if visible 
hilited TRUE if highlighted 

1 aoAwavFiaa TRUE if ao-awav region included 
flag Zoom RESERVED 
strucRgn Structure region 
contRgn Content region 
updateRgn Update region 
windowDefProc Window definition function 
dataHandle Data used by windowDefProc 
title Handle Window's title 
title Width Width of window title, in pixels 
control list Window's control list 
nextWindow Next window in window list 
window Pic Picture for drawina window 
refCon Window's reference value 

Inside Macintosh, pages V-199 to V-200 

3.038. ColorGrafPort Data Structure 
3.073. Window Manager Routines 
3.07 4. Window Types 
3.075. WindowRecord Data Structure 

3.077. AuxWinRec Data Structure 

Size 
AuxWinHandle 

WindowPtr 
CTabHandle 
CTabHandle 

LONG INT 
CTabHandle 

LONG INT 

Source: 

See Also: 

Name Comments 
awN ext Handle to next record in list 
awOwner Pointer to owning window 
awCTable Handle to window's color table 
dialogCitem RESERVED for Dialog Manager 
awFiags RESERVED 
awReserved RESERVED 
awRefCon For application use 

Inside Macintosh, pages V-200 to V-201 

3.036. Color Table Data Structure 
3.073. Window Manager Routines 

233 
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3.078. WinCTab Data Structure 

Size Name Comments 
LONG INT wCSeed Unique table ID 
INTEGER wCReserved NOT USED for windows 
INTEGER ctSize Number of entries in table minus 1 

cSoecArrav 

Source: 

See Also: 

ctTable Array of ColorSpec records 

Inside Macintosh, pages V-202 to V-203 

3.037. ColorSpec Data Structure 
3.073. Window Manager Routines 

3.079. Mouse Locations in Windows 

Value Constant Comments 
0 in Desk Desktop (i.e., none of the other areas) 
1 inMenuBar In menu bar 
2 inSysWindow In svstem window 
3 inContent In content region {but not in grow region, if active) 
4 in Drag In drag region 
5 in Grow In grow region (of active window only) 
6 inGoAwav In go-away region (of active window only) 
7 inZoomln In zoom box~ window zoomed out) 
8 inZoomOut In zoom box 1 window zoomed in) 

Source: Inside Macintosh, pages 1-287, IV-51 

See Also: 3.073. Window Manager Routines 

3.080. Window Part Identifiers for Color Tables 

Value Constant Comments 
0 wContentColor Color of content region background 
1 wFrameColor Color of window frame 
2 wTextColor Color of text in content region 
3 wHiliteColor Color of highlighted areas in window 
4 wTitleBarColor Color of title bar 

Source: Inside Macintosh, page V-211 

See Also: 3.073. Window Manager Routines 
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3.081. Window Definition Messages 

Value Constant Comments 
0 wDraw Draw window frame 
1 wHit Identify where mouse button was pressed 
2 wCalcRans Calculate strucRgn/contRgn 
3 wNew Perform additional window initialization 
4 wDispose Perform additional disposal tasks 
5 wGrow Draw window's grow image 
6 wDrawGicon Draw size box in content region 

Source: Inside Macintosh, page 1-299 

See Also: 3.073. Window Manager Routines 

3.082. Window Hit Messages 

Value Constant Comments 
0 wNoHit Hit, but not in an}'_ of the following 
1 wlnContent In content region (but not arow area, if active) 
2 win Drag In draa region 
3 winG row In grow region of active window only 
4 wlnGoAway In go-away region of active window only 
5 wlnZoomln In zoom box with window zoomed out 
6 wlnZoomOut In zoom box with window zoomed in 

Source: Inside Macintosh, pages 1-300 to 1-301, IV-51 

See Also: 3.073. Window Manager Routines 



3.083. Control Manager Routines 

Name Description Defined· Pascal Definition 
DisposeControl Removes control from screen releases memorv I PROCEDURE DisooseControl (theControi:ControiHandle): 
Draa Control Pulls dotted outline of control around screen I PROCEDURE DraaControl (theControi:ControiHandle· startPt:Point· limitRect,slopRect:Rect; axis:INTEGER); 
Draw1 Control Draws specified control if visible in window IV PROCEDURE Draw1 Control (theControi:ControiHandle); 
DrawControls Draws all visible controls in window I PROCEDURE DrawControls {theWindow:WindowPtr): 
FindControl Returns which control if any. button was pressed in I FUNCTION FindControl (thePoint:Point· theWindow:WindowPtr; VAR whichControi:ControiHandle) : INTEGER; 
GetAuxCtl Returns handle to control's color table v FUNCTION GetAuxCtl (theControi:ControiHandJe· VAR acHndi:AuxCtiHndl): BOOLEAN; 
GetCRefCon Returns reference value for control I FUNCTION GetCRefCon CtheControi:ControiHandle) : LONGINT; 
GetCTitle Returns control's title I PROCEDURE GetCTitle (theControi:ControiHandle· VAR title:Str255); 
GetCtiAction Returns pointer to control's default action procedure I FUNCTION GetCtiAction (theControi:ControiHandle) : ProcPtr· 
GetCtiMax Returns maximum value of control's current setting I FUNCTION GetCtiMax (theControi:ControiHandle) : INTEGER· 
GetCtiMin Returns minimum value of control's current setting I FUNCTION GetCtiMin (theControi:ControiHandle) : INTEGER; 
GetCtiValue Returns control's current setting I FUNCTION GetCtiValue CtheControi:ControiHandle) : INTEGER; 
GetCVariant Returns variant control value for control v FUNCTION GetCVariant CtheControi:ControiHandle) : INTEGER; 
GetNewControl Creates control from template in resource file I FUNCTION GetNewControl (controiiD:INTEGER; theWindow:WindowPtr) : ControiHandle· 
HideControl Makes control invisible I PROCEDURE HideControl (theControi:ControiHandle); 
HiliteControl Changes highlighting of control I PROCEDURE HiliteControl (theControi:ControiHandle; hiliteState:INTEGER); 
Kill Controls Removes all controls associated with window I PROCEDURE KiiiControls (theWindow:WindowPtr); 
MoveControl Moves control to new location in window I PROCEDURE MoveControl CtheControi:ControiHandle· h v:INTEGER); 
NewControl Creates and returns handle to new control I FUNCTION NewControl (theWindow:WindowPtr; boundsRect:Rect; title:Str255; visible:BOOLEAN; 

value:INTEGER; min,max:INTEGER· prociD:INTEGER; refCon:LONGINT) : ControiHandle 
SetCRefCon Sets control's reference value to the given data I PROCEDURE SetCRefCon CtheControi:ControiHandle· data:LONGINTl; 
SetCTitle Sets control's title I PROCEDURE SetCTitle (theControi:ControiHandle; title:Str255); 
SetCtiAction Sets control's default action procedure I PROCEDURE SetCtiAction (theControi:ControiHandle; actionProc:ProcPtr); 
SetCtiColor Modifies control's color table v PROCEDURE SetCtiColor CtheControi:ControiHandle· newColorTable:CCTabHandle): 
SetCtiMax Sets maximum value for control's current settina I PROCEDURE SetCtiMax (theControi:ControiHandle· maxValue:INTEGERl: 
SetCtiMin Sets minimum value for control's current setting I PROCEDURE SetCtiMin (theControi:ControiHandle· minValue:INTEGER): 
SetCtiValue Sets current settina to value and redraws control I PROCEDURE SetCtiValue CtheControi:ControiHandle· theValue:INTEGER); 
ShowControl Makes control visible I PROCEDURE ShowControl (theControi:ControiHandle): 
SizeControl Chanaes controls enclosing rectangle size I PROCEDURE SizeControl (theControi:ControiHandle; w,h:INTEGER); 
TestControl Returns active part code or 0 if active outside control I FUNCTION TestControl (theControi:ControiHandle· thePoint:Point) : INTEGER; 
TrackControl Tracks mouse use within control I FUNCTION TrackControl (theControi:ControiHandle· startPt:Point; actionProc:ProcPtr) : INTEGER· 
J,.J~dtC~mtr9j __ Faste_r_ye~ion of DrawControl IV PROCEDURE UpdtControl (theWindow:WindowPtr; updateRgn:RgnHandle); 

Notes: • Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: 

See Also: 

Inside Macintosh, pages 1·319 to 1-328, IV-53, V-222 

3.008. Interface Toolbox Manager Routines 
3.084. Control Types 
3.085. Control Part Codes 
3.086. ControiRecord Data Structure 
3.087. AuxCtiRec Data Structure 
3.088. CtiCTab Data Structure 
3.089. Control Part Identifiers for Color Tables 
3.090. Control Axis Parameter Values 
3.091. Control Definition Messages 
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Section Ill: ROM Traps and System Calls 

3.084. Control Types 

Value Constant Used for 
0 I pushButProc Buttons 
1 checkBoxProc Check boxes 
2 radioButProc Radio buttons 
16 scroiiBarProc Scroll bars 

Source: Inside Macintosh, page 1-315 

See Also: 3.083. Control Manager Routines 
3.086. ControiRecord Data Structure 

3.085. Control Part Codes 

Value Constant Comments 
10 in Button In button 
11 inCheckBox In check box or radio button 
20 inUpButton In up arrow of scroll bar 
21 in Down Button In down arrow of scroll bar 
22 inPaaeUp In page up reaion of scroll bar 
23 inPaaeDown In page down region of scroll bar 
129 in Thumb In thumb of scroll bar 

Source: Inside Macintosh, pages 1-315 to 1-316 

See Also: 3.083. Control Manager Routines 

3.086. ControiRecord Data Structure 

Size Name Comments 
Control Handle nextControl Next control in list 

WindowPtr contriOwner Control's owning window 
Rect contriRect Rectanale that encloses control 
Byte contriVis 255 if control is visible 
Byte contriHilite Highlight state 

INTEGER contriValue Control's current setting 
INTEGER contriMin Control's minimum setting 
INTEGER contriMax Control's maximum setting 
Handle contriDefProc Control's definition function 
Handle contriData Data used by contriDefProc 
ProcPtr contriAction Default action procedure 

LONGINT contriRfCon Control's reference value 
Str255 contriTitle Control's title 

Source: Inside Macintosh, page 1-317 

See Also: 3.083. Control Manager Routines 
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3.087. AuxCtiRec Data Structure 

Size Name Comments 
AuxCtiHandle acNext Handle to next record in list 
Control Handle acOwner Handle to owning control 
CCTabHandle acCTable Handle to control's color table 

INTEGER acFiags Miscellaneous flags (RESERVED) 
LONG INT 
LONG INT 

Source: 

See Also: 

acReserved RESERVED 
acRefCon For application use 

Inside Macintosh, pages V-216 to V-217 

3.036. Color Table Data Structure 
3.083. Control Manager Routines 

3.088. CtiCTab Data Structure 

Size 
LONG INT 
INTEGER 
INTEGER 

cSpecArrav 

Source: 

See Also: 

Name Comments 
ccSeed NOT USED for controls 
ccReserved NOT USED for controls 
ctSize Number of entries in table minus 1 
ctTable Array of ColorSpec records 

Inside Macintosh, page V-218 

3.037. ColorSpec Data Structure 
3.083. Control Manager Routines 

3.089. Control Part Identifiers for Color Tables 

Value Constant Comments 
0 cFrameColor Color of control's frame 
1 cBodyColor Color of control's body 
2 cTextColor Color of control's text 
3 cThumbColor Color of control's thumb 

Source: Inside Macintosh, page V-223 

See Also: 3.083. Control Manager Routines 
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3.090. Control Axis Parameter Values 

Value Constant Comments 
0 noConstraint No constraints on dragging control 
1 hAxisOnly Horizontal drag only 
2 vAxisOnly Vertical drag only 

Source: Inside Macintosh, page 1-325 

See Also: 3.083. Control Manager Routines 

3.091. Control Definition Messages 

Value Constant Comments 
0 drawCntl Draw the control or relavent parts of it 
1 testCntl Test where the mouse was when button pushed 
2 calcCRgns Calculate control's region 
3 initCntl Perform additional control initialization 
4 dispCntl Perform additional control disposal actions 
5 posCntl Reposition control's indicator and update control 
6 thumbCntl Calculate parameters for dragging control's indicator 
7 dragCntl Drag control or its indicator 
8 auto Track Execute control's action procedure 

Source: Inside Macintosh, page 1-329 

See Also: 3.083. Control Manager Routines 



3.092. Menu Manager Routines 

Name Descriotion 
AddResMenu Adds item(s) from resource file to end of menu 
Append Menu Adds item(s) to end of menu 
CalcMenuSize Recalculates h v dimensions of menu (called internally) 
Checkltem Places/removes check for menu item 
ClearMenuBar Removes all menus from menu list 
CountMitems Returns number of items in a menu 
Delete Menu Removes menu from menu list 
DeiMCEntries Removes entries from menu color info table 
DeiMenultem Removes menu item from menu 
Disable Item Disables (makes gray) menu item or menu (if item = 0) 
DisoMCinfo Releases memory and deallocates menu color info table 
DisposeMenu Releases memory used by menu deallocates it 
DrawMenuBar Redraws menu bar according to menu list 
Enable Item Enables disabled menu item or menu (if item = 0) 
FlashMenuBar Inverts menu bar if menu isn't in current menu bar 
Get Item Returns text for a menu item 
GetltemCmd Determines whether menu item has submenu 
Getltemlcon Returns icon number associated with menu if any 
GetltemMark Returns mark character if any, for menu item 
GetltemStyle Returns character style for menu item 
GetMCEntrv Returns pointer to entrv in menu color info table 
GetMCinfo Returns handle to copy of current menu color info table 
GetMenu Returns handle to menu with resource ID 
GetMenuBar Returns handle to copy of current menu list 
GetMHandle Returns handle to menu in current menu bar 
GetNewMBar Returns handle to new menu list from MBAR resource 
HiliteMenu Highlights title of menu if not already highlighted 
lnitMenus Initializes the menu manager 
lnitProcMenu Allocates new menu list for custom menu bar defproc 
lnsertMenu Adds menu to menu list before another menu 
lnsertResMenu Adds item(s) from resource file to middle of menu 
lnsMenultem Inserts item(s) into a menu 
lnsNewltem Inserts new menu item(s) 
MenuChoice Called after MenuSelect = 0 to find if disabled item was selected 
Menu Key Returns menu selection from command-key event 
Menu Select Returns menu selection when mouse-down in menu bar 
NewMenu Returns handle to newly allocated menu 
PopUpMenuSelect Creates popup menu 
Setltem Changes text for menu item 

Defined* 
I 
I 
I 
I 
I 
I 
I 
v 
IV 
I 
v 
I 
I 
I 
I 
I 
v 
I 
I 
I 
v 
v 
I 
I 
I 
I 
I 
I 
v 
I 
I 

IV 
v 
v 
I 
I 
I 
v 
I 

Pascal Definition 
PROCEDURE AddResMenu _(theMenu:MenuHandle· theType:ResType): 
PROCEDURE AppendMenu (theMenu:MenuHandle· data:Str255); 
PROCEDURE CalcMenuSize (theMenu:MenuHandle): 
PROCEDURE Checkltem (theMenu:MenuHandle; item:INTEGER· checked:BOOLEAN): 
PROCEDURE ClearMenuBar; 
FUNCTION CountMitems (theMenu:MenuHandle) : INTEGER; 
PROCEDURE DeleteMenu (menuiD:INTEGER); 
PROCEDURE DeiMCEntries (MenuiD,menultem:INTEGER); 
PROCEDURE DeiMenultem (theMenu:MenuHandle· item:INTEGER); 
PROCEDURE Disableltem (theMenu:MenuHandle; item:INTEGER): 
PROCEDURE DispMCinfo (menuCTbi:MCTableHandle); 
PROCEDURE DisposeMenu (theMenu:MenuHandle)· 
PROCEDURE DrawMenuBar· 
PROCEDURE Enableltem (theMenu:MenuHandle; item:INTEGER): 
PROCEDURE FlashMenuBar (menuiD:INTEGER); 
PROCEDURE Getltem (theMenu:MenuHandle· item:INTEGER· VAR itemString:Str255): 
PROCEDURE GetltemCmd (theMenu:menuHandle; item:INTEGER· VAR cmdChar:Char): 
PROCEDURE Getltemlcon (theMenu:MenuHandle; item:INTEGER; VAR icon:Byte); 
PROCEDURE GetltemMark (theMenu:MenuHandle; item:INTEGER· VAR markChar:CHAR)· 
PROCEDURE GetltemStyle (theMenu:MenuHandle; item:INTEGER· VAR chStyle:Stvle); 
FUNCTION GetMCEntrv (menuiD menultem:INTEGER) : MCEntryPtr; 
FUNCTION GetMCinfo : MCTableHandle· 
FUNCTION GetMenu (resourceiD:INTEGER) : MenuHandle; 
FUNCTION GetMenuBar : Handle; 
FUNCTION GetMHandle (menuiD:INTEGER) : MenuHandle; 
FUNCTION GetNewMBar (menuBariD:INTEGER) : Handle· 
PROCEDURE HiliteMenu (menuiD:INTEGER); 
PROCEDURE lnitMenus· 
PROCEDURE lnitProcMenu (mbResiD:INTEGER); 
PROCEDURE lnsertMenu (theMenu:MenuHandle; beforeiD:INTEGER); 
PROCEDURE lnsertResMenu (theMenu:MenuHandle; theType:ResType; afterltem:INTEGER); 
PROCEDURE lnsMenultem (theMenu:MenuHandle; itemString:Str255· afterltem:INTEGER): 
PROCEDURE lnsNewltem (theMenu:MenuHandle; itemString:Str255· afterltem:INTEGER); 
FUNCTION MenuChoice : LONGINT; 
FUNCTION MenuKey (ch:CHAR) : LONGINT; 
FUNCTION MenuSelect (startPt:Point) : LONGINT; 
FUNCTION NewMenu (menuiD:INTEGER· menuTitle:Str255) : MenuHandle· 
FUNCTION PopUpMenuSelect(theMenu:menuHandJe· Too,Left,PopUpltem:INTEGER): LONGINT· 
PROCEDURE Setltem (theMenu:MenuHandle; item:INTEGER: itemString:Str255)· 
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Table 3.092. Continued 

Name 
SetltemCmd 
Setltemlcon 
SetltemMark 
SetltemStvle 
SetMCEntries 
SetMCinfo 
SetMenuBar 
SetMenuFiash 

Notes: 

Source: 

See Also: 

Descriotion Defined .. 
Attaches submenu to menu selection v 
Associates an icon with menu item I 
Places/removes mark for menu item I 
Chanaes character stvle for menu item I 
Adds entry(ies) to menu color info table v 
Copies menu color info table to current menu color info table v 
Makes menu list the current one I 
Sets blinkina duration for menus selected I 

* Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Inside Macintosh, pages 1-351 to 1-361, IV-55 to IV-56, V-238 to V-247 

3.008. Interface Toolbox Managers 
3.093. Menulnfo Data Structure 
3.094. MCEntry Data Structure 
3.095. Menu Color Information Table 
3.096. MenuCRsrc Data Structure 
3.097. Menu List Data Structure 
3.098. MenuSelect ID/Item Return 
3.099. Menu Definition Messages 
3.1 00. Menu Definition Metacharacters 
3.1 01. Menu Bar defProc Messages 

Pascal Definition 
PROCEDURE SetltemCmd (theMenu:menuHandle· item:INTEGER; cmdChar:Char); 
PROCEDURE Setltemlcon (theMenu:MenuHandle· item:INTEGER; icon:Bvte)· 
PROCEDURE SetltemMark (theMenu:MenuHandle· item:INTEGER; markChar:CHAR); 
PROCEDURE SetltemStvle (theMenu:MenuHandle· item:INTEGER; chStvle:Stvle): 
PROCEDURE SetMCEntries (numEntries:INTEGER· menuCEntries:MCTablePtr): 
PROCEDURE SetMCinfo (menuCTbi:MCTableHandle): 
PROCEDURE SetMenuBar (menuUst:Handle): 
PROCEDURE SetMenuFiash (count:INTEGER); 

~ s 
()" 
:::::J 

~ s:: 
~ 
I» 

~ 
I» 
:::::J 
a. 
en 

* 3 
0 
e!.. 
en 

1\) 
~ 
--"' 



242 The Programmer's Apple Mac Sourcebook 

3.093. Menulnfo Data Structure 

Size 
INTEGER 
INTEGER 
INTEGER 

Handle 
LONG INT 

varies 
varies 
Bvte 

Notes: 

Source: 

Name Comments 
menuiD ID for menu 
menu Width Width of menu, in pixels 
menuHeiaht Heiaht of menu, in pixels 
menuProc Menu definition procedure 
enable Flags Flags indicated enabled/disabled status * 
menuData ** Menu title strina 
itemData ** Array of menu list data *** 
end Marker Should be zero 

•* 1 =enabled, 0 =disabled; bit 0 is for menu itself, bits 1 to 31 are menu items 1 to 31, 
respectively. 
•** Volume V of Inside Macintosh clarifies this structure rather explicitly; Volume I doesn't 
define it explicitly. Applications should not change this structure directly. 
•*** itemString (string), itemlcon (byte), itemCmd (Char), itemMark (Char), itemStyle (Style). 

Inside Macintosh, pages 1-345, V-230 

See Also: 3.092. Menu Manager Routines 

3.094. MCEntry Data Structure 

Size Name Values/Comments 
INTEGER mctiD Menu ID (0 =menu bar}_ 
INTEGER mctltem Menu item number (0 =menu title) 
RGBColor mctRGB1 See 3.095. 
RGBColor mctRGB2 See 3.095. 
RGBColor mctRGB3 See 3.095. 
RGBColor mctRGB4 See 3.095. 
INTEGER mctReserved USED INTERNALLY 

Source: Inside Macintosh, pages V-231 to V-234 

See Also: 3.092. Menu Manager Routines 
3.095. Menu Color Information Table 
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3.095. Menu Color Information Table 

The RG81, RGB2, RGB3, RGB4, and RESERVED fields in an MCEntry structure have differing meanings 
based on the values of the mctiD and mctltem fields and on whether or not the MCEntry 
is for a menu bar, title, or item. This table outlines those differences. 

mctiD 
mctltem 

RGB1 
RGB2 
RGB3 
RG84 
RESERVED 

0 
0 

M B enu ar 
Default color for menu titles 
Default color for oulldown menu 
Default color for items in menu 
Menu bar color 
RESERVED 

<>0 
0 

M Til enu ite 
Title color 
Menu bar color 
Default color for items in menu 
Menu backaround color 
RESERVED 

Notes: This is a complex table; read the source for additional insight. 

Source: Inside Macintosh, pages V-233 to V-234 

See Also: 3.092. Menu Manager Routines 
3.094. MCEntry Data Structure 

3.096. MenuCRsrc Data Structure 

<>0 
<>0 

M enu tern 
Mark color 
Name color 
Command key eQuivalent color 
Menu backaround color 
RESERVED 

Size Name Comments 
INTEGER 

MCEntry arra_y 

Source: 

See Also: 

numEntries Number of MCEntry structures in structure 
data See 3.094. 

Inside Macintosh, page V-234 

3.092. Menu Manager Routines 
3.094. MCEntry Data Structure 
3.095. Menu Color Information Table 

3.097. Menu List Data Structure 

Size Name Comments 
Word item Offset Offset to last menu handle in structure (numltems*6) 

L E ast ntrv 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 

Word hCoord Horizontal coordinate of right edge of menu title for last menu 
Word 
Varies 

Notes: 

Source: 

See Also: 

NOT USED NOT USED 
menu Data For each menu: menu Handle, Pt (h coord of left edge of menu) 

Generally only of use to assembly-language programmers. 

Inside Macintosh, page 1-346 

3.092. Menu Manager Routines 

3.098. MenuSelect ID/Item Return 

Size Name Comments 
HOword menu Select Menu ID of selected item 
LO word menu Key Item number of selected item 

Source: Inside Macintosh, page 1-356 

See Also: 3.092. Menu Manager Routines 
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3.099. Menu Definition Messages 

Value Constant Comments 
0 mDrawMsg Draw the menu 
1 mChooseMsg Indicate choosen item and highlight it 
2 mSizeMsg Calculate menu's dimension 

Source: Inside Macintosh, pages 1-362 to 1-363 

See Also: 3.092. Menu Manager Routines 

3.1 00. Menu Definition Metacharacters 

Character 
I 

" 
! 
< 
I 
( 

Notes: 

Mean ina 
Item separator * 
Include icon with item** 
Include checkmark with item 
Format item with style *** 
Include keyboard equivalent with item 
Disable item 

•* Character can also be RETURN. 
•** Icon ID follows ". 

Example 
'Cut' ;'Com' 
'Cut"1' 
'Cut!' 
'Cut<B' 
'Cut/X' 
'(Cut' 

•*** <B =bold, <I = italic, <U =underlined, <0 =outlined, <S =shadow. 

Source: Inside Macintosh, pages 1-346 to 1-349 

See Also: 3.092. Menu Manager Routines 

3.1 01. Menu Bar defProc Messages 

Value Constant Comments 
0 Draw Draws/clears menu bar 
1 Hit Tests mouse for menu bar, menu hit 
2 Calc Calculates left edges of menu title in menulist 
3 I nit Initializes menu bar defProc structures 
4 Disp_os Releases menu bar defProc structures 
5 Hilite Highlights menu title or inverts menu bar 
6 Height Returns menu bar height 
7 Save Saves bits behind menu, draws menu 
8 Restor Restores bits behind menu 
9 Rect Calculates menu rectangle 
10 SaveAit Saves information about menu after it is drawn 
11 ResetAit Resets information about menu 
12 MenuRgn Returns region occupied by menu bar 

Source: Inside Macintosh, pages V-250 to V-251 

See Also: 3.092. Menu Manager Routines 



3.1 02. TextEdit Routines 

Name Descriotion Defined • Pascal Definition 
GetStviHandle Returns edit record's style handle v FUNCTION GetStviHandle (hTE:TEHandle) : TEStvleHandle· 
GetStyiScrap Copies selected text to style scrap v FUNCTION GetStyiScrap (hTE:TEHandle) : StScrpHandle· 
SetCiikloop Installs click loop procedure I PROCEDURE SetCiikloop (clikProc:ProcPtr· hTE:TEHandle); 
SetStyiHandle Sets edit record's style handle v PROCEDURE SetStyiHandle (theHandle:TEStyleHandle; hTE:TEHandle): 
SetWordBreak Installs word break procedure I PROCEDURE SetWordBreak (wBrkProc:ProcPtr; hTE:TEHandle): 
TEActivate Highlights selected ranae I PROCEDURE TEActivate ChTE:TEHandle): 
TEAutoView Enables/disables automatic scrolling IV PROCEDURE TEAutoView (auto:BOOLEAN· hTE:TEHandle): 
TECaiText Recalculates beainninas of all lines of text I PROCEDURE TECaiText ChTE:TEHandle); 
TECiick Handles selection/hiahliaht after mouse-down event I PROCEDURE TECiick (pt:Point· extend:BOOLEAN; hTE:TEHandle); 
TECopy Cooies selected ranae to scrap I PROCEDURE TECopy1hTE:TEHandle)· 
TECut Removes selection ranae from text outs in scrao I PROCEDURE TECut ChTE:TEHandle); 
TEDeactivate Unhighlights selected ranae of text I PROCEDURE TEDeactivate (hTE:TEHandle); 
TEDelete Removes selected range redraws text I PROCEDURE TEDelete (hTE:TEHandle); 
TEDisoose Releases memorv used by edit record deallocates I PROCEDURE TEDisoose ChTE:TEHandle); 
TEFromScrap Copies desk scrap to TE scrap I FUNCTION TEFromScrap : OSEw 
TEGetHe!Qht Returns heiQht of all lines of text in pixels v FUNCTION TEGetHeiaht CendUne startline:LONGINT; hTE:TEHandle) : INTEGER· 
TEGetOffset Finds character offset in edit record corresoondina to point v FUNCTION TEGetOffset (ot:Point· hTE:TEHandle): INTEGER· 
TEGetPoint Returns point corresponding to given offset into text v FUNCTION TEGetPoint (offset:INTEGER; hTE:TEHandle) : POINT; 
TEGetScraoLen Returns size of TE scrap, in bvtes I FUNCTION TEGetScraplen : LONGINT; 
TEGetStyle Returns style information v PROCEDURE TEGetStyle Coffset:INTEGER· VAR theStyle:TextStvle; VAR lineHeiQht fontAscent:INTEGER· hTE:TEHandle): 
TEGetText Returns handle to text for edit record I FUNCTION TEGetText (hTE:TEHandle) : CharsHandle; 
TEidle Makes blinking caret appear at insertion ooint I PROCEDURE TEidle ChTE:TEHandle_l; 
TEl nit Initializes TextEdit I PROCEDURE TEinit· 
TEinsert Inserts text before selected range I PROCEDURE TEinsert (text:Ptr; length:LONGINT; hTE:TEHandle); 
TEKev Replaces selected range with character I PROCEDURE TEKev (kev:CHAR· hTE:TEHandle): 
TENew Returns handle to new edit record I FUNCTION TENew (destRect,viewRect:Rect) : TEHandle; 
TEPaste Replaces selected range with scrap I PROCEDURE TEPaste (hTE:TEHandle): 
TEPinScroll Similar to TEScroll but stops scrolling at last line IV PROCEDURE TEPinScroll (dh dv:INTEGER· hTE:TEHandle): 
TEReplaceStyle Replaces style of current selection v PROCEDURE TEReplaceStyle (mode:INTEGER; oldStyle,newStvle:TextStvle· redraw:BOOLEAN· hTE:TEHandle)· 
TEScrapHandle Returns handle to TE scrao I FUNCTION TEScrapHandle : Handle; 
TEScroll Scrolls text within view rectanale by dh dv pixels I PROCEDURE TEScroll (dh dv:INTEGER· hTE:TEHandle): 
TESeiView Ensures selection range is visible in autoscroll IV PROCEDURE TESeiView (hTE:TEHandle); 
TESetJust Sets lustification type of text I PROCEDURE TESetJust Oust:INTEGER; hTE:TEHandle); 
TESetScraplen Sets size of TE scrap, in bytes I PROCEDURE TESetScraolen (lenc:~th:LONGINT): 
TESetSelect Sets selection range in text I PROCEDURE TESetSelect (seiStart seiEnd:LONGINT; hTE:TEHandle); 
TESetStvle Sets stvle of current selection v PROCEDURE TESetStvle Cmode:INTEGER; newStyle:TextStyle· redraw:BOOLEAN· hTE:TEHandle); 
TESetText Changes edit record to new text I PROCEDURE TESetText (text:Ptr·lenath:LONGINT; hTE:TEHandle); 
TEStyllnsert Inserts styled text before hTE v PROCEDURE TEStyllnsert (text:Ptr·length:LONGINT· hST:stScrpHandJe· hTE:TEHandle); 
TEStyiNew Creates new stvle edit record v FUNCTION TEStvleNew CdestRect viewRect:Rect) : TEHandle; 
TEStyiPaste Pastes text from desk scrap to current insertion point v PROCEDURE TEStyiPaste ChTE:TEHandle); 
TEToScrap CoPies TE scrao to desk scrap I FUNCTION TEToScrap : OSErr· 
TEUodate Draws hTE text within rUDdate rectanale I PROCEDURE TEUDdate CrUpc:tate:Rect· hTE:TEHandle)· 
TextBox Draws text in rectangle with justification I PROCEDURE TextBox (text:Ptr; lenath:LONGINT· box:Rect· iust:INTEGER)· 

Notes: * Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: 

See Also: 

Inside Macintosh, pages 1·383 to 1-391, IV-57, V-267 to V-270 

3.008. Interface Toolbox Managers 
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3.103. TERec Data Structure 

Size Name Comments 
Rect destRect Destination rectangle 
Rect viewRect Viewing rectangle 
Rect seiRect Used by assembly-language routines only 

INTEGER lineHeight Line spacing * 
INTEGER fontAscent Caret/hilite position* 

Point seiPoint Point selected with mouse 
INTEGER seiStart Start of selection range 
INTEGER seiEnd End of selection range 
INTEGER active USED INTERNALLY 
ProcPtr word Break Word break routine, if any 
ProcPtr clikLoop Click loop routine, if any 

LONG INT click Time USED INTERNALLY 
INTEGER clickLoc USED INTERNALLY 
LONG INT caret Time USED INTERNALLY 
INTEGER caretS tate USED INTERNALLY 
INTEGER just Type of text justification 
INTEGER teLength Length of text 
Handle hText Text to be edited 

INTEGER recaiBack USED INTERNALLY 
INTEGER recallines USED INTERNALLY 
INTEGER clikStuff USED INTERNALLY 
INTEGER crOnly If <0, new line at Return only 
INTEGER txFont Text font 

Style txFace Character style 
INTEGER txMode Pen mode 
INTEGER txSize Font size** 

GrafPtr in Port GrafPort 
ProcPtr high Hook Text highlighting routine 
ProcPtr caret Hook Caret display routine 

INTEGER nlines Number of lines in array 
Varies lineStarts INTEGER array of positions of line starts 

Notes: •* -1 =calculated for each line; >0 fixed line height or font ascent. 
•** -1 = style information available, txFont/txFace hold handle 
to TEStyleRec; ~0 = old-style record. 

Source: Inside Macintosh, pages 1-377 to 1-381, V-260 to V-261 

See Also: 3.1 02. TextEdit Routines 

3.1 04. TextEdit Justification Codes 

Value Constant Comments 
-1 teJustRight Right justified 
0 teJustCenter Centered 
1 teJustLeft Left justified (default) 

Source: Inside Macintosh, page 1-387 

See Also: 3.1 02. TextEdit Routines 
3.1 03. TERec Data Structure 



Section Ill: ROM Traps and System Calls 

3.1 05. TEStyleRec Data Structure 

Size Name Comments 
INTEGER nRuns Number of style runs 
INTEGER nStyles Number of distinct styles 
StHandle style Tab Style table 
LHHandle lhTab Line height table 
LONG INT teRefCon RESERVED for application use 

nuiiStHandle nuiiStyle Style set at null selection 
varies runs Array of StyleRuns * 

Notes: •* Startchar (INTEGER), stylelndex (INTEGER). 

Source: Inside Macintosh, pages V-261 to V-262 

See Also: 3.1 02. TextEdit Routines 
3.1 06. STEiement/LHEiement Data Structures 

3.1 06. STEiement/LHEiement Data Structures 

STE/ement 
Size 

INTEGER 
INTEGER 
INTEGER 
INTEGER 

Style 
INTEGER 
RGBColor 

LHE/ement 
Size 

INTEGER 
INTEGER 

Source: 

See Also: 

Name Comments 
stCount Number of runs in style 
stHeight Line height 
stAscent Font ascent 
stFont Font family number 
stFace Character style 
stSize Size in points 
stColor Absolute RGBColor 

Name Comments 
lhHeight Maximum height in line 
lhAscent Maximum ascent in line 

Inside Macintosh, pages V-262 to V-264 

3.035. RGBColor Data Structure 
3.1 02. TextEdit Routines 
3.1 05. TEStyleRec Data Structure 

3.107. NuiiSTRec Data Structure 

Size Name Comments 
LONG INT TEReserved RESERVED 

STScrpHandle null Scrap Scrap style table 

Source: Inside Macintosh, page V-264 

See Also: 3.1 02. TextEdit Routines 

247 



248 

3.1 08. TextStyle Data Structure 

Size 
INTEGER 

Style 
INTEGER 
RGBColor 

Source: 

See Also: 

Name Comments 
tsFont Font family number 
tsFace Character style 
tsSize Size of font, in points 
tsColor Absolute RGB color 

Inside Macintosh, page V-265 

3.035. RGBColor Data Structure 
3.1 02. TextEdit Routines 

3.1 09. StScrpRec Data Structure 

Size Name Comments 
INTEGER scrpNStyles Number of distinct styles in scrap 

ScrpSTTable scrpStyle Tab Table of scrap styles 

Source: Inside Macintosh, page V-265 

See Also: 3.1 02. TextEdit Routines 

3.11 0. ScrpSTEiement Data Structure 

Size 
LONG INT 
INTEGER 
INTEGER 
INTEGER 

Stvle 
INTEGER 
RGBColor 

Source: 

See Also: 

Name Comments 
scrpStartChar Offset to start of sty_le 
SCFQHeight Line height 
scrpAscent Font ascent 
scrpFont Font family number 
scrpFace Character style 
SCFQSize Size in points 
scrpColor Absolute RGB color 

Inside Macintosh, page V-266 

3.035. RGBColor Data Structure 
3.1 02. TextEdit Routines 

3.111. SetStyle Attribute Codes 

Value Constant Comments 
1 do Font Set font family number 
2 do Face Set character style 
4 doSize Set font size 
8 doColor Set font color 
15 do All Set all attributes for font 
16 addSize Adjust font size 

Source: Inside Macintosh, page V-269 

See Also: 3.1 02. TextEdit Routines 

The Programmer's Apple Mac Sourcebook 



3.112. Dialog Manager Routines 

Name 
Alert 
CautionAiert 
CloseDialog 
CouldAiert 
CouldDialon 
DialogSelect 
DisposDialog 
DlaCopv 
DlaCut 
DlaDelete 
DlaPaste 
Draw Dialog 
ErrorSound 
FindDitem 
FreeAiert 
FreeDialoa 
GetAirtStage 
GetDitem 
GetiText 
GetNewDialog 
HideD Item 
lnitDialogs 
lsDialogEvent 
ModaiDialoa 
NewCDialog 

NewDialog 

NoteAiert 
ParamText 
ResetAirtStaae 
SeiiText 
SetDAFont 
SetDitem 
SetiText 
ShowDitem 
StopAiert 
UpgtDialog 

Notes: 

Source: 

See Also: 

Description Defined • Pascal Definition 
Displays and handles alert box FUNCTION Alert (alertiD:INTEGER; filterProc:ProcPtr}_: INTEGER· 
Displays and handles caution alert box FUNCTION CautionAiert (alertiD:INTEGER· filterProc:ProcPtr) : INTEGER· 
Removes dialog from window and dialog list PROCEDURE CloseDiaiQg (theDialog:DialogPtr); 
Makes alert template unpumeable PROCEDURE CouldAiert CalertiD:INTEGER); 
Makes dialog template unpurneable PROCEDURE CouldDialog (dialogiD:INTEGER); 
Handles events in modeless dialog FUNCTION DialogSelect(theEvent:EventRecord· VAR theDialog:DialogPtr· VAR itemHit:INTEGER): BOOLEAN; 
Releases memory for dialoa PROCEDURE DisposDialoa CtheDialog:DialoaPtr); 
Applies TECopv to selected editText item PROCEDURE DlaCopy (theDialog:DialoaPtr); 
Applies TECut to selected editText item PROCEDURE DlgCut_itheDialoa:DiaiOQPtr): 
APPlies TEDelete to selected editText item PROCEDURE DlaDelete (theDialog:DialonPtr); 
Applies TEPaste to selected editText item PROCEDURE DlaPaste (theDialog:DialogPtr): 
Draws contents of dialog box PROCEDURE DrawDiaiQg (theDialog:DialogPtr); 
Sets sound procedure for alerts PROCEDURE ErrorSound (soundProc:ProcPtr); 
Returns item number that contains ooint v FUNCTION FindDitem (theDialog:DialogPtr; thePt:Point) : INTEGER; 
Makes alert template purgeable I PROCEDURE FreeAiert CalertiD:INTEGER): 
Makes dialoa template puraeable I PROCEDURE FreeDialog (dialogiD:INTEGER); 
Returns stage of last alert I FUNCTION GetAJrtStage : INTEGER; 
Returns information about dialog item I PROCEDURE GetDitem CtheDiaiOQ:DialogPtr· itemNo:INTEGER· VAR itemTvpe:INTEGER· VAR item:Handle· VAR box:Rect); 
Returns text of statText or editText item I PROCEDURE GetiText (item:Handle; VAR text:Str255): 
Returns handle to dialog created with resource I FUNCTION GetNewDialog (dialogiD:INTEGER· dStorage:Ptr; behind:WindowPtr) : DialogPtr; 
Hides dialog item bv moving it offscreen IV PROCEDURE HideDitem (theDialog:DialoaPtr· itemNo:INTEGER); 
Initializes dialog manager I PROCEDURE lnitDialogs (resumeProc:ProcPtr); 
Returns TRUE if modeless dialog event I FUNCTION lsDialog_Event (theEvent:EventRecord): BOOLEAN· 
Gets and handles events in dialoa window I PROCEDURE Moda!Dialoa CfilterProc:ProcPtr· VAR itemHit:INTEGER); 
Returns handle to new color dialog v FUNCTION NewCDialog (dStorage:Ptr; boundsRect:Rect; title:Str255; visible:BOOLEAN; prociD:INTEGER; 

behind:WindowPtr;goAwayFiag:BOOLEAN· refCon:LONGINT; items:Handle): CDiaiO!lPtr· 
Returns handle to newly created dialog I FUNCTION NewDialog (dStorage:Ptr; boundsRect:Rect; title:Str255; visible:BOOLEAN; prociD:INTEGER; 

behind:WindowPtr; goAwayFiag:BOOLEAN· refCon:LONGINT; items:Handle): DialoaPtr; 
Displays and handles note alert box I FUNCTION NoteAiert CalertiD:INTEGER· filterProc:ProcPtr) : INTEGER; 
Substitutes text for parameters ("0 to "3) I PROCEDURE ParamText CoaramO,param1,param2,param3:Str255); 
Resets alert stages so next alert will be first stage I PROCEDURE ResetAirtStage· 
Sets selection range for editText I PROCEDURE SeiiText (theDialoa:DialoaPtr· itemNo:INTEGER· strtSel,endSei:INTEGERt 
Sets font for dialoas or alerts I PROCEDURE SetDAFont (fontNum:INTEGER); 
Sets information about dialog item I PROCEDURE SetDitem CtheDiai()Q:DialogPtr·itemNo:INTEGER· itemTvpe:INTEGER· item:Handle· box:Rectl: 
Sets text for statText or editText item I PROCEDURE SetiText (item:Handle; text:Str255); 
Redisplavs dialoa item IV PROCEDURE ShowDitem (theDialog:DialogPtr; itemNo:INTEGER); 
Displays and handles stop alert box I FUNCTION StopAiertjalertiD:INTEGER· filterProc:ProcPtr): INTEGER; 
Fast~r DrawDialog function N PROCEDURE UDdtDialoa CtheDialog:DialoaPtr; uDdateRgn:RanHandlel: 

* Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Inside Macintosh, pages 1-411 to 1-423, IV-59 to IV-60, V-283 to V-285 

3.008. Interface Toolbox Managers 
3.113. Dialog Item Types 
3.114. Dialog Item Usts 
3.115. Dialog Color Table 
3.116. Dialog Standard Item Constants 
3.117. Dialog Record Data Structure 
3.118. DialogTemplate Data Structure 
3.119. AlertTemplate Data Structure 
3.120. Alert Stagelist Data Structure 
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3.113. Dialog Item Types 

Type 
ctrlltem + btnCtrl 
ctrlltem + chkCtrl 
ctrlltem + radCtrl 
ctrlltem + resCtrl 
statText 
editText 
icon Item 
IPicltem 
userltem 
itemDisable +(any of above) 

Notes: 

Source: 

See Also: 

3.114. Dialog Item Lists 

The Programmer's Apple Mac Sourcebook 

Description 
Standard button control 
Standard check box control 
Standard radio button control 
Control as defined in control template of resource file 
Static text 
Editable text {in dialogs only) 
Icon 
QuickDraw picture 
Application-defined item 
Disabled item * 

* Dialog manager doesn't report events for disabled items. 

Inside Macintosh, page 1-404 

3.112. Dialog Manager Routines 
3.114. Dialog Item Lists 

An item list is a list of item types, which contain data about the items: 

T~ 
ctrlltem 
stat Text 
edit Text 
icon Item 
pic Item 
userltem 

Source: 

See Also: 

Contains 
Handle to the control 
Handle to the text 
Handle to the current text 
Handle to the icon 
Handle to the picture 
Pointer to the procedure 

Inside Macintosh, page 1-405 

3.112. Dialog Manager Routines 
3.113. Dialog Item Types 



Section Ill: ROM Traps and System Calls 

3.115. Dialog Color Table 

Size Name Values/Comments 
Long word wCSeed Always 0 

Word wCReserved Always 0 
Word ctSize -1 for default window colors 
Word wContentColor Part ID for content 

RGBColor wContentRGB Content's color 
Word wFrameColor Part ID for frame 

RGBColor wFrameRGB Frame's color 
Word wTextColor Part ID for text 

RGBColor wTextRGB Text's color 
Word wHiliteColor Part ID for hilite 

RGBColor wHiliteRGB Highlights color 
Word wTitleBarColor Part ID for title bar 

RGBColor wTitleBarRGB Title bar's color 

Source: Inside Macintosh, pages V-278 to V-279 

See Also: 3.112 Dialog Manager Routines 

3.116. Dialog Standard Item Constants 

Value Constant Comments 
1 OK Perform action 
2 cancel Cancel action - do nothing 

Source: Inside Macintosh, page 1-407 

See Also: 3.112. Dialog Manager Routines 

3.117. DialogRecord Data Structure 

Size 
WindowRecord 

Handle 
TEHandle 
INTEGER 
INTEGER 
INTEGER 

Source: 

See Also: 

Name Values/Comments 
window Dialog_ window information 
items Dialog item list 
textH Current editText item, if any 
editField EditText item number minus 1 
editOpen USED INTERNALLY 
aDefltem Default button item number 

Inside Macintosh, page 1-408 

3.075. WindowRecord Data Structure 
3.112. Dialog Manager Routines 
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3.118. DialogTemplate Data Structure 

Size Name Values/Comments 
Rect boundsRect Window's portRect 

INTEGER orociD Window def ID 
BOOLEAN visible TRUE ::: visible 
BOOLEAN filler1 NOT USED 
BOOLEAN • aoAwavFiaa TRUE ::: has aoaway region 
BOOLEAN filler2 NOT USED 
LONG INT refCon Window's reference value 
INTEGER itemsiD Resource ID of item list 
Str255 title Window's title 

Source: Inside Macintosh, pages 1-423 to 1-424 

See Also: 3.112. Dialog Manager Routines 

3.119. AlertTemplate Data Structure 

Size Name Values/Comments 
Rect boundsRect Window's portRect 

INTEGER itemsiD Resource ID of item list 
Stage list staaes See 3.120. 

Source: Inside Macintosh, page 1-424 

See Also: 3.112. Dialog Manager Routines 
3.120. Alert Stagelist Data Structure 

3.120. Alert Stagellst Data Structure 

Bit Numbers 
15 14 13 12 11 10 9 8 7 6 5 
X 

X 
X X 

X 
X 

X X 
X 

X 
X 

Source: Inside Macintosh, pages 1-424 to 1-425 

See Also: 3.112. Dialog Manager Routines 
3.119. AlertTemplate Data Structure 

4 3 2 

X 
X 

X 

1 0 

X X 

The Programmer's Apple Mac Sourcebook 

Name Descriotion 
boldltm4 Default button item number minus 1 
boxDrwn4 TRUE "' draw box 
sound4 Sound number for staae 
boldltm3 Default button item number minus 1 
boxDrwn3 TRUE - draw box 
Sound3 Sound number for staae 
boldltm2 Default button item number minus 1 
boxDrwn2 TRUE "" draw box 
sound2 Sound number for staae 
boldltm1 Default button item number minus 1 
boxDrwn1 TRUE - draw box 
sound1 Sound number for staae 



3.121. Desk Manager Routines 

Name 
OoenDeskAcc 
CloseDeskAcc 
SystemCiick 
SvstemEdit 
System Task 
System Event 
SvstemMenu 

Notes: 

Source: 

See Also: 

Description Defined· Pascal Definition 
Coons named DA and disolavs its window I FUNCTION OoenDeskAcc CtheAcc:Str255) : INTEGER: 
Closes desk accessory I PROCEDURE CloseDeskAcc (refNum:INTEGER)· 
Handles DA window events I PROCEDURE SvstemCiick (theEvent:EventRecord; theWindow:WindowPtr): 
Handles DA use of clioboard commands I FUNCTION SvstemEdit (editCmd:INTEGER) : BOOLEAN; 
Handles systematic action for DA. if anv I PROCEDURE SvstemTask; 
Called by Event Manager when it receives an event I FUNCTION SvstemEvent CtheEvent:EventRecord) : BOOLEAN; 
Called bv Menu Manaaer when DA menu item chosen I PROCEDURE SvstemMenu (menuResult:LONGINn: 

* Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Inside Macintosh, pages 1-440 to 1-443 

3.008. Interface Toolbox Managers 
3.122. editCmd Parameters 
3.123. DA Device Driver Format 
3.124. DA Device Driver Control Routine Messages 
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3.122. editCmd Parameters 

Value Constant 
0 Undo 
2 Cut 
3 Copy 
4 Paste 
5 Clear 

Source: Inside Macintosh, pages 1-441 to 1-442 

See Also: 3.121. Desk Manager Routines 

3.123. DA Device Driver Format 

Size Name Values/Comments 
Word drvrFiags See source 
Word drvrDelay Time between actions, in ticks 
Word drvrEMask Event mask 
Word drvrMenu Menu ID associated with driver 
Word drvrOpen Offset to open routine 
Word drvrPrime Offset to prime routine 
Word drvrCtl Offset to control routine 
Word drvrStatus Offset to status routine 
Word drvrCiose Offset to close routine 
Byte drvrName Length of name 

Varies drvrName + 1 Driver name 
Varies driver routines 

Source: Inside Macintosh, pages 1-443 to 1-447 

See Also: 3.121. Desk Manager Routines 
3.124. DA Device Driver Control Routine Messages 

3.124. DA Device Driver Control Routine Messages 

Value Constant Comments 
64 accEvent Handle the event 
65 accRun Take periodic action, if any 
66 accCursor Change cursor shape, if appropriate 
67 accMenu Handle menu item 
68 accUndo Handle Undo command 
70 accCut Handle Cut command 
71 accCopy Handle Copy command 
72 accPaste Handle Paste command 
73 accCiear Handle Clear command 

Source: Inside Macintosh, page 1-446 

See Also: 3.121. Desk Manager Routines 
3.123. DA Device Driver Format 

The Programmer's Apple Mac Sourcebook 



3.125. Scrap Manager Routines 

Name Descriotion Defined* Pascal Definition 
GetScrap Reads data from desk scrap to copy in memory I FUNCTION GetScrap (hDest:Handle· theType:ResType; VAR offset:LONGINn : LONGINT· 
lnfoScrao Returns pointer to ScraoStuff structure I FUNCTION lnfoScrao : PScraoStuff· 
LoadScrao Reads scrap from file to memory I FUNCTION LoadScrao : LONGINT; 
PutScrap Writes data at source to desk scrap I FUNCTION PutScrao (Jenath:LONGINT· theTvoe:ResType: source:Plr) : LONGINT· 
UnloadScra_Q_ Writes scrao from memory_ to file releases memo_ry_ I FUNCTION UnloadScrao : LONGINT· 
ZeroScrao Clears contents of existing scrap, or starts new one I FUNCTION ZeroScrap : LONGINT; 

Notes: * Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: 

See Also: 

Inside Macintosh, pages 1-457 to 1-460 

3.008. Interface Toolbox Managers 
3.126. ScrapStuff Data Structure 
3.127. Scrap Data Formats 
3.128. Scrap Manager Result Codes 
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3.126. ScrapStuff Data Structure 

Size Name Values/Comments 
LONG INT scrapSize Size of scrap, in bytes 
Handle scrapHandle Handle to desk scrap 

INTEGER scrapCount Chanaed each time ZeroScrap called * 
INTEGER scrapState 0 = on disk, >0 = in memo_ry_, <0 = uninitialized 
StringPtr scrapName Usually "Clipboard File" 

Notes: * Only tells you whether contents have been changed. 

Source: Inside Macintosh, page 1-457 

See Also: 3.125. Scrap Manager Routines 

3.127. Scrap Data Formats 

Size Name Values/Comments 
Dbl word scrap Type Usually either 'TEXT' or 'PICT; resource format 
Dbl word scrap Length Length of scrap data, in bytes 
Varies* scrap Data ** 

Notes: •* Must be an even number (pad with zero byte if not). 
•** Example: TEXT data format= Length (dbl word), text (varies). 

Source: Inside Macintosh, page 1-462 

See Also: 3.125. Scrap Manager Routines 

3.128. Scrap Manager Result Codes 

Value Constant Comments 
-100 noScrapErr Desk scrap has not been initialized 
-102 noTypeErr No data of reauested type was found 

Source: Inside Macintosh, pages 1-463 to 1-464 

See Also: 3.125. Scrap Manager Routines 



3.129. Toolbox Utility Routines 

Name 
AngleFromSJope 
BitAnd 
BitCir 
BitNot 
BitOr 
Bit Set 
BitShift 
BitTst 
BitXor 
DeltaPoint 
FixATan2 
FixDiv 
FixMul 
Fix Ratio 
Fix Round 
FracCos 
FracDiv 
FracMul 
FracSin 
FracSart 
GetCursor 
Getlcon 
GetlndPattem 
GetlndString 
GetPattern 
GetPicture 
GetString 
HiWord 
LonaMul 
LoWord 
Munaer 
NewStrina 
PackBits 
Plot! con 
Screen Res 
SetString 
ShieldCursor 
SlopeFromAnale 
SvsEnvirons 
Unpack Bits 

Notes: 

Source: 

See Also: 

Description Defined • Pascal Definition 
Returns anale calculated from slope dh/dv I FUNCTION AngleFromSioj)_e (slope:Fixed): INTEGER; 
Returns result of bitwise AND operation I FUNCTION BitAnd Cvalue1 value2:LONGINn : LONGINT; 
Clears bit_(mal<es it 0) I PROCEDURE BitCir (bytePtr:Ptr; bitNum:LONGINn~ 
Returns result of bitwise NOT operation I FUNCTION BitNot Cvalue:LONGINT) : LONGINT· 
Returns result of bitwise OR operation I FUNCTION BitOr (value1,value2:LONGINT) : LONGINT· 
Sets bit (makes it 1) I PROCEDURE BitSet (bytePtr:Ptr· bitNum:LONGINT); 
Returns result of bitwise shift MOD 32 I FUNCTION BitShift Cvalue:LONGINT· count:INTEGER) : LONGINT· 
Returns TRUE if bit is set I FUNCTION BitTst (bytePtr:Ptr·bitNurn:LONGINT): BOOLEAN· 
Returns result of bitwise XOR operation I FUNCTION BltXor (value value2:LONGINT) : LONG I NT; 
Subtracts ptB coords from ptA coords (HO result= v,LO =h) I FUNCTION DeltaPoint (ptA,ptB:Point) : LONGINT· 
Returns arctangent of y/x, in radians •• IV FUNCTION FixATan2 (x,y:LONGINT): Fixed; 
Returns x/y •• IV FUNCTION FixDiv Cx.v:Fixed) : Fixed; 
Returns fp product of alb I FUNCTION RxMul (a b:Fixed) : Rxed· 
Returns fp auotient of numer/denom I FUNCTION RxRatio (numer denom:INTEGER) : Rxed; 
Returns rounded inteaer of positive fp number I FUNCTION FixRound Cx:Rxed) : INTEGER; 
Returns cosine of radian argument, x IV FUNCTION FracCos (x:Fixed) : Fract; 
Returns xlv •• IV FUNCTION FracDiv (x,y:Fractj : Fract· 
Returns x*y ** IV FUNCTION FracMul Cx.v:Fract): Fract· 
Returns sine of radian argument x IV FUNCTION FracSin (x:Rxed) : Fract; 
Returns sauare root of x IV FUNCTION FracSQrt (x:Fract} : Fract; 
Returns handle to CURS in resource file FUNCTION GetCursor (cursoriD:INTEGER) : CursHandle· 
Returns handle to ICON in resource file FUNCTION Getlcon (iconiD:INTEGER) : Handle; 
Returns PAT# in resource file PROCEDURE GetlndPattern (VAR thePattern:Pattern; oatUstiD:INTEGER· index:INTEGER); 
Returns handle to strina in STR# resource PROCEDURE GetlndStrina CVAR theStrina:Str255· strlistiD:INTEGER; index:INTEGER); 
Returns handle to PAT in resource file FUNCTION GetPattern (patiD:INTEGER) : PatHandle; 
Returns handle to PICT in resource file FUNCTION GetPicture (piciD:INTEGERJ: PicHandle· 
Returns handle to string with resource ID FUNCTION GetStrina (strinaiD:INTEGER) : StrinaHandle; 
Returns HO word of inteaer FUNCTION HiWord (x:LONGINT) : INTEGER; 
Returns lnt64Bit product of a * b PROCEDURE lonaMul (a,b:LONGINT· VAR dest:lnt64Bit); 
Returns LO word of integer FUNCTION LoWord (x:LONGINT) : INTEGER· 
Manipulates bytes of a string FUNCTION Munger (h:Handle· offset:LONGINT· ptr1 :Ptr· len1 :LONG I NT; ptr2:Ptr; len2:LONGINT) : LONGINT; 
Returns handle to newlv allocated strina FUNCTION NewStrino (theStrino:Str255) : StrinaHandle· 
Comoresses data PROCEDURE PackBits (VAR srcPtr dstPtr:Ptr· srcBvtes:INTEGER)· 
Draws icon in rectanole PROCEDURE Plotlcon CtheRect:Rect· thelcon:Handle); 
Returns resolution of screen beina used in pixels per inch PROCEDURE ScreenRes (VAR scrnHRes,scrnVRes:INTEGER); 
Sets string to new value PROCEDURE SetString (h:StrinaHandle· theString:Str255): 
Hides cursor if in given rectanole PROCEDURE ShieldCursor (shieldRect:Rect; offsetPt:Point); 
Returns slope dh/dv calculated from anale FUNCTION SlooeFromAnale Canale:INTEGER) : Rxed· 
Returns pointer to SysEnvRecord v FUNCTION SvsEnvrions (versReQuested:INTEGER; VAR theWorld:SvsEnvRecPtr) : OSErr; 
Decompresses data I PROCEDURE UnpackBits (VAR srcPtr,dstPtr:Ptr; dstBvtes:INTEGER); 

•* Volume of Inside Macintosh where first definition of routine appeared (1-V). 
••• Note that result type changes depending on types in original values; see source. Fract data type: see IV-63. 

Inside Macintosh, pages 1-467 to 1-472, IV-64 to IV-65, V-6 to V-8 

3.008. Interface Toolbox Managers 
3.130. FixedAndlnt Data Structure 
3.131. lnt64Bit Data Structure 
3.132. SysEnvRec Data Structure 
3.133. SysEnv Result Codes 

U'J 

~ cr 
::I 

:D 
0 
~ 
--4 
Q) 
~ 
Ill 
::I 
a. 

i 
3 
(') 
e!. 
u; 

1\) 

g] 



258 The Programmer's Apple Mac Sourcebook 

3.130. FixedAndlnt Data Structure 

If structure holds Fixed value: 
Size Name Values/Comments 
Fixed fixedView Standard fixed value 

If h ld I s rue ure o s nteaer va ue: 
Size Name Values/Comments 

INTEGER whole Integer value 
INTEGER loart Fractional value 

Source: Inside Macintosh, page 1-472 

See Also: 3.129. Toolbox Utility Routines 

3.131. lnt64Bit Data Structure 

Size Name Values/Comments 
LONG INT hilona HO portion of result 
LONG INT lolong LO portion of result 

Source: Inside Macintosh, page 1-472 

See Also: 3.129. Toolbox Utility Routines 

3.132. SysEnvRec Data Structure 

Size Name Description Values Constant 
INTEGER environs Version SvsEnv version number Currently 1 
INTEGER machine Type Type of Mac 0:;;:: unknown envMachUnknown 

1 :;;:: 512KE env512KE 
2:;;:: Plus envMacPius 
3:;;:SE envSE 
4=11 envMacll 
-1 = 64K ROM envMac 
-2 = Mac XL (Lisa) envXL 

INTEGER svstemVersion Version of System File 
INTEGER processor Processor type 0:;;:: unknown envCPUUnknown 

1 = 68000 env68000 
2:;;:: 68010 env68010 
3:;;:: 68020 env68020 

BOOLEAN hasFPU Is 68881/68882 coprocessor available 
BOOLEAN hasColorQD Is color QuickDraw available 
INTEGER keyBoardType Type of keyboard being used 0 = Plus keyboard with keypad envUnknownKbd 

1 :;;: Mac keyboard envMacKbd 
2 = Mac keyboard with keypad envMacAndPad 
3 = Plus keyboard envMacPiusKbd 
4 = Extended keyboard (ADB) env AExtendKbd 
5 =Standard kevboard (AOB) envStandADBKbd 

INTEGER atDrvrVersNum Version number of AccleTalk, if installed 
INTEGER svsVRefNum Working directory reference number 

Source: Inside Macintosh, pages V-6 to V-8 

See Also: 3.129. Toolbox Utility Routines 
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3.133. SysEnv Result Codes 

Value Constant Comments 
0 no Err No error 

-5500 envNotPresent SvsEnvirons trap is not present * 
-5501 envBadVers Nonpositive number was passed 
-5502 envVersTooBia Requested SysEnvirons call not available 

Notes: *Must use System 4.1 or later. 

Source: Inside Macintosh, page V-11 

See Also: 3.129. Toolbox Utility Routines 

3.134. Package Manager Routines 

Name Description Defined ... Pascal Definition 
lnitPack Initializes a single package for use I PROCEDURE lnitPack (packiD:INTEGER); 
lnitAIIPacks 

Notes: 

Source: 

See Also: 

Initializes all available packages I PROCEDURE lnitAIIPacks; 

*Volume of Inside Macintosh where first det'inition of routine appeared (1-V). 

Inside Macintosh, page 1-484 

3.008. lnterfaceToolbox Routines 
3.135. Supplied PACKs 
3.136. Binary-Decimal Package Routines 
3.137. International Package Routines 
3.138. lntiORec Data Structure 
3.139. lntl1 Rec Data Structure 
3.140. International Routine Selectors 
3.141. International String Comparsion Result Codes 
3.142. Standard File Package Routines 
3.143. SFReply Data Structure 
3.144. Standard File Routine Selectors 
3.145. Standard File Predefined Constants 
3.146. Standard File Resource IDs 
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3.135. Supplied PACKs 

Value Constant Comments 
0 listMgr List manager 
1 RESERVED 
2 dsklnit Disk initialization 
3 stdFile Standard file 
4 fiPoint Floating-point arithmetic 
5 trFunct Transcendental functions 
6 intUtil International utilities 
7 bdConv Binary-decimal conversion 
8 RESERVED 
9 RESERVED 
10 RESERVED 
11 RESERVED 
12 RESERVED 
13 RESERVED 
14 RESERVED 
15 RESERVED 

Source: Inside Macintosh, page IV-67 

See Also: 3.134. Package Manager Routines 
3.136. to 3.146. individual PACK information tables 

3.136. Binary-Decimal Package Routines 

Notes: * Volume of Inside Macintosh where first definition of routine appeared (I-V). 

Source: Inside Macintosh, pages 1-489 to 1-490 

See Also: 3.134. Package Manager Routines 



3.137. International Package Routines 

Name Description Defined" Pascal Definition 
IUDateString Returns date string from date and time values I PROCEDURE IUDateString (dateTime:LONGINT; form:DateForm; VAR result:Str25~ 
IUDatePString_ Returns date string_ from date and time using resource I PROCEDURE IUDatePString (dateTime:LONGINT; form:DateForm· VAR result:Str255· intiParam:Handle); 
IUTimeString Returns time string from date and time values I PROCEDURE IUTimeString (dateTime:LONGINT; wantSeconds:BOOLEAN· VAR result:Str255); 
IUTimePString_ Returns time string_ from date and time using resource I PROCEDURE IUTimePString (dateTime:LONGINT; wantSeconds:BOOLEAN· VAR result:Str255· intiParam:Handle): 
IUMetric Returns TRUE if metric svstem beina used I FUNCTION IUMetric : BOOLEAN· 
IUGetlntl Returns handle to inti resource I FUNCTION IUGetlntl (theiD:INTEGER) : Handle· 
IUSetlntl Sets inti resource to data in intiParam I PROCEDURE IUSetlntl (refNum:INTEGER· theiD:INTEGER; intiParam:Handle); 
IUComoStrina Comcares strinas using inti rules I FUNCTION IUComi)String_{aStr,bStr:Str255) : INTEGER; 
IUMagStrina Comcares strings using inti rules I FUNCTION IUMagString (aPtr,bPtr:Ptr; alan blen:INTEGER) : INTEGER; 
IUEquaiStrin_g_ Compares string_s for equality_ I FUNCTION IUEquaiString_taStr,bStr:Str255l_: INTEGER; 
IUMagiDString Comoares strings for eaualitv I FUNCTION IUMaaiDString (aPtr,bPtr:Ptr; alen,blen:INTEGER) : INTEGER· 

Notes: • Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: 

See Also: 

Inside Macintosh, pages 1-504 to 1-507 

3.134. Package Manager Routines 
3.138. lntiORec Data Structure 
3.139. lnt11 Rec Data Structure 
3.140. International Routine Selectors 
3.141. International String Comparison Result Codes 
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3.138. lntiORec Data Structure 

Size Name Description 
CHAR decimaiPt Decimal POint character 
CHAR thousSeo Thousands separator 
CHAR listSeo List seoarator 
CHAR currSvm1 Currencv symbol 
CHAR currSvm2 Extra room for currencv svmbol 
CHAR currSvm3 Extra room for currency symbol 
Byte currFmt Currency format 

Byte dateOrder Order of date elements 

Byte shrtDateFmt Format of short date string 

CHAR dateSeo Date seoarator 
Bvte timeCycle Clock type used 
Byte timeFmt Format of time string 

4CHARs mornStr Strine for AM 
4CHARs eveStr Strina for PM 

CHAR timeSeo Time seoarator 
CHAR time1Stuff Trailina strina for 24-hour clock 
CHAR time2Stuff Trailina strina for 24-hour clock 
CHAR time3Stuff Trailina strina for 24-hour clock 
CHAR time4Stuff Trailina strina for 24-hour clock 
CHAR time5Stuff Trailina strina for 24-hour clock 
CHAR time6Stuff Trailina string for 24-hour clock 
CHAR time7Stuff Trailina strina for 24-hour clock 
CHAR time8Stuff Trailina strina for 24-hour clock 
Bvte metricSvs Metric svstem flaa 

INTEGER intiOVers International version 

Notes: *One of the followina constant values: 
0 verUS 
1 verFrance 
2 verBritain 
3 verGermanv 
4 verltalv 
5 verNetherlands 
6 verBelaiumlux 
7 verSweden 
8 verSoain 
9 verDen mark 
10 verPortuaal 
11 verFrCanada 
12 verNorway 
13 verlsrael 
14 verJaoan 
15 verAustralia 
16 verArabia 
17 verFinland 
18 verFrSwiss 
19 verGrSwiss 
20 verGreece 
21 verlceland 
22 verMalta 
23 verCvorus 
24 verTurkev 
25 verYuaoslavia 

Source: Inside Macintosh, pages 1-496 to 1-499 

See Also: 3.137. International Package Routines 
3.139. lntl1 Rec Data Structure 

The Programmer's Apple Mac Sourcebook 

Domestic Values 

$ 

Bit 7 :::: 1 leading integer zero 
Bit 6 :::: 1 trailing decimal zeroes 
Bit 5 :::: 1 minus sign for negative 
Bit 4 :::: 1 currency symbol leads 
Mdy=O 
Dmy=1 
Ymd=2 
Bit 7 :::: 1 century included 
Bit 6 = 1 leading zero for month 
Bit 5 = 1 leadina zero for dav 
I 
0 = 24-hour, 1 = 12-hour 
Bit 7 = 1 leading zero for hours 
Bit 6 = 1 leading zero for minutes 
Bit 5 = 1 leadina zero for seconds 
'AM' 
'PM' 
: 

0 :::: no, 255 = yes, metric 
* 
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3.139. lntl1 Rec Data Structure 

Size Name Description 
105 bytes days Names of days 
180 bvtes months Names of months 

Byte suooressDav Day name aooearance 
Bvte lnaDateFmt Long date format 
Byte dayLeadingO Leading 0 in day numbers 
Byte abbrLen Length for abbreviating names 

4 bvtes stO Strinas for lona date format 
4 bytes st1 Strings for long date format 
4 bvtes st2 Strings for long date format 
4 bvtes st3 Strings for long date format 
4 bytes st4 Strings for long date format 

INTEGER inti1Vers Version information 
INTEGER locaiRtn Routine for localizing string comoarison 

Notes: • 0 = stO dayname st1 day st2 month st3 year st4. 
255 = stO dayname st1 month st2 day st3 year st4. 

Source: Inside Macintosh, pages 1-500 to 1-501 

See Also: 3.137. International Package Routines 
3.138. lntiORec Data Structure 

3.140. International Routine Selectors 

Value Constant 
0 iuDateString 
2 iuTimeString 
4 iuMetric 
6 iuGetlntl 
8 iuSetlntl 
10 iuMagString 
12 iuMaoiDString 
14 iu DatePString 
16 iuTimePStrina 

Notes: Used in assembly language only. 

Source: Inside Macintosh, page 1-504 

See Also: 3.137. International Package Routines 

Values 
Arranged as 7 arrays of 15 bvtes each 
Arranged as 12 arrays of 15 bYtes each 
0 = day name aooears 255 = doesn't . 
255 = leading 0, 0 = no leadina 0 
Length of abbreviated names 

See 3.138. 
See source 

3.141. International String Comparison Result Codes 

Value Meaning 
-1 aStr is less than bStr 
0 aStr equals bStr 
1 aStr is areater than bStr 

Source: Inside Macintosh, page 1-506 

See Also: 3.137. International Package Routines 
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3.142. Standard File Package Routines 

Name Description Defined • Pascal Definition 
SFPutfile Displays standard save file dialoa box I PROCEDURE SFPutfile (where:Point· prompt:Str255; oriaName:Str255; dlaHook:ProcPtr· VAR reply:SFReply); 
SFPPutFile Displays save file dialog box, with user-defined template I PROCEDURE SFPPutFile (where:Point; pompt:Str255; origName:Str255; dlgHook:ProcPtr; VAR reply:SFReply; 

dlaiD:INTEGER; filterProc:ProcPtr); 
SFGetFile Displays standard get file dialog box I PROCEDURE SFGetFile (where:Point; prompt:Str255; fileFilter:ProcPtr; numTypes:INTEGER; typelist:SFTypelist; 

dlgHook:ProcPtr; VAR reply:SFRepJy); 
SFPGetFile Displays get file dialog box, with user-defined template I PROCEDURE SFGetFile (where:Point; prompt:Str255; fileFilter:ProcPtr; numTypes:INTEGER; typelist:SFTypelist; 

dlgHook:ProcPtr· VAR reply:SFReply; dlgiD:INTEGER; filterProc:ProcPtr); 

Notes: • Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: Inside Macintosh, pages 1-519 to 1-526 

See Also: 3.134. Package Manager Routines 
3.143. SFReply Data Structure 
3.144. Standard File Routine Selectors 
3.146. Standard File Resource IDs 
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3.143. SFReply Data Structure 

Size Name Comments 
BOOLEAN good FALSE= Ignore command 
BOOLEAN copy NOT USED 
OSType tType File type 
INTEGER vRefNum Volume reference number 
INTEGER version Version number of file 
63 bytes fName Name of file 

Source: Inside Macintosh, page 1-519 

See Also: 3.142. Standard File Package Routines 

3.144. Standard File Routine Selectors 

Value Constant 
1 sfPutFile 
2 sfGetFile 
3 sfPPutFile 
4 sfPGetFile 

Notes: Normally used only from assembly language. 

Source: Inside Macintosh, page 1-519 

See Also: 3.142. Standard File Package Routines 
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3.145. Standard File Predefined Constants 

For PutFile 
Value Constant Comments 

1 putSave Save button 
2 putCancel Cancel button 
5 outEiect Eiect button 
6 put Drive Drive button 
7 loutName EditText item (filename) 

ForGetFile 
1 lgetOpen Open button 
3 lgetCancel Cancel button 
5 lgetEiect Eject button 
6 lgetDrive Drive button 
7 lgetNmlist Userltem (filename list) 
8 lgetScroll Userltem (scroll bar) 

Source: Inside Macintosh, pages 1-522 and 1-526 

See Also: 3.142. Standard File Package Routines 

3.146. Standard File Resource IDs 

Value Description 
-3994 Alert for Disk Not Found 
-3995 Alert for System Error 
-3996 Alert for Existing File 
-3997 Alert for Locked Disk 

Source: Inside Macintosh, pages 1-522 to 1-523 

See Also: 3.142. Standard File Package Routines 



3.147. Palette Manager Routines 

Name DescritJtion Defined • Pascal Definition 
ActivatePalette Provides new color environment when window changes v PROCEDURE ActivatePalette CsrcWindow:WindowPtr); 
Animate Entry Chanaes RGB value of entrv in palette v PROCEDURE AnimateEntrv {dstWindow:WindowPtr· dstEntrv:INTEGER· srcRGB:RGBColor); 
AnimatePalette Changes range of entries in palette v PROCEDURE AnimatePalette (dstWindow:WindowPtr; srcCTab:CTabHandle· srclndex,dstEntrv.dstlenath:INTEGER); 
CTab2Palette Copies fields from color table to palette v PROCEDURE CTab2Palette (srcCTab:CTabHandle· dstPalette:PaletteHandle; srcUsaae.srcTolerance:INTEGERJ; 
Dispose Palette Releases palette obiect from memory v PROCEDURE DisposePalette (srcPalette:PaletteHandle); 
GetEntrvColor Returns color of a palette entry v PROCEDURE GetEntryColor (srcPalette:PaletteHandle; srcEntrv:INTEGER; VAR dstRGB:RGBColor): 
GetEntryUsage Returns usage fields of palette entrv v PROCEDURE GetEntrvUsaae (srcPalette:PaletteHandle; srcEntry:INTEGER; VAR dstUsaae,dstTolerance:INTEGER); 
GetNewPalette Returns handle to palette object from resource file v FUNCTION GetNewPalette (paletteiD:INTEGER) : PaletteHandle· 
GetPalette Returns handle to palette associated with window v FUNCTION GetPalette CsrcWindow:WindowPtrl : PaletteHandle· 
I nit Palettes Initializes Palette Manaaer v PROCEDURE lnitPalettes; 
NewPalette Returns handle to new palette object v FUNCTION NewPalette (entries:INTEGER· srcColors:CTabHandle; srcUsage, srcTolerance:INTEGER) : PaletteHandle; 
Palette2CTab Copies colors from palette to color table v PROCEDURE Palette2CTab _tsrcPalette:PaletteHandle; dstCTab:CTabHandle); 
PmBackColor Sets RGB/index backcolor fields of cGrafPort v PROCEDURE PmBackColor (dstEntrv:INTEGER); 
PmForeColor Sets RGB/index forecolor fields of cGrafPort v PROCEDURE PmForeColor (dstEntry:INTEGER); 
SetEntrvColor Modifies color of a palette entrv v PROCEDURE SetEntrY~olorj_dstPalette:PaletteHandle; dstEntry:INTEGER; srcRGB:RGBColor); 
SetEntrvUsaae Modifies usaae fields of palette entry v PROCEDURE SetEntrvUsage (dstPalette:PaletteHandle; dstEntrv:INTEGER· srcUsage srcTolerance:INTEGER); 
Set Palette Changes palette associated with window v PROCEDURE SetPalette (dstWindow:WindowPtr; srcPalette:PaletteHandle; cUpdates:BOOLEAN); 

Notes: • Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: 

See Also: 

Inside Macintosh, pages V-161 to V-167 

3.008. Interface Toolbox Managers 
3.034. Color OuickDraw Routines 
3.035. RGBColor Data Structure 
3.038. ColorGrafPort Data Structure 
3.148. Palette Manager Color Methods 
3.149. Colorlnfo Data Structure 
3.150. Palette Data Structure 
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3.148. Palette Manager Color Methods 

Value Constant Comments 
$0000 [QmCourteous No special properties, color QuickDraw pickspixel values 
$0001 pm Ditherered RESERVED (not currently implemented) 
$0002 pmTolerant Changes color enrivonment unless color is within specified tolerance value 
$0004 pmAnimated USED INTERNALLY (used by palette only) 
$0008 1 pmExplicit Always generates corresponding entry in device's color table 

Source: Inside Macintosh, pages V-154 to V-157 

See Also: 3.147. Palette Manager Routines 

3.149. Colorlnfo Data Structure 

Size Name Comments 
RGBColor ciRGB Absolute RGB values 
INTEGER ciUsaoe See 3.148. 
INTEGER ciTolerance Tolerance value 
INTEGER ciFiags USED INTERNALLY 
LONG INT ciPrivate USED INTERNALLY 

Source: Inside Macintosh, page V-159 

See Also: 3.035. RGBColor Data Structure 
3.147. Palette Manager Routines 
3.148. Palette Manager Color Methods 

3.150. Palette Data Structure 

Size 
INTEGER 

INTEGER array 
Colorlnfo array 

Source: 

See Also: 

Name Values/Comments 
IPmEntries Number of entries in pmlnfo 
! pmDataFields USED INTERNALLY by Palette Manager (7 INTEGERS) 
I om Info Colorlnfo entries for palette 

Inside Macintosh, page V-159 

3.147. Palette Manager Routines 
3.149. Colorlnfo Data Structure 



3.151. List Manager Routines 

Name Descriotion Defined .. Pascal Definition 
LActivate Sets status of list IV PROCEDURE LActivate (act:BOOLEAN; IHandle:ListHandle); 
LAddColumn Inserts column(s) into list IV FUNCTION LAddColumn (count coiNum:INTEGER; IHandle:ListHandle) : INTEGER· 
LAddRow Inserts row1~ into list IV FUNCTION LAddRow (count,rowNum:INTEGER; IHandle:UstHandle) : INTEGER· 
LAddToCell Appends data to cell IV PROCEDURE LAddToCell (dataPtr:Ptr· datalen:INTEGER· theCeii:Ceii·IHandle:ListHandle); 
LAutoScroll Scrolls list to selected cell IV PROCEDURE LAutoScroll (IHandle:ListHandle)~ 
LCeiiSize Sets cell size updates visible rectangle IV PROCEDURE LCeiiSize (cSize:Point; IHandle:ListHandle); 
LCiick Returns TRUE if doubleclick in cell IV FUNCTION LCiick (pt:Point; modifiers:INTEGER; IHandle:ListHandle) : BOOLEAN· 
LCirCell Clears contents of cell IV PROCEDURE LCirCell (theCeii:Cell· IHandle:ListHandle)~ 
LDeiColumn Deletes column(s) from list IV PROCEDURE LDeiColumn (count coiNum:INTEGER· IHandle:ListHandle); 
LDeiRow Deletes row(s) from list IV PROCEDURE LDeiRow (count,rowNum:INTEGER; IHandle:ListHandle)~ 
LDispose Releases list from memorv IV PROCEDURE LDispose (IHandle:ListHandle); 
LDoDraw Sets LM drawing mode state IV PROCEDURE LDoDraw (drawlt:BOOLEAN·IHandle:ListHandle)· 
LDraw Draws cell after entrv or selection IV PROCEDURE LDraw (theCeii:CeiJ·IHandle:ListHandle): 
LFind Returns offseVIength of cell's data IV PROCEDURE LFind (VAR offset.len:INTEGER; theCell:Cell; IHandle:ListHandle); 
LGetCell Returns copy of cells contents IV PROCEDURE LGetCell (dataPtr:Ptr· VAR datalen:INTEGER· theCeii:Ceii·IHandle:ListHandle); 
LGetSelect Returns TRUE if cell selected IV FUNCTION LGetSelect (next:BOOLEAN· VAR theCeii:Ceii·IHandle:ListHandle): BOOLEAN; 
LLastCiick Returns cell coordinates of last click IV FUNCTION LLastCiick (IHandle:ListHandle): Cell; 
LNew Creates a new list IV FUNCTION LNew (rView,dataBounds:Rect; cSize:Point; theProc:INTEGER; theWindow:WindowPtr; 

drawlt hasGrow,scroiiHoriz scroiiVert:BOOLEAN): ListHandle· 
LNextCell Returns next cell in list IV FUNCTION LNextCell (hNext vNext:BOOLEAN; VAR theCeii:Cell; IHandle:ListHandle): BOOLEAN· 
LRect Returns local coordinates of cell IV PROCEDURE LRect (VAR cellRect:Rect· theCeii:Ceii·IHandle:ListHandle); 
LScroll Scrolls list IV PROCEDURE LScroll (dCols,dRows:INTEGER; IHandle:ListHandle); 
LSearch Searchs for cell with data IV FUNCTION LSearch (dataPtr:Ptr· dataLen:INTEGER;searchProc:Ptr· VAR theCell:Cell; IHandle:ListHandle): BOOLEAN· 
LSetCell Modifies cell contents IV PROCEDURE LSetCell (dataPtr:Ptr· dataLen:INTEGER; theCeii:Cell; IHandle:ListHandle); 
LSetSelect Selects cell and redraws it IV PROCEDURE LSetSelect (setlt:BOOLEAN· theCeii:Cell· IHandle:ListHandle); 
LSize Resizes list to changed window size IV PROCEDURE LSize (listWidth listHeight:INTEGER; IHandle:ListHandle)~ 
LUpdate Redraws visible cells/controls IV PROCEDURE LUpdate (theRan:RanHandle; IHandle:ListHandle); 

--- --

Notes: • Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: 

See Also: 

Inside Macintosh, pages IV-269 to IV-277 

3.008. Interface Toolbox Routines 
3.152. ListRec Data Structure 
3.153. List Selection Flag Byte 
3.154. List Manager Masks 
3.1 55. List Manager Messages 
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3.152. ListRec Data Structure 

Size 
Rect 

GrafPtr 
Point 
Point 
Rect 

Control Handle 
Control Handle 

SianedByte 
BOOLEAN 
SionedByte 
Signed Byte 
LONG INT 

Point 
Point 
Ptr 
Cell 

LONG INT 
Handle 
Handle 
Rect 

DataHandle 
INTEGER 

INTEGER array 

Source: 

See Also: 

Name Comments 
rView Display rectanole for list 
loort GrafPort for list 
indent Indent distance, in pixels 
cell Size Cell size, in pixels 
visible Visible cell boundary 
vScroll Vertical scroll bar, if used 
hScroll Horizontal scroll bar, if used 
seiFiaos Selection flags (see 3.153.) 
!Active TRUE if list is active 
I Reserved RESERVED 
listFiaos Automatic scrolling flags 
clikTime Time of last click 
clikloc Position of last click 
mouseloc Current mouse location 
ICiiklooo Routine for LCiick 
lastCiick Last cell clicked 
refCon Reference value for list 
listDefProc Definition procedure for list 
userHandle User-defined 
dataBounds Boundary of allocated cells 
cells Cell data 
max Index USED INTERNALLY 
ceiiArray Offsets to cell data 

Inside Macintosh, pages IV-262 to IV-266 

3.151. List Manager Routines 
3.153. List Selection Flag Byte 

3.153. List Selection Flag Byte 

Bit Numbers 
7 6 5 4 3 2 1 0 Name 
X IOnlvOne 

X I Extend Draa 
X I No Disjoint 

X INoExtend 
X INoRect 

X IUseSense 
X INoNiiHilite 

X RESERVED 

Source: Inside Macintosh, pages IV-266 to IV-268 

See Also: 3.151. List Manager Routines 
3.152. ListRec Data Structure 

Values 
1 ;:: one selection, 0 ;:: multiple selections 
1 - draa without shift kev 0 - draa onlv with shift kev 
1 = turn off multiple selections with click 
1 - don't extend shift selections, 0 - extend shift selections 
1 = don't grow selections as rectangles, 0 = arow them as rectanales 
1 = shift use sense of first cell 
1 = don't highlight empty cells, 0 = hiahliaht emotv cells 
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3.154. List Manager Masks 

Value Constant Comments 
2 IDoVAutoscroll Allow automatic scrolling in vertical direction 
1 IDoHAutoscroll Allow automatic scrolling in horizontal direction 

-128 IOnlyOne See 3.153. 
64 I Extend Drag See 3.153. 
32 I No Disjoint See 3.153. 
16 I No Extend See 3.153. 
8 INoRect See 3.153. 
4 IUseSense See 3.153. 
2 INoNiiHilite See 3.153. 

Source: Inside Macintosh, page IV-278 

See Also: 3.151. List Manager Routines 
3.152. ListRec Data Structure 
3.153. List Selection Flag Byte 

3.155. List Manager Messages 

Value Constant Comments 
0 llnitMsg Initialize list, allocate space, set default values 
1 IDrawMsg Draw cell data 
2 IHiliteMsg Select or deselect a cell 
3 ICioseMsg Dispose of cell list 

Source: Inside Macintosh, page IV-278 

See Also: 3.151. List Manager Routines 
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3.156. Operating System Calls 

Manager 
Memory Manager 
Segment Loader 
Event Manager 
File Mana_ger 
Device Manager 
Disk Driver 
SCSI Manager 
Sound Manager 
Serial Drivers 
System Error Handler 
Operating System Utilities 
Printing Manager 
Slot Manager 
Start Manager 
Shutdown Manager 
ADB Manager 
Video Driver 
Color Picker 
Vertical Retrace Manager 
AppleTalk Manaaer 
Disk Initialization Package 
Time Manager 
Deferred Task Mana_g_er 
SANE 

Notes: 

Source: 

See Also: 

ROM Introduced * See Tables 
64K 3.157. to 3.167. 
64K 3.168. to 3.171. 
64K 3.172. to 3.180. 
64K 3.181. to 3.199. 
64K 3.200. to 3.228. 
64K 3.229. to 3.233. 
64K 3.234. to 3.239. 
64K 3.240. to 3.244. 
64K 3.245. to 3.251. 
64K 3.252. to 3.253. 
64K 3.254. to 3.257. 
64K 3.258. to 3.270. 

256K (Mac II) 3.271. to 3.280. 
256K 3.281. to 3.284. 
256K 3.285. to 3.286. 
256K 3.287. to 3.291. 

256K (Mac II) 3.292. to 3.294. 
256K (Mac II) 3.295. to 3.298. 

64K 3.299. to 3.301. 
64K 3.302. to 3.322. 
64K 3.323. to 3.325. 
64K 3.326. to 3.327. 

256K 3.328. to 3.329. 
64K 3.330. to 3.337. 

* ROM where manager first appeared. 

Technical Introduction to the Macintosh Family, pages 16 to 17, 21 to 23 

3.008. Interface Toolbox Routines 
Tables listed above 



3.157. Memory Manager Routines 

Name Description 
APPiicZone Returns pointer to oriainal application heap zone 
BlockMove Moves block of bytes 
CompactMem Compacts heap zone 
DisposHandle Releases memory used by_ handle 
DisposPtr Releases memory used by pointer 
EmptyHandle Purges relocatable block sets pointer to NIL 
FreeMem Returns amount of free space in heap, in bytes 
GetA_QQILimit Returns application heap limit 
GetHandleSize Returns loaical size of block, in bytes 
GetPtrSize Returns logical size of nonrelocatable block 
GetZone Returns pointer to current heap zone 
GZSaveHnd Returns handle to relocatable block 
HandleZone Returns pointer to heap zone with block 
HCirRBit Clears resource flaa of relocatable block's master pointer 
HGetState Returns byte of master pointer flags 
HLock Locks relocatable block 
HNoPurge Marks relocatable block as unpurgeable 
HPurg_e Marks relocatable block as puraeable 
HSetRBit Sets resource flag of relocatable block's master pointer 
HSetState Modifies bvte of master pointer flaas 
HUnlock Unlocks relocatable block 
lnitAppiZone Initializes application heap zone 
lnitZone Creates new heap zone 
MaxAJm)Zone Expands zone to application limit 
MaxBiock Returns maximum contiguous space after compact, in bytes 
MaxMem Purges blocks from zone and compacts 
MemError Returns OSErr for last Memory Manager routine 
MoreMasters Allocates additional block of master pointers 
MoveHHi Moves relocatable block to top of current heap 
NewEmptvHandle Returns NIL master pointer 
NewHandle Allocates new relocatable block in current heap 
NewPtr Allocates nonrelocatable block 
PtrZone Returns pointer to heap zone with nonrelocatable block 
PuraeMem Purges cbNeeded blocks from current heap 
PurgeSpace Returns total possible space that could be obtained from purge, in bytes 
ReallocHandle Allocates new relocatable block 
RecoverHandle Returns handle to relocatable block 
ResrvMem Creates free space for block cbNeeded 
SetA!)~ Base Chang_es starting address of application he@ zone 
SetAppiLimit Sets application heap limit 
SetGrowZone Sets current heap zone's arow zone 
SetHandleSize Modifies loaical size of block 
SetPtrSize Modifies loaical size of nonrelocatable block 
SetZone Sets current heap zone 
StackS_Q_ace Returns amount of stack space remainina 
SvstemZone Returns pointer to system heap zone 
TopMem Returns pointer to end of RAM on 128/512/XL 

Defined,. Pascal Definition 
FUNCTION AoPiicZone : THz· 
PROCEDURE BlockMove (sourcePtr,destPtr:Ptr· byteCount:Size)· 
FUNCTION CompactMem (cbNeeded: Size) : Size; 
PROCEDURE DisposHandle (h:Handle); 
PROCEDURE DisposPtr (p:Ptr): 
PROCEDURE EmptyHandle (h:Handle); 
FUNCTION FreeMem : LONGINT; 
FUNCTION G~tAppiLimit : Ptr· 
FUNCTION GetHandleSize (h:Handle) : Size· 
FUNCTION GetPtrSize (p:Ptr) : Size· 
FUNCTION GetZone : THz· 
FUNCTION GZSaveHnd : Handle· 
FUNCTION HandleZone (h:Handle) : THz; 

IV PROCEDURE HCirBitlh:Handlej; 
IV FUNCTION HGetState (h:Handle): SignedByte; 
II PROCEDURE HLock (h:Handlej· 
II PROCEDURE HNoPurge (h:Handle); 
II PROCEDURE HPurge (h:Handlej; 
IV PROCEDURE HSetRBit (h:Handle); 
IV PROCEDURE HSetState (h:Handle; flaas:SianedBvte); 
II PROCEDURE HUnlock (h:Handle); 
II PROCEDURE lnitAppiZone; 
II PROCEDURE lnitZone (pGrowZone:ProcPtr; cMoreMasters:INTEGER·IimitPtr,startPtr:Ptr); 
II PROCEDURE MaxApp_IZone_;_ 
IV FUNCTION MaxBiock : LONGINT· 
II FUNCTION MaxMem (VAR arow: Size) :Size· 
II FUNCTION MemError : OSErr; 
II PROCEDURE MoreMasters· 
II PROCEDURE MoveHHi (h:Handle); 
IV FUNCTION NewEmptvHandle : Handle; 
II FUNCTION NewHandle (logicaiSize:Size) : Handle; 
II FUNCTION NewPtr (loaicaiSize:Size) : Ptr· 
II FUNCTION PtrZone (p:Ptr) : THz· 
II PROCEDURE PuraeMem (cbNeeded:Size)· 
IV PROCEDURE PurgeSpace (VAR total,contia:LONGINT); 

PROCEDURE ReallocHandle (h:Handle·loaicaiSize:Size}; 
FUNCTION RecoverHandle (p:Ptr) : Handle· 
PROCEDURE ResrvMem (cbNeeded:Size)· 
PROCEDURE SetAppiBase (startPtr:Ptr); 
PROCEDURE SetAppiLimit (zoneLimit:Ptr): 
PROCEDURE SetGrowZone (growZone:ProcPtr); 
PROCEDURE SetHandleSize (h:Handle; newSize:Size); 
PROCEDURE SetPtrSize (p:Ptr; newSize:Size); 

II PROCEDURE SetZone (hz: THz)· 
IV FUNCTION StackSpace : LONGINT; 
II FUNCTION SvstemZone : THz; 
II FUNCTION TopMem : Ptr; 

(continued) 

J 

I 

I 

g> 
s 
()' 
:J 

::D 
0 
s:: 
g 
-g 
S» 
:J c. 
en 
~ 
a> 
3 
() 
~ 
en 

1\) 
-......! w 



274 The Programmer's Apple Mac Sourcebook 

Table 3.157. Continued 

Notes: * Volume of Inside Macintosh where first definition of routine appeared (I-V). 

Source: 

See Also: 

Inside Macintosh, pages 11-27 to 11-44, IV-77 to IV-80 

3.156. Operating System Calls 
3.158. Memory Organization for 128/512/Pius 
3.159. Memory Organization for XL 
3.160. Memory Organization for SE 
3.161. Memory Organization for II 
3. 162. Zone Data Structure 
3.163. Zone Block Header Data Structure 
3.164. Tab Byte Format 
3.165. Master Pointer Structure 
3.166. lnitZone Parameter Block 
3.167. Memory Manager Result Codes 

3.158. Memory Organization for 128/512/Pius 

Global Variables Memory Usage 
MemTop NOT USED 

Sound buffer (main) 
SystemError Handler 

ScrnBase Screen buffer (main)_ 
NOT USED 

Sound buffer (alternate) 
NOT USED 

BufPtr Screen buffer (alternate) 
Jump table 

CurrentAS Application parameters 
Application globals 

CurStackBase QuickDraw globals 
Stack 

AppiZone Application heap_ 
SysZone S_ystem heap 

System globals 

Size, in Bytes 
28 
740 
128 
21888 
796 
740 
9344 
21888 
Varies 
32 
Varies 
206 

Varies 

Varies 
2816 

Notes: Application space extends from AppiZone to BufPtr. 

Source: 

See Also: 

Inside Macintosh, page 11-19 

3.159. Memory Organization for XL 
3.160. Memory Organization for SE 
3.161. Memory Organization for II 
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3.159. Memory Organization for XL 

Global Variables 
ScrnBase 

MemTop/BufPtr 

CurrentA5 

CurStackBase 

AppiZone 
SysZone 

Notes: 

Source: 

See Also: 

Memory Usage Size, in Bytes 
Screen buffer 32768 

Hardware interface 
Jump table Varies 

Application parameters 32 
Application globals Varies 
QuickDraw globals 206 

Stack 
Varies 

Application heap 
System heap Varies 

System globals 2816 

Application space extends from AppiZone to BufPtr. 

Inside Macintosh, page 11-21 

3.158. Memory Organization for 128/512/Pius 
3.160. Memory Organization for SE 
3.161. Memory Organization for II 

3.160. Memory Organization for SE 

Global Variables 
MemTop 

ScrnBase 

BufPtr 

CurrentA5 

CurStackBase 

AppiZone 
SysZone 

Notes: 

Source: 

See Also: 

Memory Usage Size, in Bytes 
NOT USED 28 

Sound buffer (main) 740 
System Error Handler 128 
Screen buffer (main)_ 21888 

NOT USED 
Screen buffer (alternate) 21888 

Jump table Varies 
Application parameters 32 
Ap~lication globals Varies 
QuickDraw globals 206 

Stack 
Varies 

Application heap 
System heap Varies 

System globals 2816 
Exception vectors 256 

Application space extends from AppiZone to BufPtr. 

Technical Introduction to the Macintosh Family, pages 140 to 141 

3.158. Memory Organization for 128/512/Pius 
3.159. Memory Organization for XL 
3.161 . Memory Organization for II 
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3.161. Memory Organization for II 

Global Variables Memory Usage Size, in Bvtes 
MemTop NOT USED 

System error handler 128 
BufPtr NOT USED 

Jump table Varies 
CurrentA5 Application parameters 32 

Application globals Varies 
CurStackBase QuickDraw globals 206 

Stack 
Varies 

AooiZone Application heap 
SysZone System heap Varies 

Svstem alobals 2816 

Notes: Application space extends from AppiZone to BufPtr. 

Source: 

See Also: 

Technical Introduction to the Macintosh Family, pages 142 to 143 

3.158. Memory Organization for 128/512/Pius 
3.159. Memory Organization for XL 
3.160. Memory Organization for SE 

3.162. Zone Data Structure 

Size Name Values/Comments 
Ptr bklim Zone trailer block 
Ptr lpurgePtr USED INTERNALLY 
Ptr hFstFree First free master pointer 

LONG INT zcbFree Number of free bvtes 
ProcPtr lazProc Grow zone function 

INTEGER more Mast Master pointers to allocate 
INTEGER flags USED INTERNALLY 
INTEGER cntRel NOT USED 
INTEGER max Rei NOT USED 
INTEGER cntNRel NOT USED 
INTEGER maxNRel NOT USED 
INTEGER cntEmotv NOT USED 
INTEGER cntHandles NOT USED 
LONG INT minCBFree NOT USED 
ProcPtr lourgeProc Purae warning procedure 

Ptr sparePtr USED INTERNALLY 
Ptr allocPtr USED INTERNALLY 

INTEGER heap Data First usable bvte in zone 

Source: Inside Macintosh, pages 11-22 to 11-23 

See Also: 3.157. Memory Manager Routines 
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3.163. Zone Block Header Data Structure 

Size Name Comments 
1 byte tag Byte See 3.164. 
3 bytes blockSize * 

Notes: *For relocatable block: relative handle; for nonrelocatable block: pointer to heap zone. 

Source: Inside Macintosh, page 11-24 

See Also: 3.157. Memory Manager Routines 
3.164. Tag Byte Format 

3.164. Tag Byte Format 

Bit Numbers 
7 6 5 4 3 2 1 0 Values 
X X 00 = free block, 01 = nonrelocatable, 10 = relocatable 

X X NOT USED 
X X X X Size correction (unused bvtes at end of block) 

Source: Inside Macintosh, page 11-24 

See Also: 3.163. Zone Block Header Data Structure 

3.165. Master Pointer Structure 

Bit Numbers 
7 6 5 4 3 2 1 0 Values 
X Lock bit (1 = locked) 

X Purge bif(1 = ouraeable) 
X Resource bit (1 =contains resource info) 

X X X X X NOT USED 

Notes: Flag byte listed above is followed by address of block's contents. 

Source: Inside Macintosh, page 11-25 

See Also: 3.157. Memory Manager Routines 
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3.166. lnitZone Parameter Block 

Size Name Comments 
Ptr startPtr First byte of new zone 
Ptr limitPtr First byte beyond end of zone 

word cMoreMasters How many master pointers to allocate 
Ptr pGrowZone Pointer to grow zone function 

Notes: Used to call_lnitZone from assembly language. 

Source: Inside Macintosh, page 11-29 

See Also: 3.157. Memory Manager Routines 

3.167. Memory Manager Result Codes 

Value Constant Comments 
-117 memlockedErr Block is locked 
-112 memPurErr Block is locked, can't puroe 
-111 memWZErr Block is free 
-109 niiHandleErr Block has NIL master pointer 
-108 memFuiiErr Out of room in heap zone 
-99 memROZErr Block is read-only 
0 no Err No error 

Source: Inside Macintosh, pages 11-46, IV-81 

See Also: 3.157. Memory Manager Routines 



3.168. Segment Loader Routines 

Name Description Defined" Pascal Definition 
ClrAppFiles Chanaes Finder information about file II PROCEDURE ClrAppFiles (index:INTEGER): 
CountAppFiles Returns information about documents started with application II PROCEDURE CountAppFiles (VAR messaae:INTEGER· VAR count:INTEGER); 
ExitToShell Exits application to Finder II PROCEDURE ExitToShell; 
GetAppFiles Returns information about single document II PROCEDURE GetAppFiles (index:INTEGER; VAR theFile:AppFile); 
GetAppParms Returns information about current application II PROCEDURE GetAppParms (VAR apName:Str255· VAR apRefNum:INTEGER· VAR apParam:Handle)· 
UnloadSeg Unloads segment (makes purgeable/relocatable) 

---
_jl_ ___ PROCEDURE UnloadSeg (routineAddr:Ptr)_;____ _______ 

---

Notes: • Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: 

See Also: 

Inside Macintosh, pages 11-57 to 11-59 

3.156. Operating System Calls 
3.169. Finder Information Data Structure 
3.170. AppFile Data Structure 
3.171. Jump Table Formats 

3.169. Finder Information Data Structure 

Size Name Comments 
Word message 0 = open doc 1 = print doc 
Word count Number of documents CO = none) 
Varies doclnfo Information about documents -----> 

Source: Inside Macintosh, pages 11-55 to 11-56 

See Also: 3.168. Segment Loader Routines 

For Each Document 
Word vRefNum 0 ::;; default volume 

Long word file Type Four-character file type 
Bvte versNum Version number 
Byte NOT USED 
Byte nameLenath Lenath of filename, in bytes 

Chars name File name string 
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3.170. AppFile Data Structure 

Size Name Comments 
INTEGER vRefNum Volume reference number (0 = default) 
OSType fType Four-byte file type string 
INTEGER versNum Version number 

Str255 fName File name 

Source: Inside Macintosh, page 11-58 

See Also: 3.168. Segment Loader Routines 
3.169. Finder Information Data Structure 

3.171. Jump Table Formats 

Unloaded State: 
Size Name Comments 
Word segOffset Offset to beginning of segment 

Lena word segNumMove Instruction to move segment number onto stack 
Word loadSegTrap LoadSeg trap instruction 

Loaded State: 
Size Name Comments 
Word segNum Segment number 

6 bvtes seglnstJumo Jump instruction to address of segment 

Notes: See note in source about structure of segment header. 

Source: Inside Macintosh, pages 11-60 to 11-62 

See Also: 3.168. Segment Loader Routines 



3.172. Event Manager Routines 

Name Description Defined* Pascal Definition 
Flush Events Removes events from aueue II PROCEDURE FlushEvents (eventMask,stopMask:INTEGER); 
GetEvQHdr Returns pointer to head of event aueue II FUNCTION GetEvQHdr : QHdrPtr; 
GetOSEvent Returns next available event of tvpe(s) II FUNCTION GetOSEvent (eventMask:INTEGER· VAR theEvent:EventRecord): BOOLEAN· 
OSEventAvail Returns next event, but doesn't remove it from Queue II FUNCTION OSEventAvail (eventMask:INTEGER· VAR theEvent:EventRecord): BOOLEAN; 
Post Event Places new event in aueue II FUNCTION PostEvent (eventCode:INTEGER; eventMsg:LONGINT) : OSErr· 
PPostEvent Posts application-defined event in Queue IV FUNCTION PPostEvent (eventCode:INTEGER; eventMsa:LONGINT; VAR QE1 :EvQE1) : OSErr-
SetEventMask Sets svstem event mask II PROCEDURE SetEventMask (theMask:INTEGER); 

Notes: * Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: 

See Also: 

Inside Macintosh, pages 11-68 to 11-71, IV-85 

3.156. Operating System Calls 
3.173. EventRecord Data Structure 
3.174. EvQE1 Data Structure 
3.175. Event Codes 
3.176. Keyboard Event Message 
3.177. KeyTrans Data Structure 
3.178. Event Masks 
3.179. Event Modifier Flags 
3.180. PostEvent Result Codes 
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3.173. EventRecord Data Structure 

Size Name Comments 
INTEGER what See 3.070. 
LONG INT message * 

LONGINT when Number of ticks since startup 
Point where Mouse location 

INTEGER modifiers See 3.072. 

Notes: * Message f ld · d 1e vanes epen ma on w at tvpe o even occurre : d' h d 
Event Message field contains 

Keyboard Character code, key code in LO word ADB address in HO word 
Activate update Pointer to window 
Disk-inserted Drive number in LO word File Manl:lQ_er result code in HO word 
Mouse-down, mouse-up, null UNDEFINED 
Network Handle to parameter block 
Device driver Varies depending upon driver 
Application-defined Varies depending upon application 

Source: Inside Macintosh, pages 1-249, 11-73, V-193 to V-194 

See Also: 3.067. Toolbox Event Manager Routines 
3.172. Event Manager Routines 
3.175. Event Codes 
3.176. Keyboard Event Message 
3.178. Event Masks 
3.179. Event Modifier Flags 

3.174. EvQE1 Data Structure 

Size Name Comments 
QEiemPtr QLink Next queue entry 
INTEGER qT_y_Qe Type of Queue 
INTEGER evtQWhat Event code 
LONG INT evtQMessage Event message 
LONG INT evtQWhen Ticks since startup 

Point evtQWhere Mouse location of event 
INTEGER evtQModifiers Modifier flags 

Source: Inside Macintosh, page 11-71 

See Also: 3.172. Event Manager Routines 
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3.175. Event Codes 

Value Constants 
0 null Event 
1 mouse Down 
2 mouse Up 
3 key Down 
4 key Up 
5 auto Key 
6 updateEvt (used by toolbox only; see 3.067.) 
7 diskEvt 
8 activateEvt (used by toolbox only; see 3.067.) 
9 NOT USED 
10 networkEvt 
11 driverEvt 
12 app1 Evt 
13 app2Evt 
14 app3Evt 
15 app4Evt 

Source: Inside Macintosh, page 11-72 

See Also: 3.067. Toolbox Event Manager Routines 
3.172. Event Manager Routines 
3.173. EventRecord Data Structure 

3.176. Keyboard Event Message 

Size Name Comments 
Byte RESERVED 
Byte adbAddr Address of ADB keyboard used 
Byte virtKeyCode Virtual key code received 
Byte ascii Char ASCII character received 

Source: Inside Macintosh, page V-194 

See Also: 3.172. Event Manager Routines 
3.173. EventRecord Data Structure 

3.177. KeyTrans Data Structure 

Size Name Values/Comments 
Byte RESERVED 
Byte ASCII1 Primary ASCII character received 
Byte RESERVED 
Byte ASCII2 Secondary ASCII character* 

Notes: *For example, may be special accent to add to character. 

Source: Inside Macintosh, page V-195 

See Also: 3.172. Event Manager Routines 
3.173. EventRecord Data Structure 

283 



284 

3.178. Event Masks 

Bit Numbers 
15 14 13 12 11 10 9 8 7 6 5 4 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 

Notes: To get every event, use a mask of -1 ($FFFF). 

Source: Inside Macintosh, page 11-72 

See Also: 3.172. Event Manager Routines 

3.179. Event Modifier Flags 

Bit Numbers 
15 14 13 12 11 10 9 8 7 6 5 4 3 
X X X 

X 
X 

X 
X 

X 
X 

X X X X 

Source: Inside Macintosh, pages 1·252 to 1-253, 11-73, V-194 

See Also: 3.172. Event Manager Routines 
3.173. EventRecord Data Structure 

3.180. PostEvent Result Codes 

Value Constant 
0 no Err No error 

2 1 0 

X X 
X 

Comments 

The Programmer's Apple Mac Sourcebook 

3 2 1 0 Description 
App4Mask 
App3Mask 
Aoo2Mask 
Aoo1Mask 
Device driver 
Network 
NOT USED 
Activate 
Disk-inserted 
Update 
Auto-key 
Kev-uo 

X Kev-down 
X Mouse-up 

X Mouse-down 
X NOT USED 

Description Values 
RESERVED 
Control key 1 = down, 0 = uo 
Option kev 1 = down, 0 = up 
Caos lock key 1 =down,O=UP 
Shift key 1 = down, 0 = uo 
Command key 1 = down, 0 = up 
Mouse button 1 = uo, 0 = down 
RESERVED 
Window activation 1 = activated, 0 = deactivated 

1 evtNotEnb Event type not in system event mask 

Source: Inside Macintosh, page 11-73 

See Also: 3.172. Event Manager Routines 



3.181. File Manager Routines 

Name 
Allocate 
Create 
Eiect 
Flush Vol 
FSCiose 
FSDelete 
FSOpen 
FSRead 
FSWrite 
GetEOF 
GetFinfo 
GetFPos 
GetVInfo 
Get Vol 
GetVRefNum 
OpenRF 
Rename 
RstFLock 
SetEOF 
SetFinfo 
SetFLock 
SetFPos 
Set Vol 
UnmountVol 

Notes: 

Source: 

See Also: 

Descriotion Defined .. Pascal Definition 
Adds new empty bytes to end of file II, IV FUNCTION Allocate (refNum:INTEGER; VAR count:LONGINT}: OSErr· 
Creates new file II IV FUNCTION Create (fileName:Str255; vRefNum:INTEGER· creator:OSTvoe: fileTvoe:OSTvoel : OSErr; 
Flushes volume, eiects it II, IV FUNCTION Eiect (voiName: StringPtr; vRefNum:INTEGER) : OSErr; 
Writes contents of volume buHer and vol info II IV FUNCTION FlushVol (voiName:StringPtr; vRefNum:INTEGERl : OSErr· 
Closes file access oath II IV FUNCTION FSCiose CrefNum:INTEGER) : OSErr; 
Removes file from volume II, IV FUNCTION FSDelete (fileName:Str255; vRefNum:INTEGER) : OSErr; 
Opens data fork file access path II, IV FUNCTION FSOoen fileName:Str255; vRefNum:INTEGER· VAR refNum:INTEGER): OSErr· 
Reads bytes from file II IV FUNCTION FSRead refNum:INTEGER; VAR count:LONGINT; buffPtr:Ptr): OSErr-
Writes bvtes to file II IV FUNCTION FSWrite refNum:INTEGER; VAR count:LONGINT; buffPtr:Ptr): OSErr; 
Returns logical end-of-file position II, IV FUNCTION GetEOF refNum:INTEGER· VAR logEOF:LONGINT): OSErr; 
Returns Finder information for file II, IV FUNCTION GetFinfo (fileName:Str255; vRefNum:INTEGER; VAR fndrlnfo:Finfo): OSErr; 
Returns filePos in open file II, IV FUNCTION GetFPos (refNum:INTEGER· VAR filePos:LONGINn : OSErr· 
Returns information about volume II, IV FUNCTION GetVInfo CdrvNum:INTEGER· voiName:StringPtr; VAR vRefNum:INTEGER; VAR freeBytes:LONGINT): OSErr· 
Returns name of default volume and its refNum II, IV FUNCTION GetVol (voiName:StringPtr; VAR vRefNum:INTEGER) : OSErr; 
Returns volume reference number II, IV FUNCTION GetVRefNum CoathRefNum:INTEGER; VAR vRefNum:INTEGER) : OSErr; 
Opens resource fork file access path II, IV FUNCTION OpenRF (fileName:Str255; vRefNum:INTEGER· VAR refNum:INTEGER) : OSErr· 
Changes file's name II, IV FUNCTION Rename (oldName:Str255· vRefNum:INTEGER· newName:Str255) : OSErr; 
Unlocks file II, IV FUNCTION RstFLock (fileName:Str255; vRefNum:INTEGER) : OSErr· 
Sets logical end-of-file position II, IV FUNCTION SetEOF CrefNum:INTEGER· logEOF:LONGINn : OSErr_;_ 
Sets Finder information for file II, IV FUNCTION SetFinfo (fileName:Str255; vRefNum:INTEGER; fndrlnfo:Finfo) : OSErr· 
Locks file II, IV FUNCTION SetFLock (fileName:Str255; vRefNum:INTEGERl : OSErr· 
Sets filePos in open file II, IV FUNCTION SetFPos refNum:INTEGER; posMode:INTEGER; posOff:LONGINn : OSErr; 
Sets default volume II, IV FUNCTION SetVol CvoiName:StrinaPtr· vRefNum:INTEGER) : OSErr;_ 
Unmounts volume calls FlushVol II, IV FUNCTION UnmountVol (voiName:StringPtr· vRefNum:INTEGER) : OSErr; 

* Volume of Inside Macintosh where first definition of routine appeared (1-V). Volume II used MFS; Volume IV used HFS system. Inside Macintosh pages 11-97 to 11-119 
and IV-114 to IV-160 describe low-level routines not normally used by applications; pages V-386 to V-399 describe low-level shared environment calls. 

Inside Macintosh, pages 11-89 to 11-97, IV-106 to IV-114 

3.156. Operating System Calls 
3.182. Flnfo Data Structure 
3.183. FXInfo Data Structure 
3.184. Dlnfo Data Structure 
3.185. DXInfo Data Structure 
3.186. File Manager Result Codes 
3.187. File Positioning Modes 
3.188. File Information Flags 
3.189. File Access Modes 
3.190. File Access Permissions 
3. 191. ParamBiockRec Data Structure 
3.192. HParamBiockRec Data Structure 
3.193. ClnfoPBRec Data Structure 
3.194. CMovePBRec Data Structure 
3.195. WDPBRec Data Structure 
3.196. FCBPBRec Data Structure 
3.197. Volume Control Blocks Data Structure 
3.198. File Control Block Data Structure 
3.199. Drive Queue (DrvQE1) Data Structure 
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3.182. Flnfo Data Structure 

Size Name Comments 
OSType fdType 4-bvte file type string 
OS Type fdCreator 4-byte file creator string 
INTEGER fdFiags Flags (bit 13::: 1 if file has bundle, bit 14 = 1 if file invisible)_ 

Point fdlocation Location of file in window(= 0 when creating file) 
INTEGER fdFidr File's window (-3::: trash, -2::: desktop, 0::: disk window) 

Notes: HFS adds FXInfo structure; see 3.183. FXInfo Data Structure. 

Source: Inside Macintosh, pages 11-84 to 11-85 

See Also: 3.181. File Manager Routines 
3.183. FXInfo Data Structure 

3.183. FXInfo Data Structure 

Size Name Comments 
INTEGER fdlconiD I D of icon associated with file 
8 bytes fdUnused RESERVED 

INTEGER fdComment ID of comment for file 
LONG INT fdPutAway ID of file's home directory 

Source: Inside Macintosh, page IV-105 

See Also: 3.181. File Manager Routines 
3.182. Flnfo Data Structure 

3.184. Dlnfo Data Structure 

Size Name Comments 
Rect frRect Rectangle for folder's window 

INTEGER frFiags Folder flaos 
Point frlocation Folder's location on desktop 

INTEGER frView Folder's view 

Source: Inside Macintosh, page IV-105 

See Also: 3.181. File Manager Routines 
3.185. DXInfo Data Structure 
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3.185. DXInfo Data Structure 

Size Name Comments 
Point frScroll Scroll position of folder window 

LONG INT frOpenChain Directory ID chain of open folders 
INTEGER frUnused RESERVED 
INTEGER frComment ID of folder comment 
LONG INT frPutAway ID of folder containing folder 

Source: Inside Macintosh, page IV-1 06 

See Also: 3.181. File Manager Routines 
3.184. Dlnfo Data Structure 

3.186. File Manager Result Codes 

Value Constant Comments 
-5021 RanaeOverlao Can't lock range with portions already locked 
-5020 RangeNotlocked Can't unlock range (user didn't lock range} 
-5015 No More locks Server cannot lock additional ranges 
-5006 DenvConflict Permission conflicts with open fork 
-5000 Access Denied User doesn't have access to file/folder 
-127 fsDSintErr Internal file system error 
-124 VoiGoneErr Server volume disconnected 
-123 wrgVoiTypErr Not a hierarchical volume 
-122 badMovErr Can't move into offspring 
-121 tmwdoErr Too many directories open 
-120 dirNFErr Directory was not found 
-108 memFuiiErr Heap zone not big enough 
-61 wrPermErr Permission doesn't allow write 
-60 badMDBErr Master directory block is bad 
-59 fsRnErr File could not be renamed 
-58 extFSErr External file system error 
-57 noMacDskErr No Mac-format directory on volume 
-56 nsDrvErr No match to drive number 
-55 voiOnlinErr Volume is alread_y_ on line 
-54 I Perm Err Can't open locked file for write 
-53 voiOfflinErr Volume specified is not on line 
-52 lgfpErr Couldn't get filePos 
-51 rfNumErr Nonexistent access path 
-50 lparamErr No default volume 
-49 opWrErr Multiple write re_g_uests to file 
-48 dupFNErr Named file already exists 
-47 fBsyErr File already open 
-46 vlckdErr Volume locked 
-45 flckdErr File is locked 
-44 wPrErr Volume locked b_y hardware 
-43 fnfErr File wasn't found 
-42 tmfoErr Too many files are open 
-40 IPosErr Can't position before start of file 
-39 eofErr Logical EOF reached on read 
-38 fnOonErr File is not open 
-37 bdNamErr File or volume name is bad 
-36 ioErr 110 error 

(contmued) 
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Table 3.186. Continued 

Value Constant Comments 
-35 nsvErr Volume doesn't exist 
-34 dskFuiErr Volume allocation blocks full 
-33 dirFuiErr File directory is full 
0 no Err No error 

Source: Inside Macintosh, pages ll-138to 11-139, IV-201, V-387 

See Also: 3.181. File Manager Routines 

3.187. File Positioning Modes 

Value Constant Comments 
0 fsAtMark Position at current mark 
1 fsFromStart Position offset from start of file 
2 fsFromLEOF Position offset from logical end of file 
3 fsFromMark Position offset from current mark 

64 rdVerify * 

Notes: *Add this value to other modes if you want read verification. 

Source: Inside Macintosh, page 11-130 

See Also: 3.181. File Manager Routines 

3.188. File Information Flags 

Value Constant Comments 
-3 fTrash File is in trash window 
-2 fDesktop File is on desktop 
0 fDisk File is in disk window 

8192 fHasBundle File has bundle bit set 
16384 flnvisible File is invisible (icon does not appear) 

Source: Inside Macintosh, page 11-130 

See Also: 3.181. File Manager Routines 
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3.189. File Access Modes 

Value 
0 
1 
2 
3 

Source: 

See Also: 

Constant Comments 
fsCurPerm Request whatever is currently allowed 
fsRdPerm Request read-only status 
fsWrPerm Request write-only status 
fsRdWrPerm Request read and write status 

Inside Macintosh, page 11-130 

3.181. File Manager Routines 
3.190. File Access Permissions 

3.190. File Access Permissions 
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Use Allowable Read Perms. Allowable Write Perms. Range Lock Allowed File Access Mode Deny-Mode Perm. 
Browse file 
Sinale user access 
Sinale write, shared read 
Shared read and write 

Notes: 

Source: 

See Also: 

Read, deny write Not allowed No fsRdPerm Browsing 
Not allowed Read write denv read denv write No * Exclusive •• 
Read Read write denv write Yes * Exclusive ** 
Read Read write, deny none Yes fsRdWrShPerm Shared 

•* No real equivalent; fsRdWrPerm, fsWrPerm, fsCurPerm translate into exclusive deny-mode permissions. 
•** Retried with browsing access if deny-mode permission fails. 

Inside Macintosh, pages V-377 to V-380 

3.181. File Manager Routines 
3.189. File Access Modes 



3.191. ParamBiockRec Data Structure 

Size Name Comments 
QEiemPtr IQLink Pointer to next Queue entry 
INTEGER lgType Queue ty~_e 
INTEGER ioTrap Routine trap 

Ptr ioCmdAddr Routine address 
ProcPtr ioCompletion Completion routine 
OS Err ioResult Result code 

StrinoPtr ioNamePtr Name of volume or file 
INTEGER ioVRefNum Ref number of volume or drive 
22 bytes ioParam 1/0 routine parameters 
54 bvtes fileParam File information routine parameters 

------------------------------------------------------------> 
>' •• --- I. -- ... I INit{:.itH IOt-HeTNUm 

38 bytes volumeParam Volume info routine parameters > LONGINT filler2 Signed byte ioFVersNum 
Varies cntriParam Used by Device Manaaer only INTEGER ioVollndex S!g_ned byte filler1 

LONG INT ioVCrData INTEGER ioFDirlndex 
LONG INT ioVLsBkUp B_yte ioFIAttrib 
INTEGER ioVAtrb Byte ioFIVersNum 
INTEGER ioVNmFis Flnfo ioFIFndrlnfo 
INTEGER ioVDirSt LONGINT ioFINum 
INTEGER ioVBILn INTEGER ioFIStBik 
INTEGER ioVNmAIBiks LONG INT ioFILglen 
LONG INT ioVABikSiz LONG INT ioFIPvlen 
LONGINT ioVC!P_Siz INTEGER ioFIRStBik 
INTEGER ioAIBISt LONG INT ioFIRLolen 
LONG INT ioVNxtFNum LONG INT ioFIRPylen 
INTEGER ioVFrBik LONGINT ioFICrDat 

LONGINT ioFIMdDat 

Source: Inside Macintosh, pages 11-98 to 11-102, IV-116 to IV-127 

See Also: 3.1 81. File Manager Routines 
3.189. File Access Modes 
3.190. File Access Permissions 

INTEGER ioRefNum 
Sioned bvte ioVersNum 
Signed byte ioPermssn 

Ptr ioMisc 
Ptr ioBuffer 

LONGINT ioReQCount 
LONGINT ioActCount 
INTEGER ioPosMode 
LONGINT ioPosOffset 
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3.192. HParamBiockRec Data Structure 

Size Name Comments 
QEiemPtr a Link Pointer to next queue entry 
INTEGER qTvoe Queue tvoe 
INTEGER ioTrap Routine trap 

Ptr ioCmdAddr Routine address 
ProcPtr ioCompletion Completion routine 
OS Err ioResult Result code 

StrinaPtr ioNamePtr Name of volume or file 
INTEGER ioVRefNum Ref number of volume or drive 
22 bytes ioParam 1/0 routine parameters 
54 byt_es fileParam File information routine parameters 
38 bytes volumeParam Volume info routine parameters 

Source: Inside Macintosh, pages IV-116 to IV-127 

See Also: 3.181. File Manager Routines 
3.189. File Access Modes 
3.190. File Access Permissions 
3.191. ParamBiockRec Data Structure 

--------------------------------------------------------------> 
- - ·>' .. ---- I. - ... I IN I t:l:it:H IOt-HeTNUm 

LONG INT filler2 Sianed bvte ioFVersNum 
INTEGER ioVollndex Signed byte filler1 
LONG INT ioVCrDate INTEGER ioFDirlndex 
LONG INT ioVLsMod Signed byte ioFIAttrib 
INTEGER ioVAtrb Sianed bvte ioFIVersNum 
INTEGER ioVNmFis Flnfo ioFIFndrlnfo 
INTEGER ioVBitMao LONGINT ioDiriD 
INTEGER ioAIIocPtr INTEGER ioFIStBik 
INTEGER ioVNmAIBiks LONGINT ioFILalen 
LONG INT ioVAIBikSiz LONGINT ioFIPylen 
LONG INT ioVCioSiz INTEGER ioFIRStBik 
INTEGER ioAIBISt LONG INT ioFIRLglen 
LONG INT ioVNxtCNID LONG INT ioFIRPvLen 
INTEGER ioVFrBik LONGINT ioFICrDat 
INTEGER ioVSiaWord LONG INT ioFIMdDat 
INTEGER ioVDrvlnfo 
INTEGER ioVDRefNum 
INTEGER ioVFSID 
LONG INT ioVBkUp 
INTEGER ioVSeaNum 
LONG INT ioVWrCnt 
LONGINT ioVFiiCnt 
LONG INT ioVDirCnt 

8LONGINTS ioVFndrlnfo 

INTEGER ioRefNum 
Signed byte ioVersNum 
Sianed byte ioPermssn 

Ptr ioMisc 
Ptr ioBuffer 

LONGINT ioRe_g_Count 
LONG INT ioActCount 
INTEGER ioPosMode 
LONGINT ioPosOffset 
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3.193. ClnfoPBRec Data Structure 

Size Name Comments 
QEiemPtr Ia link Pointer to next aueue entrv 
INTEGER Ia Type Queue type 
INTEGER ioTrap Routine trap 

Ptr ioCmdAddr Routine address 
ProcPtr ioCompletion Completion routine 
OS Err ioResult Result code 

StrinaPtr ioNamePtr Name of file or volume 
INTEGER ioVRefNum Ref number of volume or drive 
INTEGER ioFRefNum Ref number of file 

Slaned bvte ioFVersNum Version number of file 
Signed byte filler1 NOT USED 

INTEGER ioFDirlndex Index 
Signed byte ioFIAttrib File attributes • 
Sianed bvte filler2 NOT USED IICinfoT1 hF/Ielnt. ------ ----

Varies Depends on value of ClnfoType: ----> Flnfo ioFIFndrlnfo Finder info 
LONG INT ioDiriD Dir 10/file number 
INTEGER ioFIStBik 1st alloc block of data fork 
LONG INT ioFII..g_Len Loaical EOF data fork 
LONG INT ioFIPyLen Phyiscal EOF data fork 
INTEGER ioFIRStBik 1st alloc block res fork 
LONG INT ioFIRLglen Loaical EOF res fork 
LONG INT ioFIRP_yLen Physical EOF res fork 
LONG INT ioFICrDat Creation date/time 
LONG INT ioRMdDat Modification date/time 
LONGINT ioFIBkDat Backuo date/time 

FXInfo ioFIXFndrlnfo Additional finder info 
LONG INT ioRPariD Parent directorv ID 
LONG INT ioFIC~Siz Clump size 

Notes: • Bit 0 =file lock, 2 =resource fork open, 3 =data fork open, 4 =directory, 7 =file open (either fork). 

Source: Inside Macintosh, pages IV-117 to IV-126 

See Also: 3.181. File Manager Routines 
3. 182. Flnfo Data Structure 
3.183. FXInfo Data Structure 
3.184. Dlnfo Data Structure 
3.185. DXInfo Data Structure 
3.186. File Manager Result Codes 

or -- ------- --- -------
Dlnfo ioDrUsrWds 

LONG INT ioDrDiriD 
INTEGER ioDrNmFis 

91NTEGERS filler3 
LONG INT ioDrCrDat 
LONGINT ioDrMdDat 
LONGINT ioDrBkDat 

DXInfo ioDrFndrlnfo 
LONG INT ioDrPariD 

Finder info 
Directory ID 
Number files in directo_IY_ 
NOT USED 
Creation date/time 
Modification date/time 
Backu_R_ date/time 
Additional finder info 
Parent directory 10 
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Section Ill: ROM Traps and System Calls 

3.194. CMovePBRec Data Structure 

Size Name Comments 
LONG INT filler1 NOT USED 
StringPtr ioNewName New directory name 
LONG INT filler2 NOT USED 
LONG INT ioNewDiriD ID of new directory 

2 LONGINTS filler3 NOT USED 
LONG INT ioDiriD ID of current directory 

Notes: Added to standard ParamBiock when using CatMove. 

Source: Inside Macintosh, page IV-127 

See Also: 3.181. File Manager Routines 
3.191. ParamBiockRec Data Structure 

3.195. WDPBRec Data Structure 

Size Name Comments 
INTEGER filler1 NOT USED 
INTEGER ioWDindex Index 
LONG INT ioWDProciD User ID of working directory 
INTEGER ioWDVRefNum Volume ref number of working directory 

?INTEGERS filler2 NOT USED 
LONG INT ioWDDiriD Directory ID of working directory 

Notes: Added to standard ParamBiock when using routines that 
open/close/get information about working directories. 

Source: Inside Macintosh, page IV-127 

See Also: 3.181. File Manager Routines 
3.191. ParamBiockRec Data Structure 
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3.196. FCBPBRec Data Structure 

Size Name Comments 
QEiemPtr lalink Pointer to next queue entry 
INTEGER lqType Queue type 
INTEGER ioTrap Routine trap 

Ptr ioCmdAddr Routine address 
ProcPtr ioCompletion Completion routine 
OS Err ioResult Result code 

StringPtr ioNamePtr Name of file or volume 
INTEGER ioVRefNum Ref number of volume or drive 
INTEGER ioRefNum Ref number of file 
INTEGER filler NOT USED 
LONG INT ioFCBindx Index 
LONG INT ioFCBFINm File number 
INTEGER ioFCBFiags Flags bvte 
INTEGER ioFCBStBik Starting allocation block 
LONG INT ioFCBEOF Logical end of file 
LONG INT ioFCBPLen Physical end of file 
LONG INT ioFCBCrPs Current mark position 
INTEGER ioFCBVRefNum Volume reference number 
LONG INT ioFCBCipSiz Clump size 
LONG INT ioFCBPariD Parent directory ID 

Source: Inside Macintosh, pages IV-117, IV-179 

See Also: 3.181. File Manager Routines 
3.186. File Manager Result Codes 

3.197. Volume Control Blocks Data Structure 

Size Name Comments 
QEiemPtr Ia link Pointer to next queue entry 
INTEGER Ia Type Queue type 
INTEGER vcbFiaas Bit 15 = 1 if volume dirty (changed) 
INTEGER vcbSiaWord Type of directory structure ($4244 = HFS, $D2D7 = MFS) 
LONG INT vcbCrDate Creation date and time 
LONG INT vcbLsMod Last modification date and time 
INTEGER vcbAtrb Volume attributes 
INTEGER vcbNmFis Number of files in directory 
INTEGER vcbVBMSt First block of volume's bitmap 
INTEGER vcbAIIocPtr USED INTERNALLY 
INTEGER vcbNmAIBiks Number of allocation blocks in volume 
LONG INT vcbAIBikSiz Allocation block size for volume 
LONG INT vcbCipSiz Default clump size 
INTEGER vcbAIBISt First block number in block map 
LONG INT vcbNxtCNID Next unused directory of file ID number 
INTEGER vcbFreeBks Number of unused allocation blocks on volume 
27 bytes vcbVN Volume name 
INTEGER vcbDrvNum Drive number 

(contmued) 
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Table 3. 197. Continued 

Size Name Comments 
INTEGER vcbDRefNum Driver reference number 
INTEGER vcbFSID File system ID 
INTEGER vcbVRefNum Volume reference number 

Ptr vcbMAdr Pointer to block map 
Ptr vcbBufAdr Pointer to volume buffer 

INTEGER vcbMLen Size of block map, in bytes 
INTEGER vcbDirlndex USED INTERNALLY 
INTEGER vcbDirBik USED INTERNALLY 
LONG INT vcbVoiBkUp Last backup date and time 
INTEGER vcbVSeqNum USED INTERNALLY 
LONG INT vcbWrCnt Volume write count 
LONG INT vcbXTCIQ_Siz Extents tree file clumQ size 
LONG INT vcbCTCipSiz Catalog tree file clump size 
INTEGER vcbNmRtDirs Number of directories in root directory 
LONG INT vcbFiiCnt Number of files in entire volume 
LONG INT vcbDirCnt Number of directories in entire volume 

8 LONGINTS vcbFndrlnfo Finder information 
INTEGER vcbVCSize USED INTERNALLY 
INTEGER vcbVBMCSiz USED INTERNALLY 
INTEGER vcbCtiCSiz USED INTERNALLY 
INTEGER vcbXTAIBks Extents tree file size, in blocks 
INTEGER vcbCTAIBks Catalog tree file size, in blocks 
INTEGER vcbXTRef Extents tree file path reference number 
INTEGER vcbCTRef Catalog tree file path reference number 

Ptr vcbCtiBuf Pointer to extents/catalog tree caches 
LONG INT vcbDiriDM Last directory searched 
INTEGER vcbOffsM Offsprino index, at last search 

Source: Inside Macintosh, pages 11-125, IV-176 to IV-178 

See Also: 3.181. File Manager Routines 
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3.198. File Control Block Data Structure 

Size Name Comments 
Lena word fcbFINum File number 

Byte fcbMdRByt Flaa byte 
Byte fcbTypByt Version number 
Word fcbSBik First allocation block for file 

Lana word fcbEOF Loaical end of file 
Lana word fcbPLen Physical end of file 
Lana word fcbCrPs Current position mark 

Ptr fcbVPtr Pointer to volume control block 
Ptr fcbBfAdr Pointer to access path buffer 

Word fcbFIPos USED INTERNALLY 
Lona word fcbCimoSize File clump size 
Lona word fcbBTCBPtr Pointer to B*-tree control block 
12 bytes fcbExtRec First three file extents 

Long word fcbFType 4-character file type string 
Lona word fcbCatPos USED INTERNALLY 
Lona word fcbDiriD Parent ID for file 

Varies fcbCName File name 

Source: Inside Macintosh, pages IV-180 to IV-181 

See Also: 3.181. File Manager Routines 
3.197. Volume Control Blocks Data Structure 

3.199. Drive Queue (DrvQE1) Data Structure 

Size Name Comments 
QEiemPtr a Link Pointer to next aueue entry 
INTEGER a Type Queue type 
INTEGER dO Drive Drive number 
INTEGER dQRefNum Driver reference number 
INTEGER dQFSID File system ID 
INTEGER dQDrvSz Size of drive, in logical blocks 
INTEGER dQDrvSz2 Additional field for drive size 

Source: Inside Macintosh, page IV-181 

See Also: 3.181. File Manager Routines 



3.200. Device Manager Routines 

Name 
CloseDriver 
Control 
Device 
FSRead 
FSWrite 
KiiiiO 
Open Driver 
OpenS lot 
PBCiose 
PBControl 
PBKilliO 
PBOpen 
PBRead 
PBStatus 
PBWrite 
Slntlnstall 
SlntRemove 
Status 

Notes: 

Source: 

See Also: 

Descriotion Defined .. Pascal Definition 
Closes device driver II FUNCTION CloseDriver (refNum:INTEGER) : OSErr· 
Sends control info to driver II FUNCTION Control (refNum:INTEGER· csCode:INTEGER; csParamPtr:Ptr) : OSErr-
Chooser communication with device IV FUNCTION Device (message caller:INTEGER; objName,zoneName:StringPtr; p1,p2:LONGINT) : OSErr; 
Attempts to read from driver II FUNCTION FSRead (refNum:INTEGER· VAR count:LONGINT; buffPtr:Ptr): OSErr; 
AttempJs to write to driver II FUNCTION FSWrite (refNum:INTEGER_;_ VAR count:LONGINT· buffPtr:Ptr): OSErr; 
Ends all current/pending 1/0 for driver II FUNCTION KiiiiO (refNum:INTEGER) : OSErr; 
Returns ref number to opened driver II FUNCTION OpenDriver (name:Str255; VAR refNum:INTEGER): OSErr· 
Opens device in NuBus slot v FUNCTION OpenSiot (paramBiock:paramBikPtr; asvnc:BOOLEAN) : OSErr· 
Low level close driver routine FUNCTION PBCiose (paramBiock:ParmBikPtr· asvnc:BOOLEAN) : OSErr· 
Low level send control info FUNCTION PBControl (paramBiock:ParmBikPtr· async:BOOLEAN) : OSErr· 
Low level end current/pending 110 FUNCTION PBKiiiiO (paramBiock:ParmBikPtr; async: BOOLEAN) : OSErr· 
Low level open driver routine FUNCTION PBOpen (paramBiock:ParmBikPtr· asvnc:BOOLEAN) : OSErr; 
Low level read from driver FUNCTION PBRead (paramBiock:ParmBikPtr; async:BOOLEAN) : OSErr; 
Low level get driver status FUNCTION PBStatus (paramBiock:ParmBikPtr; async:BOOLEAN) : OSErr· 
Low level write to driver FUNCTION PRWrite (paramBicok:ParmBikPtr· a~y_nc:BOOLEAN) : OSErr; 
Adds new element to interrupt aueue FUNCTION Slntlnstall (slntQEiemPtr:SQEiemPtr· theSiot:INTEGER) : OSErr-
Removes element from interrupt aueue v FUNCTION SlntRemove (slntQEiemPtr:SQEiemPtr· theSiot:INTEGER) : OSErr; 
Returns status info about driver II FUNCTION Status (refNum:INTEGER; csCode:INTEGER; csParamPtr:Ptr) : OSErr; 

* Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Inside Macintosh, pages 11-178 to II-187,1V-217 to IV-218, V-425 to V-428 

3.156. Operating System Calls 
3.201. Device Manager Result Codes 
3.202. ParamBiockRec Data Structure 
3.203. Device Driver Structure 
3.204. Device Driver Flags 
3.205. DCtiEntry Data Structure 
3.206. 110 Queue Record Data Structure 
3.207. Device Unit Table 
3.208. Device Access Modes 
3.209. Standard Unit Assignments 
3.21 0. Chooser Device ID Flags 
3.211. Device Positioning Modes 
3.212 to 3.217. Interrupts tables 
3.218. to 3.220. Graphics devices tables 
3.221. to 3.228. Sound driver tables 
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3.201. Device Manager Result Codes 

Value Constant Comments 
-27 abort Err 1/0 request was ended by KiiiiO function 
-21 badUnitErr Reference number doesn't match unit table 
-17 control Err Driver didn't understand control call 
-26 dlnstErr Driver wasn't found in resource file 
-25 dRemovErr Cannot remove an open driver 
0 no Err No error 

-28 notOpenErr Driver isn't open 
-23 ooenErr Requested r/w permission doesn't match driver's 
-19 read Err Driver doesn't respond to read calls 
-18 status Err Driver doesn't respond to status calls 
-22 unitEmotvErr Reference number is NIL handle in unit table 
-20 writ Err Driver doesn't repond to write calls 

Source: Inside Macintosh, page 11-204 

See Also: 3.200. Device Manager Routines 
3.202. Device ParamBiockRec Data Structure 

3.202. Device ParamBiockRec Data Structure 

Size Name Comments 
QEiemPtr lalink Pointer to next aueue entrv 
INTEGER 10Tvoe Queue tvce 
INTEGER ioTrac Routine trap 

Ptr ioCmdAddr Routine address 
ProcPtr ioComcletion Completion routine 
OS Err ioResult Result code 

StrinaPtr ioNamePtr Name of volume or file 
INTEGER ioVRefNum Ref number of volume or drive 
22 bvtes ioParam 1/0 routine parameters 
54 bYtes fileParam Used bv File Manager 
38 bvtes volumeParam Used bv File Manaaer 
26 bvtes cntriParam Control paramaters 

Source: Inside Macintosh, pages 11-181 to 11-183 

See Also: 3.181. to 3.194. File Manager tables 
3.200. Device Manager Routines 
3.208. Device Access Modes 

-----:> INTEGER ioRefNum 
Sianed bvte ioVersNum 
Sianed bvte ioPermssn 

Ptr ioMisc 
Ptr ioBuffer 

LONG INT ioReaCount 
LONG INT ioActCount 
INTEGER ioPosMode 
LONG INT ioPosOffset 
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3.203. Device Driver Structure 

Size Name Comments 
Word drvrFiaas See 3.204. 
Word drvrDelav Delay between actions, in ticks 
Word drvrEMask Desk accessory event mask 
Word drvrMenu ID of menu for driver, if an_y 
Word drvrOpen Offset to open routine 
Word drvrPrime Offset to prime routine 
Word drvrCtl Offset to control routine 
Word drvrStatus Offset to status routine 
Word drvrCiose Offset to close routine 
Varies drvrName Pascal string containing driver's name 
Varies driver routines Code constituting routines 

Source: Inside Macintosh, pages 11-188 to 11-189 

See Also: 3.200. Device Manager Routines 
3.204. Device Driver Flags 

3.204. Device Driver Flags 

Bit Numbers 
7 6 5 4 3 2 1 0 Name 
X NOT USED 

Values 

X dNeedlock 1 = driver locked in memory when opened 
X dNeedTime 1 = driver performs oeriodic action 

299 

X dNeedGoodBye 1 = call driver before aoolication heap reinitialized 
X dStatEnable 

X dCtiEnable 
X dWritEnable 

X dRead Enable 

Source: Inside Macintosh, page 11-188 

See Also: 3.200. Device Manager Routines 
3.203. Device Driver Structure 

1 = driver responds to status call 
1 = driver responds to control call 
1 = driver responds to write call 
1 = driver responds to read call 
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3.205. DCtiEntry Data Structure 

Size Name Comments 
Ptr dCtiDriver Pointer to ROM driver; handie to driver in RAM 

INTEGER dCtiFiags See 3.204. 
OHdr dCtiOHdr Driver 110 _gueue header 

LONG INT dCtiPosition Position mark for read/write calls 
Handle dCtiStorage Private storage for RAM driver 

INTEGER dCtiRefNum Reference number for driver 
LONGINT dCtiCurTicks USED INTERNALLY 

WindowPtr dCtiWindow Driver's window if aQY 
INTEGER dCtiDelay Time between periodic actions in ticks 
INTEGER dCtiEMask Desk accessory event mask 
INTEGER dCtiMenu ID of menu associated with driver, if any 

AuxDCE defined by Inside Macintosh Volume V appends the ol Notes: f lowing to structure: 
Byte dCtiSiot 
Byte dCtiSiotiD 
LONGINT dCtiDevBase 
LONGINT RESERVED 
Byte dCtiExtDev 
Byte fill Byte 

Source: Inside Macintosh, pages 11-190, 11-206, V-425 

See Also: 3.200. Device Manager Routines 
3.204. Device Driver Flags 

3.206. 1/0 Queue Record Data Structure 

Size Name Comments 
QEiemPtr qlink Pointer to next queue entry 
INTEGER aTvoe Queue type, must always be ORO (ioQType) 
INTEGER ioTrap Routine trap for Device Manager routine 

Ptr ioCmdAddr Routine address for Device Manager routine 
Varies 

Source: Inside Macintosh, page 11-191 

See Also: 3.200. Device Manager Routines 
3.202. Device ParamBiockRec Data Structure 
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3.207. Device Unit Table 

Size Name Unit Number 
Dbl word RESERVED 0 
Dbl word XL hard disk 1 
Dbl word Printer Driver 2 
Dbl word Sound Driver 3 
Dbl word Disk Driver 4 
Dbl word Serial Driver Port A Input 5 
Dbl word Serial Driver Port A Output 6 
Dbl word Serial Driver Port B Input 7 
Dbl word Serial Driver Port B Output 8 
Dbl word AppleTalk .MPP Driver 9 
Dbl word Apple Talk .ATP Driver 10 
Dbl word RESERVED 11 
Dbl word Calculator 12 
Dbl word Alarm Clock 13 
Dbl word Key Caps 14 
Dbl word Puzzle 15 
Dbl word Note Pad 16 
Obi word Scrapbook 17 
Dbl word Control Panel 18 

NOT USED 19-31 

Notes: Apple doesn't guarantee that these unit numbers will stay valid at all times because 
the System and Font/DA Mover may change values to resolve resource conflicts. 

Source: Inside Macintosh, pages 11-191 to 11-192 

See Also: 3.200. Device Manager Routines 

3.208. Device Access Modes 

Value Constant Comments 
0 fsCurPerm Whatever is currently allowed 
1 fsRdPerm Read-only permission 
2 fsWrPerm Write-only permission 
3 fsRdWrPerm Read/write permission 

Source: Inside Macintosh, page 11-201 

See Also: 3.200. Device Manager Routines 
3.202. Device ParamBiockRec Data Structure 

3.209. Standard Unit Assignments 

Value Assignment 
0-11 System devices (see 3.207.) 
12-26 DAs in System file 
27-31 DAs in application files 
32-39 SCSI drivers 0 through 7 
40-47 RESERVED 

Source: Inside Macintosh, page IV-215 

See Also: 3.207. Device Unit Table 
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3.210. Chooser Device ID Flags 

Bit Numbers 
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 Description 
X 1 ""APoleTalk device 

X X RESERVED* 
X 1 "" can have multiple instances selected 

X 1 "" uses left button 
X 1 "" uses right button 

X 1 = no saved zone name 
X 1 = uses actual zone names 

X X X X X X X RESERVED* 
X 1 = accepts newSel message 

Bit Numbers 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Description 
X 1 "" accepts filllist message 

X 1 = accepts getSel message 
X 1 "" accepts select message 

X 1 "" accepts deselect message 
X 1 = accepts terminate messaae 

X X X X X X X X X X X RESERVED* 

Notes: * Should be cleared to zero (0). 

Source: Inside Macintosh, page IV-217 

See Also: Chooser information in Inside Macintosh, pages IV-216 to IV-222 

3.211. Device Positioning Modes 

Value Constant Comments 
0 fsAtMark Position at current mark 
1 fsFromStart Position offset to beginning of medium 
3 fsFromMark Position offset relative to current mark 

64 rdVerity * Read/write permission 

Notes: *Value added to other modes to verify reads. 

Source: Inside Macintosh, page 11-201 

See Also: 3.200. Device Manager Routines 
3.202. Device ParamBiockRec Data Structure 

3.212. Interrupt Priority Levels 

Level Interrupt 
0 NONE 
1 VIA (Synertek SY6522 Versatile lnt Adapter) 
2 SCC (Zilog Z8530 Serial Com Controller) 
3 VIA and SCC simultaneously_ 

4-7 Debugging Switch 

Source: Inside Macintosh, page 11-196 

See Also: 3.213. Processor Priority Levels 
3.214. Primary Interrupt Vector Table 
3.215. Level1 Secondary Interrupt Vector Table 
3.216. Level 2 Secondary Interrupt Vector Table 
3.217. Level 2 External/Status Interrupt Vector Table 
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3.213. Processor Priority Levels 

Level Interrupt 
0 All interrupts 
1 sec and debugging interrupts only 

2-6 Debugging interrupts only 
7 No interruQts 

Source: Inside Macintosh, page 11-196 

See Also: 3.212. Interrupt Priority Levels 
3.214. Primary Interrupt Vector Table 
3.215. Level 1 Secondary Interrupt Vector Table 
3.216. Level 2 Secondary Interrupt Vector Table 
3.217. Level 2 External/Status Interrupt Vector Table 

3.214. Primary Interrupt Vector Table 

Location Name Vector to 
$64 autolnt1 Level 1 interrupt handler 
$68 autolnt2 Level 2 interrupt handler 
$6C autolnt3 Level 3 interrupt handler 
$70 autolnt4 Level 4 interrupt handler 
$74 autolnt5 Level 5 interrupt handler 
$78 autolnt6 Level 6 interrupt handler 
$7C autolnt7 Level 7 interrupt handler 

Source: Inside Macintosh, page 11-197 

See Also: 3.212. Interrupt Priority Levels 
3.213. Processor Priority Levels 
3.215. Level 1 Secondary Interrupt Vector Table 
3.216. Level 2 Secondary Interrupt Vector Table 
3.217. Level 2 External/Status Interrupt Vector Table 

3.215. Level 1 Secondary Interrupt Vector Table 

Byte Interrupt Source of Interrupt 
0 One-second interrupt CA2 control line on VIA 
4 Vertical retrace interrupt CA 1 control line on VIA 
8 Shift-register interrupt Shift re_gister on VIA 
12 NOT USED 
16 NOT USED 
20 T2 Timer _(disk driver) Timer 2 on VIA 
24 T1 Timer (sound driver) Timer 1 on VIA 
28 NOT USED 

Source: Inside Macintosh, page 11-197 

See Also: 3.212. Interrupt Priority Levels 
3.213. Processor Priority Levels 
3.214. Primary Interrupt Vector Table 
3.216. Level 2 Secondary Interrupt Vector Table 
3.217. Level 2 External/Status Interrupt Vector Table 
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3.216. Level 2 Secondary Interrupt Vector Table 

Byte Interrupt 
0 Transmit buffer empty (channel B) 
4 External/status change (channel B) 
8 Receive character available (channel B) 
12 Special receive condition (channel B) 
16 Transmit buffer empty (channel A) 
20 External/status change (channel A) 
24 Receive character available (channel A) 
28 Special receive condition (channel A) 

Source: Inside Macintosh, page 11-198 

See Also: 3.212. Interrupt Priority Levels 
3.213. Processor Priority Levels 
3.214. Primary Interrupt Vector Table 

Priority 
5 
6 
4 

2 
3 
1 

3.215. Level1 Secondary Interrupt Vector Table 
3.217. Level 2 External/Status Interrupt Vector Table 

3.217. Level 2 External/Status Interrupt Vector Table 

Byte Interrupt 
0 Communications interrupt_(_ channel B) 
4 Mouse vertical interrupt 
8 Communications interrupt (channel Aj_ 
12 Mouse horizontal interrupt 

Source: Inside Macintosh, page 11-199 

See Also: 3.212. Interrupt Priority Levels 
3.213. Processor Priority Levels 
3.214. Primary Interrupt Vector Table 
3.215. Level 1 Secondary Interrupt Vector Table 
3.216. Level 2 Secondary Interrupt Vector Table 

Source of Interrupt 

Mouse vertical movement 

Mouse horizontal movement 



3.218. Graphics Devices Routines 

Name Descriotion Defined • Pascal Definition 
Disr:>QsGDevice Removes _gDevice v FUNCTION DispQ_sGDevice : GDHandle;_ 
GetDevicelist Returns handle to first device in list v FUNCTION GetDeviceUst : GDHandle; 
GetGDevice Returns handle to current gDevice v FUNCTION GetGDevice : GDHandle· 
GetMainDevice Returns handle of device ·with menu bar v FUNCTIN GetMainDevice : GDHandle· 
GetMaxDevice Returns handle to deepest intersecting device v FUNCTION GetMaxDevice (globaiRect:Rect)_: GDHandle· 
GetNextDevice Returns handle of next device in list v FUNCTION GetNextDevice (gdh:GDHandle) : GDHandle· 
lnitGDevice Sets gdRefNum to specified mode v PROCEDURE lnitGDevice (gdRefNum:INTEGER· mode:LONGINT; gdh:GDHandle); 
NewGDevice Returns handle to new aOevice structure v FUNCTION NewGDevice (refNum:INTEGER; mode:LONGINn : GDHandle; 
SetDeviceAttribute Sets device attributes v PROCEDURE SetDeviceAttribute (gdh:GDHandle· attribute:INTEGER; value:BOOLEAN): 
SetGDevice Sets current_g_Device v PROCEDURE SetGDevice (gdh:GDHandle); 
T estDeviceAttribute Returns setting for attribute v FUNCTION TestDeviceAttribute (curDevice:GDHandJe· attribute:JNTEGER): BOOLEAN; 

Notes: *Volume of Inside Macintosh where first definition of routine appeared {1-V). 

Source: 

See Also: 

Inside Macintosh, pages V-122 to V-125 

3. 156. Operating System Calls 
3.219. gDevice Data Structure 
3.220. Graphics Devices Attribute Types 
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3.219. gDevice Data Structure 

Size 
INTEGER 
INTEGER 
INTEGER 

ITabHandle 
INTEGER 

SProcHndl 
CProcHndl 
INTEGER 

PixMapHandle 
LONG INT 
GDHandle 

Rect 
LONG INT 
INTEGER 
INTEGER 
Handle 
Handle 

LONG INT 

Notes: 

Source: 

See Also: 

Name Comments 
~gdRefNum Driver reference number 
gdiD Search procedure's client ID 
gdType Device type * 
_g_diTable Inverse table 
:gdResPref Preferred resolution 
gdSearchProc Search procedure list 
'gdComQ_Proc Complement procedure list 
gdFiags gDevice flags (see 3.220.) 
lgdPMap Displayed image's pixel map 
gdRefCon Reference value 
lgdNextGD Next gDevice 
,gdRect Global bounds for device 
lgdMode Current mode for device 
:gdCCBytes RowBytes for expanded cursor 
lgdCCDepth Expanded cursor depth 
1gdCCXData Expanded cursor data 
lgdCCXMask Exanded cursor mask 
lad Reserved RESERVED 

* 0 =lookup table {CLUT), 1 =fixed table, 2 =direct values. 

Inside Macintosh, pages V-129 to V-130 

3.218. Graphics Devices Routines 
3.220 Graphics Devices Attribute Types 



3.220. Graphics Devices Attribute Types 

Bit Numbers 
15 14 13 12 11 10 9 8 7 6 5 4 
X 

X 
X 

X 
X 

X 
X X X X X X 

- - - - L__ 

Source: Inside Macintosh, pages V-124 to V-125 

See Also: 3.218. Graphics Devices Routines 
3.219. gDevice Data Structure 

3.221. Sound Driver Routines 

Name Descriotion 
StartSound Produces sound in synth buffer 
StopSound Stoos production of sound 

3 2 

X X 

Sound Done Returns TRUE if no sound made or pending 
GetSoundVol Returns current volume in units Q-7 
SetSgundYol_ .§ets ~1Jrrent volume, in units Q-7 

1 0 Used to determine Values 
Active device 1 "'device active, 0 =device inactive 
Device driver presence 1 = device has no driver 
Screen device presence 1 = device is a screen 
If device came from 'scm' 1 = device initialized from 'scrn' resource 
Main screen 1 = device is main screen 
If device came from RAM 1 = device initialized from RAM 

X NOT USED 
X Color 0 = mono, 1 = color 

----

Defined • Pascal Definition 
II PROCEDURE StartSound (svnthRec:Ptr· numBvtes:LONGINT· comoletionRtn:ProcPtr): 
II PROCEDURE StooSound; 
II FUNCTION SoundDone: BOOLEAN· 
II PROCEDURE GetSoundVol (VAR levei:INTEGER); 
II PROCEDURE SetSoundVol (levei:INTEGER); 

Notes: * Volume of Inside Macintosh where first definition of routine appeared (I-V). 

Source: 

See Also: 

Inside Macintosh, pages 11-231 to 11-233 

3.156. Operating System Calls 
3.222. Synthesizer Types 
3.223. SWSynthRec Data Structure 
3.224. Note Values 
3.225. Tone Data Structure 
3.226. FTSynthRec Data Structure 
3.227. FTSoundRec Data Structure 
3.228. FFSynthRec Data Structure 
3.240. to 3.244. Sound Manager tables 
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3.222. Sound Driver Synthesizer Types 

Value Constants Comments 
-1 swMode Square-wave synthesizer 
0 ffMode Free-form synthesizer 
1 ftMode Four-tone synthesizer 

Notes: Applies to Sound Driver only. 

Source: Inside Macintosh, page 11-225 

See Also: 3.221. Sound Driver Routines 
3.223. to 3.228. Synthesizer tables 
3.241. Sound Manager Synthesizer Types 

3.223. SWSynthRec Data Structure 

Size Name Comments 
INTEGER Mode Always swMode ( -1) 
Tones* Triplets Array of sounds 

Notes: *Array of Tone structures; see 3.225. 

Source: Inside Macintosh, page 11-225 

See Also: 3.221. Sound Driver Routines 
3.225. Tone Data Structure 

3.224. Note Values 

Just-Tempered Scale 

The Programmer's Apple Mac Sourcebook 

Rate (for Four-Tone Synth) Count (for Square-Wave Synth) 
Note Long Fixed Word INTEGER 

c $6128 0.37956 $5CBA 23738 
C sham_ $667C 0.40033 $57E8 22507 

Dflat $67A6 0.40488 $56EF 22255 
D $6D51 0.42702 $526D 21101 

E dbl flat $6E8F 0.43187 $5180 20864 
D sharp $71DF 0.44481 $4F21 20257 

E flat $749A 0.45547 $4D46 19782 
E $7976 0.47446 $4A2F 18991 
F $818F 0.50609 $458C 17804 

F sharp $88A5 0.53377 $41FO 16880 
Gflat $8A32 0.53983 $4133 16691 

G $91C1 0.56935 $3DD1 15825 
G sharp $97D4 0.59308 $3858 15192 

A flat $9879 0.60732 $39F4 14836 
A $A1F3 0.63261 $37A3 14243 

8 dbl flat $A3CA 0.63980 $3703 14083 
A sharp $AAOC 0.66425 $34FD 13565 

8 flat $AC8F 0.67479 $3429 13353 
(contmued) 
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Table 3.224. Continued 

Rate (for Four-Tone Synth) Count (for Square-Wave Synth) 
Note Long Fixed Word INTEGER 

8 $8631 0.71169 $3174 12660 
c $C257 0.75914 $2E50 11869 

C sharp $CCF8 0.80066 $28F6 11254 
0 flat $CF4C 0.80975 $2877 11127 

0 $0AA2 0.85403 $2936 10550 
E dbl flat $0010 0.86372 $28CO 10432 
0 sharp $E38E 0.88962 $2790 10128 ' 

E flat $E935 0.91096 $26A3 9891 
E $F2EO 0.94893 $2517 9495 
F $1031E 1.01218 $22C6 8902 

F sharp $1114A 1.06754 $20F8 8440 
Gflat $11465 1.07967 $2099 8345 

G $12382 1.13870 $1EE9 7913 
G sharp $12FA8 1.18616 $10AC 7596 

A flat $136F1 1.21461 $1CFA 7418 
A $143E6 1.26523 $1801 7121 

8 dbl flat $14794 1.27960 $1881 7041 
A sharp $15418 1.32849 $1A7E 6782 

8flat $1597E 1.34958 $1A14 6676 
8 $16C63 1.42339 $188A 6330 
c $184AE 1.51828 $172F 5935 

C sharp $199EF 1.60130 $15F8 5627 
0 flat $19E97 1.61949 $158C 5564 

0 $18543 1.70805 $1498 5275 
E dbl flat $18A38 1.72746 $1460 5216 
0 sharp $1C778 1.77922 $13C8 5064 

E flat $1026A 1.82193 $1351 4945 
E $1E509 1.89784 $128C 4748 
F $20630 2.02437 $1163 4451 

F sharp $22294 2.13507 $107C 4220 
Gflat $228C9 2.15932 $1040 4173 

G $24704 2.27740 $F74 3956 
G sharp $25F4F 2.37230 $E06 3798 

A flat $260E3 2.42924 $E70 3709 
A $287CC 2.53046 $0E9 3561 

8 dbl flat $28F28 2.55920 $0C1 3521 
A sharp $2A830 2.65698 $03F 3391 

8 flat $282FC 2.69916 $00A 3338 
8 $208C6 2.84677 $C50 3165 

MiddleC $30958 3.03654 $897 2967 
C sharp $3330E 3.20261 $AFO 2813 

Oflat $3302E 3.23898 $AOE 2782 
0 $36A87 3.41612 $A4E 2638 

E dbl flat $37476 3.45493 $A30 2608 
D sharp $38EF7 3.55846 $9E4 2532 

E flat $3A404 3.64386 $9A9 2473 
E $3C882 3.79568 $946 2374 
F $40C7A 4.04874 $881 2225 

F sharp $44528 4.27014 $83E 2110 
G flat $45193 4.31865 $826 2086 

G $48E09 4.55482 $78A 1978 
G sharp $48E9F 4.74461 $768 1899 

(contmued) 
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Table 3.224. Continued 

Rate (for Four-Tone Synth) Count (for Square-Wave Synth) 
Note Lon_Q Fixed Word INTEGER 
A flat $408C5 4.85847 $73F 1855 

A $50F98 5.06091 $6F4 1780 
8 dbl flat $51E4F 5.11839 $6EO 1760 
A sharp $55060 5.31396 $6AO 1696 

8flat $565F8 5.39832 $685 1669 
8 $58188 5.69353 $62F 1583 
c $61287 6.07310 $5CC 1484 

C sharp $66780 6.40523 $57F 1407 
Oflat $67A5C 6.47797 $56F 1391 

0 $60500 6.83223 $527 1319 
E dbl flat $6E8E8 6.90984 $518 1304 
0 sharp $710EE 7.11691 $4F2 1266 

E flat $749A8 7.28772 $404 1236 
E $79764 7,5g,137 $4A3 1187 
F $818F3 8.09746 $459 1113 

F sharp $88A51 8.54030 $41F 1055 
Gflat $8A326 8.63730 $413 1043 

G $91C12 9.10965 $300 989 
G sharp $97030 9.48921 $386 950 

A flat $98788 9.71696 $39F 927 
A $A1F30 10.12183 $37A 890 

8 dbl flat $A3C9F 10.23680 $370 880 
A sharP $AA08F 10.62791 $350 848 

8 flat $AC8EF 10.79662 $343 835 
8 $86316 11.38705 $317 791 
c $C2560 12.14619 $2E6 742 

C sharp $CCF79 12.81044 $28F 703 
Oflat $CF489 12.95595 $287 695 

0 $0AA18 13.66447 $293 659 
E dbl flat $00106 13.81967 $28C 652 
Dsha_m $E80C 14.23383 $279 633 

E flat $E9350 14.57544 $26A 618 
E $F2EC8 15.18274 $251 593 
F $1031E7 16.19493 $22C 556 

F sharp $1114A1 17.08058 $210 528 
G flat $11464C 17.27460 $20A 522 

G $123824 18.21930 $1EF 495 
G sharp $12FA78 18.97844 $108 475 

A flat $136F15 19.43391 $100 464 
A $143E61 20.24367 $180 445 

8 dbl flat $147930 20.47359 $188 440 
A sha_m_ $15417F 21.25584 $1A8 424 

B flat $15970E 21.59323 $1A1 417 
8 $16C620 22.77412 $18C 396 
c $184AOA 24.29239 $173 371 

C sharp $199EF2 25.62088 $160 352 
Oflat $19E971 25.91188 $15C 348 

D $185436 27.32895 $14A 330 
E dbl flat $18A3AC 27.63934 $146 326 
0 sharp $1C7788 28.46765 $130 317 

E flat $1026AO 29.15088 $135 309 
E $1 E5091 30.36549 $129 297 

(continued) 
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Table 3.224. Continued 

Rate (for Four-Tone Synth) Count (for Square-Wave Synth) 
Note Long Fixed Word INTEGER 

F $2063CE 32.38986 $116 278 
F sharp $222943 34.16118 $108 264 
Gflat $228C97 34.54918 $105 261 

G $247047 36.43858 $F7 247 
G sharp $25F4F5 37.95686 $ED 237 

A flat $26DE2A 38.86783 $E8 232 
A $287CC1 40.48732 $DF 223 

8 dbl flat $28F27A 40.94717 $DC 220 
A sharp $2A82FE 42.51169 $D4 212 

8flat $282F8D 43.18648 $D1 209 
8 $2D8C59 45.54823 $C6 198 

Equal-Tempered Scale 
Rate (for Four-Tone Synth) Count (for Square-Wave Synth) 

Note Long Fixed Word INTEGER 
c $604C 0.37616 $5D92 23954 

C sharp $6606 0.39853 $5851 22609 
D $6C17 0.42223 $535C 21340 

D sharp $7284 0.44733 $4EAF 20143 
E $7953 0.47392 $4A44 19012 
F $808A 0.50211 $4619 17945 

F sharp $882F 0.53197 $422A 16938 
G $9048 0.56360 $3E73 15987 

G sharp $98DC 0.59711 $3AF2 15090 
A $A1F3 0.63261 $37A3 14243 

A sharp $A894 0.67023 $3484 13444 
8 $85C8 0.71008 $3191 12689 
c $C097 0.75230 $2EC9 11977 

C sharp $CC08 0.79704 $2C29 11305 
D $D82D 0.84444 $29AE 10670 

D sharp $E508 0.89465 $2757 10071 
E $F2A6 0.94785 $2522 9506 
F $10114 1.00421 $230C 8972 

Fsharp $11 05D 1.06392 $2115 8469 
G $12090 1.12720 $1F3A 7994 

G sharp $13188 1.19421 $1D79 7545 
A $143E6 1.26523 $18D1 7121 

A sharp $15729 1.34047 $1A42 6722 
8 $16890 1.42017 $18C8 6344 
c $1812F 1.50462 $1764 5988 

C sharp $19816 1.59409 $1614 5652 
D $1805A 1.68887 $14D7 5335 

D sharp $1CA10 1.78931 $13AC 5036 
E $1E54D 1.89571 $1291 4753 
F $20228 2.00842 $1186 4486 

F sharp $22088 2.12785 $108A 4234 
G $2411F 2.25438 $F9D 3997 

G sharp $26370 2.38843 $EBC 3772 
A $287CC 2.53046 $DE9 3561 

A sharp $2AE51 2.68092 $021 3361 
8 $20721 2.84035 $C64 3172 

Middle C $3025D 3.00923 $882 2994 
(continued) 
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Table 3.224. Continued 

Rate (for Four- Tone Synth) Count (for 8_q_uare- Wave Synthl 
Note Long Fixed Word INTEGER 

C sharp $3302C 3.18817 $BOA 2826 
D $36085 3.37776 $A6C 2668 

D sharp $29420 3.57861 $9D6 2518 
E $3CA99 3.79140 $949 2377 
F $40450 4.01685 $8C3 2243 

F sharp $44176 4.25571 $845 2117 
G $4823E 4.50876 $7CE 1998 

Gsharp $4C6E1 4.77687 $75E 1886 
A $50F98 5.06091 $6F4 1780 

A sharp $55CA2 5.36185 $690 1680 
B $5AE41 5.68068 $632 1586 
c $60488 6.01848 $5D9 1497 

C sharp $66059 6.37636 $585 1413 
D $6C169 6.75551 $536 1334 

D shan> $7283F 7.15721 $4EB 1259 
E $79533 7.58281 $4A4 1188 
F $808A1 8.03371 $462 1122 

F sharp $882EC 8.51141 $423 1059 
G $9047D 9.01753 $3E7 999 

Gsharp $98DC2 9.55374 $3AF 943 
A $A1F30 10.12183 $37A 890 

A sharp $AB945 10.72371 $348 840 
B $85C83 11.36137 $319 793 
c $C0976 12.03696 $2ED 749 

C sharp $CCOB1 12.75270 $2C3 707 
D $D82D2 13.51102 $298 667 

D sharp $E507E 14.31442 $275 629 
E $F2A65 15.16560 $252 594 
F $101141 16.06740 $231 561 

F sharp $11 05D8 17.02283 $211 529 
G $1208F9 18.03505 $1F4 500 

G sharp $131883 19.10747 $1D8 472 
A $143E61 20.24367 $1BD 445 

A sharp $15728A 21.44742 $1A4 420 
B $168906 22.72275 $18D 397 
c $1812EB 24.07390 $176 374 

C sharp $198163 25.50542 $161 535 
D $1805A5 27.02205 $14D 333 

D sharp $1CAOFD 28.62886 $138 315 
E $1 E54CB 30.33122 $129 297 
F $202283 32.13481 $118 280 

F sharp $220BAF 34.04564 $109 265 
G $2411F2 36.07010 $FA 250 

G sharp $263706 38.21494 $EC 236 
A $287CC1 40.48732 $DF 223 

A sharp $2AE513 42.89482 $D2 210 
8 $2D7208 45.44548 $C6 198 

Source: Inside Macintosh, pages 11-237 to 11-241 

See Also: 3.223. SWSynthRec Data Structure 
3.226. FTSynthRec Data Structure 
3.227. FTSoundRec Data Structure 
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3.225. Tone Data Structure 

Size Name Comments 
INTEGER count Frequency of tone 
INTEGER amplitude Amplitude (0-255) 
INTEGER duration Duration, in ticks 

Source: Inside Macintosh, page 11-225 

See Also: 3.221. Sound Driver Routines 
3.223. SWSynthRec Data Structure 

3.226. FTSynthRec Data Structure 

Size 
INTEGER 

FTSndRecPtr 

Source: 

See Also: 

Name Comments 
mode Always 1 
sndRec See 3.227. 

Inside Macintosh, page 11-227 

3.221. Sound Driver Routines 
3.227. FTSoundRec Data Structure 

3.227. FTSoundRec Data Structure 

Size 
INTEGER 

Fixed 
LONG INT 

Fixed 
LONG INT 

Fixed 
LONG INT 

Fixed 
LONG INT 
WavePtr 
WavePtr 
WavePtr 
WavePtr 

Source: 

See Also: 

Name Comments 
duration Lenath of sound, in ticks 
sound1 Rate Cycle rate 
sound1Phase Byte offset 
sound2Rate Cycle rate 
sound2Phase Byte offset 
sound3Rate Cycle rate 
sound3Phase Byte offset 
sound4Rate Cycle rate 
sound4Phase Byte offset 
sound1Wave Waveform for sound 1 
sound2Wave Waveform for sound 2 
sound3Wave Waveform for sound 3 
sound4Wave Waveform for sound 4 

Inside Macintosh, page 11-227 

3.221 . Sound Driver Routines 
3.226. FTSynthRec Data Structure 

313 
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3.228. FFSynthRec Data Structure 

Size Name Comments 
INTEGER mode Always 0 

Fixed count Samplino factor 
Free Wave wave Bytes Description of waveform 

Source: Inside Macintosh, page 11-228 

See Also: 3.221. Sound Driver Routines 

3.229. Disk Driver Routines 

Name 
Disk Eject 
SetTag_Buffer 
DriveStatus 

Notes: 

Source: 

See Also: 

Description Defined .. Pascal Definition 
Eiects disk from drive II FUNCTION DiskEiect (drvNum:INTEGER) : OSErr· 
Changes info in file tags II FUNCTION SetTagBuffer (buffPtr:Ptr) : OSErr; 
Returns DrvSts record II FUNCTION DriveStatus (drvNum:INTEGER; VAR status:DrvSts) : OSErr~ 

* Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Inside Macintosh, pages 11-214 to 11-215 

3.156. Operating System Calls 
3.230. Driver Positioning Modes 
3.231. DrvSts Data Structure 
3.232. Disk Driver Result Codes 
3.233. Advanced Control Calls 

3.230. Driver Positioning Modes 

Value Constant Comments 
0 fsAtMark At current sector 
1 fsFromStart Offset from first sector 
3 fsFromMark Offset from current sector 

Source: Inside Macintosh, page 11-212 

See Also: 3.229. Disk Driver Routines 
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3.231. DrvSts Data Structure 

Size Name Values/Comments 
INTEGER track Current track 

Signed byte write Prot If bit 7 :::: 1 , volume is locked 
Signed byte disklnPiace 0 = no disk in drive; 1, 2 = disk in drive; -4, -1 = disk ejected in last 1.5 sees 
Sioned byte installed 1; 0 =drive might be installed; -1 =drive not installed 
Signed byte sides If bit 7 = 0, drive is single-sided 
QEiemPtr qLink Pointer to next queue entry 
INTEGER ~Type RESERVED 
INTEGER dQDrive Drive number 
INTEGER dQRefNum Reference number for driver 
INTEGER dQFSID File sy_stem identifier 

Sioned byte twoSideFmt If -1 , disk is double-sided 
Signed byte needsFiush RESERVED 

INTEGER diskErrs Count of errors 

Source: Inside Macintosh, page 11-215 

See Also: 3.229. Disk Driver Routines 

3.232. Disk Driver Result Codes 

Value Constant Comments 
0 no Err No error 

-44 wPrErr Volume write-protected in hardware 
-50 lparamErr Unknown positioning mode 
-56 nsDrvErr No such drive 
-64 noDriveErr No such disk connected 
-64 lastDskErr Last low-level disk error 
-65 offlinErr Drive does not have disk in it 
-66 noNybErr Disk may be blank-no data found 
-67 noAdrMkErr Couldn't find address mark 
-68 dataVerErr Failed to verity read 
-69 badCksmErr Encountered bad checksum 
-70 badBtSipErr Encountered bad address mark 
-71 noDtaMkErr Couldn't find data mark 
-72 badDCksum Encountered bad data mark checksum 
-73 badDBtSip Encountered bad data mark 
-74 wrUnderrun Write underrun error 
-75 cantSteQ_Err Couldn't step drive 
-76 tkOBadErr Couldn't find track 0 
-77 initiWMErr Couldn't initialize disk controller 
-78 twoS ide Err Attempted to read second side of sinole-sided disk 
-79 spdAdlErr Speed couldn't be adjusted correctly 
-80 seek Err Drive seek error 
-81 sectNFErr Couldn't find sector 
-84 firstDskErr First low-level disk error 

Source: Inside Macintosh, pages 11-217 to 11-218 

See Also: 3.229. Disk Driver Routines 
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3.233. Advanced Control Calls 

esC ode Description csParam 
5 Verifies disk in the drive is formatted None 
6 Formats disk in drive INTEGER) 1 for singled-side, otherwise 0 
9 Enable/disable track cache INTEGER) nonzero to enable, 0 to disable 

21 Returns icon data structure for drive Ptr to Long) 
22 Returns pointer to icon and mask for drive Ptr to Long) 
23 Returns drive information Long)* 

Notes: * One of following values in LO byte: 
0 = no such drive 
1 =unspecified drive 
2 = 400K 
3 =BOOK 
4-6 = RESERVED 
7=HD20 

HO byte bit flags: 
Bit 8: 1 =external drive, 0 =internal 
Bit 9: 1 = SCSI drive, 0 = IWM drive 
Bit 10: 1 =fixed drive, 0 =removable media drive 
Bit 11: 1 =secondary drive, 0 =primary drive 

Source: Inside Macintosh, pages IV-223 to IV-224, V-470 to V-471 

See Also: 3.229. Disk Driver Routines 

3.234. SCSI Manager Routines 

Name Description Defined· Pascal Definition 
SCSICmd Sends SCSI command IV FUNCTION SCSICmd (buffer:Ptr; count:INTEGER) : OSErr; 
SCSIComolete Sets ticks for current command to complete IV FUNCTION SCSIComruete_tVAR stat messa_ge:INTEGER; wait:LONGIND: OSErr; 
SCSIGet Arbitrates for use of SCSI bus IV FUNCTION SCSIGet : OSErr; 
SCSIMsgln Gets messaqe from SCSI device v FUNCTION SCSIMsoln CVAR messaoe:INTEGER): OSErr; 
SCSIMsgOut Sends messaoe to SCSI device v FUNCTION SCSIMsgOut (message:INTEGER) : OSErr· 
SCSIRBiind Reads from target to initiator without poll or wait IV FUNCTION SCSIRBiing (tibPtr:Ptr) : OSErr: 
SCSI Read Reads from target to initiator IV FUNCTION SCSI Read (tibPtr:Ptr) : OSErr; 
SCSI Reset Resets SCSI bus IV FUNCTION SCSI Reset : OSErr; 
SCSISeiAtn Selects SCSI device with attention line set v FUNCTION SCSISe!Atn jtarg_etiD:INTEGER}_: OS Err; 
SCSI Select Selects SCSI device (ID) IV FUNCTION SCSISelect lt~Mn_etiD:INTEGER)_: OS Err· 
SCSI Stat Returns SCSI control and status bits IV FUNCTION SCSIStat :INTEGER· 
SCSIWBiind Writes data from initiator to t~et without poll IV FUNCTION SCSIWBiind(tibPtr:Ptr_l: OSErr: 
SCSIWrite Writes data from initiator to target IV FUNCTION SCSIWrite jtibPtr:Ptr) : OS Err· 

Notes: • Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: 

See Also: 

Inside Macintosh, pages IV-289 to IV-291, V-575 

3.156. Operating System Calls 
3.235. SCSI Operations 
3.236. SCSI Control and Status Bits 
3.237. SCSI Driver Descriptor Map 
3.238. SCSI Device Partition Map 
3.239. SCSI Result Codes 
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3.235. SCSI Operations 

Value Constant 
0 scsi Reset 
1 scsi Get 
2 scsi Select 
3 scsiCmd 
4 scsiComplete 
5 scsi Read 
6 scsi Write 
7 NOT USED 
8 scsiRBiind 
9 scsiWBiind 
10 scsi Stat 
11 scsiSeiAtn 
12 scsiMsaln 
13 scsiMsaOut 

Notes: These values are used to select routines from 
assembly language; see source. 

Source: Inside Macintosh, pages IV-289, V-575 

See Also: 3.234. SCSI Manager Routines 

3.236. SCSI Control and Status Bits 

Bit Numbers 
15 14 13 12 11 10 9 8 7 6 5 4 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 

Source: Inside Macintosh, page 11-291 

See Also: 3.234. SCSI Manager Routines 
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3 2 1 0 Descriotion 
End DMA 
DMA Reauest 
Paritv Error 
Interrupt Request 
Phase Mat 
Busy Error 
Attention 
Acknowledge 
Reset 
Busy 
Reauest 
Message 

X C/0 
X 1/0 

X Select 
X DBP 
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3.237. SCSI Driver Descriptor Map 

Size Name Values/Comments 
Word sbSig Signature: always $4552 
Word sbBikSize Device block size, in bytes 

Long word sbBikCount Size of device, in blocks 
Word sbDevType Type of device 
Word sbDeviD ID of device 

Long word sbData NOT USED 
Word sbDrvrCount Number of driver descriptors One of these for each driver: 
Varies dd Driver descriptor table ---> Long word ddBiock 

Word ddSize 
Word ddType 

Source: Inside Macintosh, pages 11-292 to 11-293 

See Also: 3.234. SCSI Manager Routines 

3.238. SCSI Device Partition Map 

Size Name Comments 
Word IPdSig Signature: always $5453 
Varies IPd Partition data table 

Source: Inside Macintosh, pages 11-292 to 11-293 

See Also: 3.234. SCSI Manager Routines 

3.239. SCSI Result Codes 

Value Constant Mean ina 
4 scBadParmsErr Unrecognized instruction in block 
2 scCommErr SCSI protocol breakdown 
6 scCompareErr Data comparison error 
5 scPhaseErr Target/initiator don't agree on information to transfer 
3 scArbNBErr Bus busy, arbitration failed on SCSI Get 
9 scBusTOErr Bus timeout before data ready on blind read/write 
10 scCompiPhaseErr Bus not in Status phase, SCSIComplete failed 
7 scMgrBusyErr Manager busy_ when SCSIGet called 
8 scSequenceErr Operation out of seQuence 

Source: Inside Macintosh, pages IV-294 , V-583 

See Also: 3.234. SCSI Manager Routines 



3.240. Sound Manager Routines 

Name Descriotion Defined • Pascal Definition 
SndPiay Plays 'snd ' resource v FUNCTION SndPiay (chan:SndChanneiPtr· sndHdi:Handle; asvnc:BOOLEAN) : OSErr: 
SndNewChannel I Ooens new channel for olav v FUNCTION SndNewChannel (VAR chan:SndChanneiPtr; synth:INTEGER; init:LONGINT; userRoutine:ProcPtrl: OSErr; 
SndAddModifier Adds modifier to open channel v FUNCTION SndAddModifier (chan:SndChanneiPtr; modifier:ProcPtr· id:INTEGER· init:LONGINTI : OSErr; 
SndDoCommand Aooends command to end of channel v FUNCTION SndDoCommand (chan:SndChanneiPtr; cmd:SndCommand; noWait:BOOLEAN) : OSErr; 
SndDolmmediate Passes command directly to modifiers/synthesizers v FUNCTION SndDolmmediate (chan:SndChanneiPtr; cmd:SndCommand) : OSErr; 
SndControl Sends command directly to modifiers/synthesizers v FUNCTION SndControl (id:INTEGER· VAR cmd:SndCommand) : OSErr· 
SndDispgseChannel Closes sound channel v FUNCTION SndDispeseChannel (chan:SndChanneiPtr; QUitNow:BOOLEAN) : OSErr· 

Notes: • These commands replace old sound driver routines. 
•• Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: 

See Also: 

Inside Macintosh, pages V-477 to V-479 

3.156. Operating System Calls 
3.221. Sound Driver Routines 
3.241. Synthesizer Types 
3.242. SndChannel Data Structure 
3.243. ModifierStub Data Structure 
3.244. Sound Manager Commands 
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3.241. Sound Manager Synthesizer Types 

Value Constant 
1 noteSynth 
3 wave TableSynth 
5 sampledSynth 
7 MIDISynthln 
9 MIDISynthOut 

Notes: Applies to Sound Manager only. 

Source: Inside Macintosh, page V-478 

See Also: 3.221. Sound Driver Routines 
3.222. Sound Driver Synthesizer Types 
3.240. Sound Manager Routines 
3.242. SndChannel Data Structure 

3.242. SndChannel Data Structure 

Size 
Ptr 
Ptr 

ProcPtr 
LONG INT 

Time 
SndCommand 

INTEGER 
INTEGER 
INTEGER 
INTEGER 

Varies 

Source: 

See Also: 

Name Comments 
nextChan Pointer to next channel 
firstMod Pointer to first modifier 
callBack Pointer to call back procs 
userlnfo User-defined 
wait USED INTERNALLY 
cmdlnProo USED INTERNALLY 
flags USED INTERNALLY 
lglength Queue length, in commands 
IQHead USED INTERNALLY 
QTail USED INTERNALLY 
!queue Array of SndCommand 

Inside Macintosh, page V-481 

3.240. Sound Manager Routines 
3.243. ModifierStub Data Structure 
3.244. Sound Manager Commands 

3.243. ModifierStub Data Structure 

Size 
Ptr 

ProcPtr 
LONG INT 

Time 
Time 

Signed byte 
Signed byte 

Source: 

See Also: 

Name Comments 
nextStub Pointer to next modifier 
code Pointer to modifier's code 
user Info User-defined 
count USED INTERNALLY 
every USED INTERNALLY 
flags USED INTERNALLY 
hState USED INTERNALLY 

Inside Macintosh, page V-482 

3.240. Sound Manager Routines 
3.242. SndChannel Data Structure 
3.244. Sound Manager Commands 

The Program·mer's Apple Mac Sourcebook 
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3.244. Sound Manager Commands 

SndCommand Data Structure 
Size Name Comments 

INTEGER cmd Command*,.,. 
INTEGER param1 First parameter if any 
LONGINT param2 SecondQarameter, if anv 

Notes: •* Sound commands are as follows· 
Value Constant Param1 Param2 

0 nuiiCmd NOTUSED 0 NOTUSED(O) 
1 initCmd NOTUSED 0 lnit parameter (see source,Q_age V-486)_ 
2 freeCmd NOTUSED 0 NOTUSED 0 
3 !auietCmd NOTUSED 0 NOTUSED 0 
4 flushCmd NOTUSED 0 NOTUSED 0 
10 waitCmd Duration, in ticks NOTUSED 0 
11 lpauseCmd NOT USED (0) NOTUSED 0 
12 resumeCmd NOTUSED(O) NOTUSED 0 
13 caiiBackCmd User-defined User-defined 
14 syncCmd Count Identifier 
15 emptyCmd NOTUSED(O) NOTUSED(O) 
20 tickleCmd NOTUSED(O) NOT USED (0) 
21 requestNextCmd Count NOT USED (0) 
22 howOftenCmd Period, in half milliseconds Pointer to ModifierStub 
23 wakeUpCmd Period, in milliseconds Pointer to ModifierStub 
24 availableCmd Status I nit parameter (see source page V-486) 
40 noteCmd Duration, in half milliseconds LO byte "' 0-127 for equal-tempered notes 

MO bytes = frequency, LO byte = fraction 
HO byte = NOT USED 

41 restCmd Duration in milliseconds NOT USED 0) 
42 freqCmd NOTUSED(O) Frequency ( see noteCmd, above) 
43 ampCmd AmQiitude NOT USED 0) 
44 timbreCmd Timbre (0 = sine 255 = square) NOT USED 0) 
60 waveTableCmd Length Pointer to table 
61 lohaseCmd Undocumented Undocumented 
80 soundCmd NOTUSED 0 Pointer to sound 
81 bufferCmd NOTUSED(O) Pointer to buffer 
82 rateCmd NOTUSED 0 Rate 
100 midiDataCmd Undocumented Undocumented 

•** HO bit set indicates param2 is a pointer to additional data. 

Source: Inside Macintosh, pages V-482 to V-483, V-486 to V-490 

See Also: 3.240. Sound Manager Routines 
3.242. SndChannel Data Structure 
3.243. ModifierStub Data Structure 

3.245. Serial Driver Routines 

Name Descriotion Defined· 
RAMS DC lose Closes RAM driver 
RAMSDOpen Closes ROM driver opens RAM driver 
SerCirBrk Clears break mode 
SerGetBuf Counts bytes in buffer 
SerHShake Sets handshake/control information 
SerReset Resets/reinitializes driver 
SerSetBrk Sets break mode 
SerSetBuf Sets up new input buffer 
SerStatus Returns status record 

Pascal Definition 
PROCEDURE RAMSDCiose (whichPort:SPortSel); 
FUNCTION RAMSDOpen CwhichPort:SPortSel) : OSErr; 
FUNCTION SerCirBrk CrefNum:INTEGERl : OSErr; 
FUNCTION SerGetBuf CrefNum:INTEGER· VAR count:LONGINTl: OSErr; 
FUNCTION SerHShake CrefNum:INTEGER: flags:SerShk) : OSErr-
FUNCTION SerReset (refNum:INTEGER· serConfia:INTEGERl : OSErr· 
FUNCTION SerSetBrk (refNum:INTEGER) : OSErr; 
FUNCTION SerSetBuf (refNum:INTEGER· serBPtr:Ptr· serBLen:INTEGER) : OSErr; 
FUNCTION SerStatus CrefNum:INTEGER; VAR serSta:SerStaRec): OSErr; 

Notes: • Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: Inside Macintosh, pages 11·249 to 11·254 

See Also: 3.156. Operating System Calls 
3.246. Serial Driver Reference Numbers 
3.247. Driver Reset Word 
3.248. SerShk Data Structure 
3.249. SerStaRec Data Structure 
3.250. Advanced Control Calls 
3.251. Serial Driver Result Codes 

321 
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3.246. Serial Driver Reference Numbers 

Number Constant Driver 
-6 .A In Modem port input 
-7 .A Out Modem port output 
-8 .Bin Printer port input 
-9 .BOut Printer port output 

Source: Inside Macintosh, page 11-248 

See Also: 3.245. Serial Driver Routines 

3.247. Driver Reset Word 

Bit Numbers 
15 14 13 
X X 

X 

Notes: 

Source: 

See Also: 

12 11 10 9 8 7 6 5 4 3 2 1 0 Use 
Stop bits* 

X Parity** 
X X Data bits *** 

X X X X X X X X X X Baud rate **** 

•* 01 = 1 stop bit (stop1 0), 10 = 1.5 stop bits (stop15), 11 = 2 stop bits (stop20). 
•** 00 =no parity (noParity), 01 =odd parity (oddParity), 10 =no parity (noParity), 
11 =even parity (evenParity). 
•*** 00 = 5 data bits (data5), 01 = 7 data bits (data?), 10 = 6 data bits (data6), 
11 = 8 data bits (data8). 
•**** Baud rates are determined as follows: 

Value Baud Rate Constant 
380 300 baud300 
189 600 baud600 
94 1200 baud1200 
62 1800 baud1800 
46 2400 baud2400 
30 3600 baud3600 
22 4800 baud4800 
14 7200 baud7200 
10 9600 baud9600 
4 19200 baud19200 
0 57600 baud57600 

Inside Macintosh, pages 11-250 to 11-251 

3.245. Serial Driver Routines 
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3.248. SerShk Data Structure 

Size Name Comments 
Byte fXOn XOn/XOff output flag 
Byte fCTS Hardware CTS flao 

CHAR xOn XOn character 
CHAR xOff XOff character 
Byte errs Errors cause abort 
Byte evts Status changes cause events 
Byte flnX XOn/XOff input flao 
Byte null NOT USED 

Source: Inside Macintosh, page 11-252 

See Also: 3.245. Serial Driver Routines 

3.249. SerStaRec Data Structure 

Size Name Comments 
Byte cum Errs Number of cumulative errors 
Byte xOffSent XOff sent as input flow control 
Byte rdPend Read-pending flao 
Byte wrPend Write-pendino flag 
Byte ctsHold CTS flow control hold flag 
Byte xOffHold X Off flow control hold flag 

Source: Inside Macintosh, page 11-253 

See Also: 3.245. Serial Driver Routines 

3.250. Advanced Control Calls 

csCode Description csParam 
13 Sets baud rate baud Rate (actual inteoer value) 
14 Adds DTR handshake to SerHShake serShk structure starts at csParam 
16 Sets miscellaneous control options Option* 
17 Asserts DTR 
18 Negates DTR 
19 Incoming parity errors replaced with char Replacement CHAR 
20 Extended call 19 Replacement CHAR followed by alternate CHAR 
21 Sets XOff unconditionally 
22 Clears X Off unconditionally 
23 Sends XOn character if last in was XOff 
24 Sends XOn char unconditionally 
25 Sends XOff if last in was XOn 
26 Sends XOff unconditionally 
27 Resets SCC channel 

Notes: *Bits Q-6 should be 0; bit ?leaves DTR unchanged if set. 

Source: Inside Macintosh, pages 11-254 to 11-255, IV-226 

See Also: 3.245. Serial Driver Routines 
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3.251. Serial Driver Result Codes 

Value Constant Comments 
0 no Err No error 

-23 open Err Attempt to open RAM driver failed 
-97 portlnUse Port already in use, Open failed 
-98 portNotCf Port not configured correctly, Open failed 
-108 memFuiiErr Heap zone full 

Source: Inside Macintosh, pages 11-256, IV-228 

See Also: 3.245. Serial Driver Routines 

3.252. System Error Handler Routine 

Notes: 

Source: 

See Also: 

* Volume of Inside Macintosh where first definition of routine appeared (I-V). 

Inside Macintosh, pages 11-362 to 11-363 

3.156. Operating System Calls 
3.253. System Errors 
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3.253. System Errors 

Value Constant * Description 
1 dsBusError Bus error 
2 dsAdd ressErr Address error 
3 dsllllnstErr Illegal instruction 
4 dsZeroDivErr Zero divide attempt 
5 dsChkErr Check exception _g_enerated 
6 dsOvflowErr Tra_g_V exception generated 
7 dsPrivErr Privilege violation 
8 dsTraceErr Trace exception 
9 dslineAErr Line 1010 exceQ_tion generated 
10 dsLineFErr Line 1111 exception generated 
11 dsMiscErr Miscellaneous exception generated 
12 dsCoreErr Unimplemented core routine 
13 dslrQErr Spurious interrupt generated 
14 dsiOCoreErr 1/0 system error 
15 dsLoadErr Segment Loader error 
16 dsFPErr Floating-point error 
17 dsNoPackErr Package 0 couldn't be loaded 
18 dsNoPk1 Package 1 couldn't be loaded 
19 dsNoPk2 Package 2 couldn't be loaded 
20 dsNoPk3 Package 3 couldn't be loaded 
21 dsNoPk4 Package 4 couldn't be loaded 
22 dsNoPk5 Package 5 couldn't be loaded 
23 dsNoPk6 Package 6 couldn't be loaded 
24 dsNoPk7 Package 7 couldn't be loaded 
25 dsMemFuiiErr ReQuested block can't be allocated 
26 dsBadLaunch Se_g_ment Loader error 
27 dsFSErr File map destroyed 
28 dsStkNHeap Stack overflow 
30 dsReinsert "Please insert the disk" mess(!ge 
31 dsNotThe1 Incorrect disk inserted 
33 negZcbF ree Err ZcbFree is negative 
84 menuPrgErr Menu Manager error 

32767 dsSysErr General system error 

Notes: *Assembly-language constants. 

Source: Inside Macintosh, pages 11-364 to 11-366, IV-231, V-572 

See Also: 3.252. System Error Handler Routine 



3.254 Operating System Utility Routines 

Name 
Date2Secs 
Delay 
Dequeue 
En_gueue 
Environs 
E_g~IString 
GetDateTime 
GetMMUMode 
GetSysPPtr 
GetTime 
GetTrapAddress 
HandAndHand 
HandToHand 
lnitUtil 
NGetTrapAddress 
N SetT r<!P._Address 
PtrAndHand 
PtrToHand 
PtrToXHand 
ReadDateTime 
Rei String 
Restart 
RestoreAS 
Secs2Date 
SetDateTime 
SetTime 
SetTrapAddress 
SetUpAS 
StripAddress 
SwC!P._MMUMode 
SysBeep 
UprString 
WriteParam 

Notes: 

Source: 

See Also: 

Description Defined* Pascal Definition 
Converts date/time into seconds since 1/1/04 II PROCEDURE Date2Secs (date:DateTimeRec; VAR secs:LONGINn: 
Causes system to wait for ticks II PROCEDURE Delay j_numTicks:LONGINT; VAR finaiTicks:LONGINn: 
Removes entry from queue II FUNCTION DeQliE!u_e (qEntry:OEiem~;jtleOueue:QHdrPtr) : OSErr; 
Appends entry to queue II PROCEDURE Enqueue (QEntry:QEiemPtr; theOueue:OHdrPtr): 
Returns current ROM version number II PROCEDURE Environs (VAR rom,mct~hine:INTEGER); 
Returns TRUE if strings are equal II FUNCTION EquaiStrina (aStr,bStr:Str255; caseSens,diacSens:BOOLEAN): BOOLEAN; 
Returns seconds from low memory II PROCEDURE GetDateTime (VAR ~~~NGINn: 
Returns address translation mode in use v FUNCTION GetMMUMode CVAR mode:INTEGER): 
Returns pointer to low memory copy of parameter RAM II FUNCTION GetSvsPPtr : ~sPPtr; 
Returns date/time from seconds II PROCEDURE GetTime (VAR date:DateTimeRec); 
Returns address of trap routine II FUNCTION GetTrapAddress (trapNum:INTEGER) : LQN_(3l_NI; 
Concatenates aHndl information to bHndl II FUNCTION HandAndHand (aHndl.bHndi:Handle) : OSErr· 
Returns handle to copy of handle II FUNCTION HandToHandiVAR theHandi:Handle): OSErr· 
Copies parameter RAM into low memory II FUNCTION lnitUtil : OSErr; 
GetTrapAddress with operating system or ToolBox choice IV FUNCTION NGetTrapAddress (trapNum:INT_g_(2J;R; tTy~:TrapType) : LONGINT; 
SetTrapAddress with OPID"ating__IDI_stem or ToolBox choice IV PROCEDURE NSetTrapAddress (trapAddr:LONGINT; trapNum:INTEGER; tType:TrapType); 
Concatenates bytes at Ptr to Handle II FUNCTION PtrAndHand (pntr:Ptr; hndi:Handle; size:LONGINTI : OSErr-
Returns handle to copy of byte~_ru_pointer II FUNCTION PtrToHand (srcPtr:Ptr; VAR dstHndi:Handle; size:LONGINn: OSErr; 
Makes existing handle a handle to copy of bytes II FUNCTION PtrToXHand (srcPtr:Ptr; dstHndi:Handl~; size:LONGINT): OSErr· 
Copies date/time from clock to ITiemory II FUNCTION ReadDateTime (VAR secs:LONGINn: OSErr· 
Returns <, :::;::, or > for string ( -1 ,0,1) IV FUNCTION ReiStrinaj_aStr,bStr:Str2SS; caseSens,diacSens:BOOLEAN): INTEGER· 
Restarts the ~stem PROCEDURE Restart· 
Restores value of AS register (from SetUpAS) PROCEDURE RestoreA5_;_ 
Converts seconds into date/time PROCEDURE Secs2Date (secs:LONGINT; VAR date:DateTimeRec); 
Writes seconds to clock chip FUNCTION SetDateTime (secs:LONGINTI : OSErr; 
Converts date/time into seconds, writes to clock PROCEDURE SetTime (date:DateTimeRec); 
Installs new trap in dispatch table PROCEDURE SetTrapAddress (trapAddr:LONGINT; trapNum:INTEGER); 
Saves current value of AS r~ster PROCEDURE SetUpA5· 
Returns 24-bit address if in 24-bit mode FUNCTION StripAddress (theAddress:LONGINTI : LONGINT· 
Sets address translation mode v PROCEDURE SwapMMUMode (VAR mode:Byte); 
Causes system to beep for ticks II PROCEDURE SysBeep (duration:INTEGER); 
Converts lowercase characters in string to uppercase II PROCEDURE l.JprString (VAR theString:Str2SS; diacSens:BOOLEAN); 
Writes low memory copy of parameter RAM to clock chip II FUNCTION WriteParam : OSErr· 

• Volume of Inside Macintosh where first definition of routine appeared (I-V). 

Inside Macintosh, pages 11-374 to 11-386, IV-234 to IV-236, V-592 to V-593 

3.156. Operating System Calls 
3.255. Queue Types 
3.256. DateTimeRec Data Structure 
3.257. Operating System Result Codes 
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3.255. Queue Types 

Size Name Comments 
INTEGER QFiags Queue flags 

QEiemPtr * QHead First Queue entry 
QEiemPtr * QTail Last Queue entry 

Notes: * QEI d d' h em structure vanes epen 1ng on t e Queue type: 
Queue Type Queue Structure See Also 

vType VBLTask 3.300. VBL Task Data Structure 
ioQType ParamBiockRec 3.191 . ParamBiockRec Data Structure 
drvQType DrvQE1 3.199. DrvQE1 Data Structure 
evType EvQE1 3.174. EvQE1 Data Structure 
fsQType VCB 3.197. VCB Data Structure 

Source: Inside Macintosh, pages 11-372 to 11-373 

See Also: 3.254. Operating System Utility Routines 

3 .. 256. DateTimeRec Data Structure 

Size Name Comments 
INTEGER I year 1904 to 2040 
INTEGER month 1 to 12 (January to December) 
INTEGER day 1 to 31 
INTEGER hour 0 to 23 (midnight to 11 Q.m.) 
INTEGER minute 0 to 59 
INTEGER second 0 to 59 
INTEGER dayOfWeek 1 to 7 (Sunday to Saturday) 

Source: Inside Macintosh, page 11-378 

See Also: 3.254. Operating System Utility Routines 

3.257. Operating System Result Codes 

Value Name Comments 
-85 clkRdErr Couldn't read clock 
-86 clkWrErr Time didn't verify after write 

-108 memFuiiErr Heap zone full 
-111 memWZErr Attempted to operate on a free memory block 
-109 niiHandleErr NIL master pointer 

0 no Err No error 
-88 IPrlnitErr Incorrect validity status (not $A8) 
-87 'prWrErr Parameter RAM did not verity after write 
-1 QErr Entry not in Queue 

Source: Inside Macintosh, page 11-387 

See Also: 3.254. Operating System Utility Routines 



3.258. Printing Manager Routines 

Name Descriotion Defined .. Pascal Definition 
PrCiose Releases memory used by Printing Manager PROCEDURE PrCiose; 
PrCioseDoc Closes printino grafPort PROCEDURE PrCioseDoc (pPrPort:TPPrPort)· 
PrCiosePage Finishes printing of current page PROCEDURE PrCiosePage (oPrPort:TPPrPort)· 
PrCtiCall Low-level printer device control routine PROCEDURE PrCtiCall (iWhichCti:INTEGER· 1Param1 1Param2,1Param3:LONGINT); 
PrDrvDCE Low-level routine returns handle to device control entry FUNCTION PrDMDCE : Handle· 
PrDrvrCiose Low-level printer driver close routine PROCEDURE PrDrvrCiose· 
PrDrvrOpen Low-level printer driver open routine PROCEDURE PrDrvrOpen; 
PrDrvrVers Low-level routine returns printer driver version FUNCTION PrDrvrVers : INTEGER· 
PrError Returns result code of last Printing Manager call FUNCTION PrError : INTEGER· 
PrintDefault Fills fields of print record with default values PROCEDURE PrintDefault (hPrint:THPrint): 
PrJobDialog Displays print job dialog FUNCTION PrJobDialog (hPrint:THPrint): BOOLEAN; 
PrJobMerge Calls PrValidate for print records PROCEDURE PRJobMerge (hPrintSrc,hPrintDst:THPrint): 
PrO pen Opens Printing Manager PROCEDURE PrOpen; 
PrOpenDoc Returns pointer to initialized printino grafPort FUNCTION PrOpenDoc (hPrint:THPrint; pPrPort:TPPrPort; piOBuf:Ptr) : TPPrPort· 
PrOoenPaae Begins new page PROCEDURE PrOpenPage (pPrPort:TPPrPort· pPageFrame:TPRect); 
PrPicFile Prints spooled document PROCEDURE PrPicFile ChPrint:THPrint· oPrPort:TPPrPort;_QIOBuf:Ptr· pDevBuf:Ptr· VAR prStatus:TPrStatus): 
PrSetError Stores value in Printing Manager result code variable PROCEDURE PrSetError (iErr:INTEGER); 
PrStiDialog Displays page setup dialoo FUNCTION PrStiDialog (hPrint:THPrint): BOOLEAN; 
PrValidate Checks print record for compatibility with Printing Manager FUNCTION PrValidate (hPrint:THPrint) : BOOLEAN; 

Notes: • Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: 

See Also: 

Inside Macintosh, pages 11-157 to 11-165 

3.156. Operating System Calls 
3.259. TPrint Data Structure 
3.260. TPrlnfo Data Structure 
3.261. TPrJob Data Structure 
3.262. TPrStatus Data Structure 
3.263. Printing Manager Result Codes 
3.264. Printing Control Constants 
3.265. TGniData Data Structure 
3.266. TRsiRg Data Structure 
3.267. TRsiRec Data Structure 
3.268. TSetRsiBik Data Structure 
3.269. TDftBitsBik Data Structure 
3.270. TGetRotnBik Data Structure 
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Section Ill: ROM Traps and System Calls 

3.259. TPrint Data Structure 

Size Name Comments 
INTEGER iPrVersion Printing Manager version 
TPRinfo I prlnfo See 3.260. 

Rect rPaper Rectangle defining paper size 
TPrStl1 lprSt1 See 3.262. 
TPrlnfo lprlnfoPT USED INTERNALLY 

TPrXInfo IPrXInfo Additional device information 
TPrJob prJob See 3.261. 
38 bytes .PrintX NOT USED 

Source: Inside Macintosh, page 11-149 

See Also: 3.258. Printing Manager Routines 
3.260. TPrlnfo Data Structure 
3.261. TPrJob Data Structure 
3.262. TPrStatus Data Structure 

3.260. TPrlnfo Data Structure 

Size Name Comments 
INTEGER iDev USED INTERNALLY 
INTEGER iVRes Vertical resolution of printer, in dpi 
INTEGER iHRes Horizontal resolution of printer, in dpi 

Rect rPage Rectangle definina page 

Source: Inside Macintosh, page 11-150 

See Also: 3.258. Printing Manager Routines 
3.259. TPrint Data Structure 

3.261. TPrJob Data Structure 

Size Name Comments 
INTEGER iFstPage First page to print 
INTEGER iLstPage Last page to print 
INTEGER iCopies Number of copies to print 

Signed byte bJDocLoop Printing method 
BOOLEAN fFromUsr USED INTERNALLY 

ProcPtr pldleProc Background procedure 
StrinaPtr pFileName Spool filename, if any 
INTEGER iFileVol Spool file volume refNum, if any 

Signed byte bFileVers Spool file version number, if any 
Sianed byte bJobX USED INTERNALLY 

Source: Inside Macintosh, page 11-151 

See Also: 3.258. Printing Manager Routines 
3.259. TPrint Data Structure 
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3.262. TPrStatus Data Structure 

Size Name Comments 
INTEGER iTotPages Total number of paoes in spool file 
INTEGER iCurPage Current paoe being printed 
INTEGER iTotCopies Total number of copies requested 
INTEGER iCurCopy Current copy beino printed 
INTEGER iTotBands USED INTERNALLY 
INTEGER iCurBand USED INTERNALLY 

BOOLEAN fPgDirty TRUE= started printing page 
BOOLEAN flmaging USED INTERNALLY 

THPrint hPrint Print record 
TPPrPort pPrPort Printing grafPort 
PicHandle hPic USED INTERNALLY 

Source: Inside Macintosh, page 11-161 

See Also: 3.258. Printing Manager Routines 

3.263. Printing Manager Result Codes 

Value Constant Comments 
-108 iMemFuiiErr Heap zone full 
-27 iiOAbort 1/0 error 
-17 control Err Control instruction not implemented 
-1 iPrSavPFil Saving print file 
0 no Err No error 

128 iPrAbort User or application requested abort 

Source: Inside Macintosh, page 11-161 

See Also: 3.258. Printing Manager Routines 



Section Ill: ROM Traps and System Calls 

3.264. Printing Control Constants 

Value Constant Comments 
$00000000 IScreenBits Screen bitmap 
$00000001 IPaintBits Paint bitmap, square pixels 
$00000002 I Hi Screen Bits Screen bitmap 
$00000003 IHiPaintBits Paint bitmap, square pixels 
$00010000* IPrReset Reset printer 
$0001FFFD IPrEvtTop Top window only 
$00020000** IPrPageEnd End page 
$0002FFFD IPrEvtAII Entire screen 
$00030000 IPrlineFeed Perform carriage return only 
$0003FFFF IPrLFSixth Perform 1/6-inch line feed 
$0003FFFF IPrLFStd Standard paper advance 
$00040000 IPrPageOpen Open page 
$00050000 IPrDocCiose Close document 
4 iPrBitsCtl Bitmap print proc's control number 
5 iPriOCtl Raw byte 1/0 proc's control number 
6 iPrEvtCtl PrEvent proc's control number 
7 iPrDevCtl PrDevCtl proc's control number 

Notes: • Used in PrCtiCall parameters. 
•* IPrDocOpen alias for IPrReset. 
•** IPrPageCiose alias for IPrPageEnd. 

Source: Inside Macintosh, page 11-163, V-409 to V-410 

See Also: 3.258. Printing Manager Routines 

3.265. TGniData Data Structure 

Size Name Comments 
INTEGER iOpCode Routine selector * 
INTEGER iError Error (result code) 
LONG INT I Reserved RESERVED 

Varies Varies See 3.266. to 3.270. 

Notes: f h f II . d * One o t e o owmg co es: 
Value Ooeration 

4 GetRsiData 
5 SetRsl 
6 DraftBits 
7 NoDraftBits 
8 GetRotn 

Source: Inside Macintosh, pages V-41 0 to V-416 

See Also: 3.258. Printing Manager Routines 
3.266. TRsiRg Data Structure 
3.267. TRsiRec Data Structure 
3.268. TSetRsiBik Data Structure 
3.269. TDftBitsBik Data Structure 
3.270. TGetRotnBik Data Structure 
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3.266. TRsiRg Data Structure 

Size Name Comments 
INTEGER iMin Minimum resolution 
INTEGER iMax Maximum resolution 

Notes: Appended to end of TGniData data structure if iOpCode = 4. 

Source: Inside Macintosh, pages V-411 to V-412 

See Also: 3.258. Printing Manager Routines 
3.265. TGniData Data Structure 

3.267. TRsiRec Data Structure 

Size Name Comments 
INTEGER iXRsl Physical X resolution 
INTEGER iYRsl Physical Y resolution 

Notes: Appended to end of TGniData data structure if iOpCode = 4. 

Source: Inside Macintosh, pages V-411 to V-412 

See Also: 3.258. Printing Manager Routines 
3.265. TGniData Data Structure 

3.268. TSetRsiBik Data Structure 

Size Name Comments 
INTEGER iOpCode = 5, setRsiOp 
INTEGER iError Result code output 
LONG INT I Reserved RESERVED 
THPrint hPrint Handle to valid print record 

INTEGER iXRsl Desired X resolution 
INTEGER iYRsl Desired Y resolution 

Source: Inside Macintosh, page V-414 

See Also: 3.258. Printing Manager Routines 
3.265. TGniData Data Structure 
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3.269. TDftBitsBik Data Structure 

Size Name Comments 
INTEGER iOpCode = 6, DraftBits 
INTEGER iError Result code output 
LONG INT I Reserved RESERVED 
THPrint hPrint Handle to valid print record 

Source: Inside Macintosh, pages V-414 to V-415 

See Also: 3.258. Printing Manager Routines 
3.265. TGniData Data Structure 

3.270. TGetRotnBik Data Structure 

Size Name Comments 
INTEGER iOpCode = 8, getRotnOp 
INTEGER iError Result code output 
LONG INT I Reserved RESERVED 
THPrint hPrint Handle to valid print record 

BOOLEAN flandscape Flag (TRUE if landscape mode) 
Signed byte bXtra RESERVED 

Source: Inside Macintosh, page V-415 

See Also: 3.258. Printing Manager Routines 
3.265. TGniData Data Structure 
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3.271. Slot Manager Routines 

Name Description Defined* Pascal Definition 
SRsrclnfo Returns sResource list pointer and other slot card v FUNCTION SRsrclnfo (spBikPtr:SpBiockPtr): OSErr; 

information 

SNextsRsrc Returns resource information from sResource v FUNCTION SNextsRsrc (spBikPtr:SpBiockPtr) : OSErr; 

SNextTypesRsrc Like SNextsRsrc, but only for specific resource type v FUNCTION SNextTypesRsrc (spBikPtr:SpBiockPtr) : OSErr; 

SReadDrvrName Returns name of driver from slot resource v FUNCTION SReadDrvrName (spBikPtr:SpBiockPtr) : OSErr; 

SReadByte Returns byte from slot card firmware v FUNCTION SReadByte (spBikPtr:SpBiockPtr) : OSErr; 

SReadWord Returns word from slot card firmware v FUNCTION SReadWrod (spBikPtr:SpBiockPtr) : OSErr; 

SReadlong Returns LONG INT from slot card firmware v FUNCTION SReadlong (spBikPtr:SpBiockPtr) : OSErr; 

SGetCString Copies string from slot card to buffer pointed to by v FUNCTION SGetCString (spBikPtr:SpBiockPtr) : OSErr; 
spResult 

L__ __ ~ - - - ----- --

BlockPtr IJ 
~ --

Input Output 
spSiot spsPointer (sResource list) 
spld spiOReserved 
spExtDev spRefNum 

spCategory 
spCType 
spDrvrSW 
spDrvrHW 
soHWDev 

spSiot spSiot 
spiD spiD 
spExtDev spExtDev 

spsPointer 
spRefNum 
spiOReserved 
spCategory 
spCType 
spDrvrSW 
spDrvrHW 
spHWDev 

spSiot spSiot 
spiD spiD 
spExtDev spExtDev 
spTBMask spsPointer 
spCategory spRefNum 
spCType spiOReserved 
spDrvrSW spCategory 
spDrvrHW spCType 
spHWDev spDrvrSW 

spDrvrHW 
spHWDev 

spSiot 
spiD 
so Result soResult (points at name) 
spsPointer spResult 
spiD 

spsPointer spResult 
spiD 

spsPointer spResult 
spiD 

spsPointer spResult 
spiD 

Affected 

spSize 
spsPointer 

spOffsetData 
spByteLanes 

spOffsetData 
spBytelanes 

spOffsetData 
spBytelanes 
soSize 
spOffsetData 
spBytelanes 
spSize 
spFiags 
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Table 3.271. Continued 

Name Descriotion Defined* Pascal Definition 
SGetBiock Copies block from slot card to block pointed to by v FUNCTION SGetBiock (spBikPtr:SpBiockPtr): OSErr; 

spResult 

SFindStruct Returns pointer to data structure in slot card v FUNCTION SFindStructure (spBikPtr:SpBiockPtr) : OSErr; 

SReadStruct Copies structure from slot card to spsPointer location v FUNCTION SReadStruct (spBikPtr:SpBiockPtr) : OSErr; 

SReadlnfo Reads slot card record to new record at spResult v FUNCTION SReadlnfo (spBikPtr:SpBiockPtr) : OSErr; 

SReadPRAMRec Copies sPRAM data to block pointed to by spResult v FUNCTION SReadPRAMRec (spBikPtr:SpBiockPtr) : OSErr; 

SPutPRAMRec Copies block at spsPointer to sPRAM record v FUNCTION SPutPRAMRec (spBikPtr:SpBiockPtr) : OSErr; 

SReadFHeader Copies format block data to FHeader at spResult v FUNCTION SReadFHeader (spBikPtr:SpBiockPtr): OSErr; 

SCkCardStatus Returns lnitStatus A field of slnfo into soResult v FUNCTION SCkCardStatus (spBikPtr:soBiockPtr) : OSErr· 
SFindDevBase Returns pointer in spResult to device base v FUNCTION SFindDevBase (spBikPtr:spBiockPtr) : OSErr; 

SDeleteSRTRec Deletes sResource from slot resource table v FUNCTION SDeleteSRTRec (spBikPtr:spBiockPtr} : OSErr; 

SPtrToSiot Returns slot number of card at sosPointer v FUNCTION SPtrToSiot (spBikPtr:spBiockPtr): OSErr; 
lnitSDeciMQr Initializes Slot ManaQer v FUNCTION lnitSDeciMgr (spBikPtr:SpBiockPtr) : OSErr; 
SPrimarylnit Initializes all slots with SPrimarv !nit record v FUNCTION SPrimarvlnit (spBikPtr:SpBiockPtr) : OSErr; 
SCardChanQed Returns TRUE in spResult if card has been chanQed v FUNCTION SCardChanged (spBikPtr:SpBiockPtr) : OSErr· 
SExec Loads SExec code block at spsPointer and v FUNCTION SExec (spBikPtr:SpBiockPtr) : OSErr; 

executes it 

SOffsetData Returns contents of offset/data field v FUNCTION SOffsetData (spBikPtr:SpBiockPtr) : OSErr; 

SReadPBSize Returns physical block size of sBiock at spsPointer v FUNCTION SReadPBSize (spBikPtr:SpBiockPtr) : OSErr; 

SCalcStep Calculates field sizes in block v FUNCTION SCalcStep (spBikPtr:SpBiockPtr) : OSErr; 

lnitsRsrcTable Initializes slot resource table v FUNCTION lnitsRsrcTable (soBikPtr:SoBiockPtr): OSErr-
lnitPRAMRecs Initializes PRAM records for each card v FUNCTION lnitPRAMRecs (spBikPtr:SpBiockPtr) : OSErr· 

- ,BiockPtr U --
In out Outout 

spsPointer spResult 
spiD 

spi.D spsPointer 
spsPointer 
spsPointer 
spSize 
spResult 
spSiot copy of spSiot at spResult 
spResult 
spSiot 
spResult spResult (sPRAM copy) 
spSiot 
spPointer 
spSiot spResult (FHeader copy) 
spResult 

spSiot spResult 
spSiot spResult (pointer to base) 
solD 
spSiot 
spiD 
spExtDev 
spsPointer spSiot 
undefined undefined 
spFiaQs 
spSiot spResult 
spsPointer 
spiD 
spsExecPBik 
spsPointer spOffsetData 
spiD spBytelanes 
spsPointer spSize 
spiD spBytelanes 
soFiaas 
spsPointer spResult 
spBytelanes 
soFiaas 
Undefined Undefined 
Undefined Undefined 

Affected 
spOffsetData 
spBytelanes 
spSize 
spFiags 
spBytelanes 

spBytelanes 

spSize 

spSize 

spsPointer 
spBytelanes 
spSize 
spOffsetData 
spResult 

Undefined 

spResult 

spResult 
spFiags 
spResult 

Undefined 
Undefined 

(continued) 

(J) 
CD s 
cr 
::I 

:D 
0 s: 
g 
~ 
p,) 
::I c. 

i: 
CD 
3 
0 
e!. 
u; 

(1.) 
(1.) 
01 



Table 3.271. Continued 

Name 
SSearchSRT 

SUpdateSRT 

SCalcSPtr 

SGetDriver 

SFindslnfoRecPtr 
SFindsRsrcPtr 
---

Notes: 

Source: 

See Also: 

Description Defined • Pascal Definition 
Searches slot resource table for record, returns v FUNCTION SSearchSRT (spBikPtr:SpBiockPtr) : OSErr; 
pointer in spsPointer 

Updates slot resource table v FUNCTION SUpdateSRT (spBikPtr:SpBiockPtr): OSErr; 

Returns pointer to card's declaration ROM v FUNCTION SCalcSPtr (spBikPtr:SpBiockPtr) : OSErr; 

Returns handle to loaded driver in spResult v FUNCTION SGetDriver (spBikPtr:SpBiockPtr) : OSErr; 

Returns pointer to slnfoRecord v FUNCTION SFindslnfoRecPtr CsoBikPtr:SoBiockPtr) : OSErr; 
Returns pointer to sRsrc list v FUNCTION SFindsRsrcPtr (spBikPtr:SpBiockPtr) : OSErr; 
---- -- - -- - -- L__ 

--~- ---

• These calls all require you to set parameters in SpBikPtr and return values in same. 
•• Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Inside Macintosh, pages V-437 to V-456 

3.156. Operating System Calls 
3.272. SExecBiock Data Structure 
3.273. SpBiock Data Structure 
3.274. SlnfoRecord Data Structure 
3.275. SResource Directory Data Structure 
3.276. SResource Apple-Defined IDs 
3.277. SPRAMRecord Data Structure 
3.278. FHeaderRec Data Structure 
3.279. Vendorlnfo List IDs 
3.280. Slot Manager Result Codes 

,BiockPtr U --
Input Output 

spSiot 
spiD 
spExtDev 
spFiags 
sosPointer spsPointer (ptr to record) 
spSiot 
spiD 
spExtDev 
spRefNum 
solO Reserved 
spsPointer 
spOffsetData 
spBytelanes 
spSiot spResult 
spiD 
spExtDev 
spsExecPBik 
spSiot so Result 
spSiot spsPointer 
solD 

Affected 

I 

I 

spsPointer 
spFiags 
spSize 
spResult 

spFiags 
spSize 

spResult 
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Section Ill: ROM Traps and System Calls 337 

3.272. SExecBiock Data Structure 

Size Name Comments 
Signed byte seSiot Slot number 
Signed byte sesRsrcld ID for sResource 

INTEGER seStatus Status of sExec code 
Signed byte seFiags Flags 
Signed byte seFillerO Filler to align word boundary 
Signed byte seFiller1 FILLER 
Signed byte seFiller2 FILLER 

LONGINT seResult sLoad result 
LONG INT seiOFileName Pointer to IOFile name 

Signed byte seDevice Device to read from 
Signed byte sePartition Partition 
Signed byte seOSTyQe Type of operating system 
Signed byte seReserved RESERVED 
Signed byte seRefNum Driver refNum 
Signed byte seNumDevices Number of devices to load 
Signed byte seBootState StartBoot code status 

Source: Inside Macintosh, page V-441 

See Also: 3.271. Slot Manager Routines 

3.273. SpBiock Data Structure 

Size Name Comments 
LONG INT spResult Result code from function 

Ptr spsPointer Structure pointer 
LONG INT spSize Structure size, in bytes 
LONG INT spOffsetData Offset/data field 

Ptr spiOFileName Pointer to IOFile name 
Ptr spsExecPBik Pointer to sExec param block 
Ptr spStackPtr Old stack pointer 

LONG INT spMisc Miscellaneous field 
LONG INT sg_Reserved RESERVED 
INTEGER solO Reserved Reserved field of slot resource table 
INTEGER spRefNum RefNum 
INTEGER spCategory s Type category 
INTEGER spCType sType type 
INTEGER SQ_DrvrSW sTyg_e DrvrSW 
INTEGER spDrvrHW sType DrvrHW 

Signed byte spTBMask Type bitmask * 
Signed byte spSiot Slot number 
Signed byte spiD Structure I D 
Signed byte spExtDev External device ID 
Signed byte spHWDev Hardware device ID 
Signed byte spByteLanes BvteLanes from card ROM 
Signed byte spFiags Standard flags 
Signed byte spKey USED INTERNALLY 

Notes: * Bits 0-3. 

Source: Inside Macintosh, pages V-439 to V-440 

See Also: 3.271. Slot Manager Routines 
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3.274. SlnfoRecord Data Structure 

Size Name Comments 
Ptr siDirPtr Pointer to directory 

INTEGER silnitStatusA Initialization error, if any_ 
INTEGER silnitStatusV Status returned by vendor init 

Signed byte siState Initialization state 
Signed byte siCPUBytelanes * 
Signed byte siToR_OfROM Top of ROM** 
Signed byte siStatusFiags Bit zero represents card changed status *** 

INTEGER siTOConstant Timeout constant for bus error 
Signed byte siReserved RESERVED 

Notes: •* 0 =dO to d7, 1 =dB to d15. 
•** Normally $FsFFFFFx, where s is slot number, x is top of ROM. 
•*** 1 =card changed, 0 =still same card. 

Source: Inside Macintosh, page V-447 

See Also: 3.271. Slot Manager Routines 

3.275. SResource Directory Data Structure 

Size 
LONG INT 
LONG INT 
LONG INT 
LONG INT 

Notes: 

Name Comments 
sRsrciDO * Offset to first directory entry 
sRsrciD1 * 
sRsrciDn * Offset to last directory entry 
endOfList Should be $FFOO 0000 

•* First 8 bits are ID, LO 24 bits are offset to sResource list. 
Each sResource list is formatted as follows: 

Size Name Comments 
LONGINT sRsrcType 8 bit I D, 24 bit offset 
LONG INT sRsrcName 8 bit I D, 24 bit offset 
LONG INT sRsrclcon Same as above or ** 
LONGINT endOflist Should be $FFOO 0000 

•** HO byte= ID, MO byte= $00, LO word= word data. 
HO byte= ID, MO byte= $00 00, LO byte:: byte data. 

Source: Designing Cards and Drivers for the Macintosh II and Macintosh SE, pages 8-9 to 8-10 

See Also: 3.271. Slot Manager Routines 
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3.276. SResource Apple-Defined IDs 

Value Constant Comments 
1 sRsrc Type sResource type (required) 
2 sRsrc Name sResource name (required) 
3 sRsrc Icon sResource icon 
4 sRsrc DrvrDir sResource driver directo_ry 
5 sRsrc LoadRec sResource load record 
6 sRsrc BootRec Boot record 
7 sRsrc Flags sResource flags 
8 sRsrc HWDevld Hardware device ID 

10 MinorBaseOS Offset to base of sResource in slot space 
11 Minorlength Length of sResource, in bytes 
12 MajorBaseOS Offset to base of sResource in super slot space 
13 Maiorlenath Lenath of sResource, in by_tes 

Source: Designing Cards and Drivers for the Macintosh II and Macintosh SE, page 8-11 

See Also: 3.271. Slot Manager Routines 
3.275. sResource Directory Data Structure 

3.277. SPRAMRecord Data Structure 

Size Name Comments 
INTEGER boardiD Apple-designated card ID 

Byte vendorUse1 Vendor-defined 
Byte vendorUse2 Vendor-defined 
Byte vendorUse3 Vendor-defined 
Byte vendorUse 4 Vendor-defined 
Byte vendorUse5 Vendor-defined 
Bvte vendorUse6 Vendor-defined 

Source: Inside Macintosh, page V-448 

See Also: 3.271. Slot Manager Routines 

3.278. FHeaderRec Data Structure 

Size Name Comments 
LONG INT fhDIROffset Offset to directory 
LONG INT fhlenath ROM length, in bytes 
LONG INT fhCRC CRC value for ROM 

Sianed byte fhROMRev ROM revision number 
Sianed bvte fhFormat Format -2 

LONG INT fhTstPat Test pattern 
INTEGER fhReserved RESERVED 

Sianed bvte fhBytelanes Bvtelanes value 

Source: Inside Macintosh, page V-449 

See Also: 3.271. Slot Manager Routines 
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3.279. Vendorlnfo List IDs 

Value Constant 
1 VendoriD 
2 SeriaiNum 
3 RevLevel 
4 PartNum 
5 Date 

Source: Designing Cards and Drivers for the Macintosh II and Macintosh SE, page 8-19 

See Also: 3.271. Slot Manager Routines 
3.275. sResource Directory Data Structure 

3.280. Slot Manager Result Codes 

Value Fatal? Constant Comments 
-351 N smRecNotFnd Record not found in slot resource table 
-350 N smSRTOvrFIErr Slot resource table overflow 
-347 N smBvteLanesErr Bad BvteLanes value 
-346 N smBadsPtrErr Bad sPointer 
-345 N smGetDrvrErr Error during_ sGetDrvr 
-344 N smNoMoresRsrcs No more sResources 
-342 N smGetDrvrNamErr Error during sGetDrvrName 
-341 N smCkStatus Slot status is bad 
-339 N smNewPErr Error during NewPointer 
-338 N smSeiOOBErr Selector is out of bounds 
-337 N smSiotOOBErr Slot is out of bounds or does not exist 
-336 N smNilsBiockErr Physical block size was zero 
-335 N smsPointerNil SPointer is NIL 
-334 N smCPUErr CPU field of sExec was wrong_ 
-333 N smCodeRevErr Revision of sExec code was wrong 
-332 N smReservedErr Reserved field was not zero 
-331 N smBadsList IDs in sResource not in ascending order 
-330 N smBadRefiD No ref ID in sResource 
-319 y smBadBoardiD BoardiD wrong 
-318 y smNoJmpTbl Slot manager jump table not created 
-317 y smlnitTbiErr Error during init of sResource table 
-316 y smlnitStatVErr lnitStatusV field negative after primary init 
-315 y smNoBoardiD No board ID 
-314 y smGetPRErr Error during sGetPRAMRec 
-313 y smNoBoardsRsrc No board sResource 
-312 y smDisQ_osePerr Error during DisposPointer 
-309 y smBLFieldBad No valid B_yteLanes found 
-308 y smUnExBusErr Unexpected bus error 
-307 y smReservErr Reserved field of declaration ROM was used 
-306 y smNoslnfoArray SDM unable to allocate memo_ry_ for array 
-304 y smNoDir No sResource directory 
-303 y smRevisionErr Declaration ROM revision invalid 
-302 y smFormatErr Declaration ROM format invalid 
-301 y smCRCFail CRC failed 
-300 y smEmptySiot No card in slot 

Source: Inside Macintosh, pages V-456 to V-457 

See Also: 3.271. Slot Manager Routines 



3.281. Start Manager Routines 

Name 
GetDefaultStartup 

SetDefaultStartup 

GetVideoDefault 

Set Video Default 

GetOSDefault 

SetOSDefault 

GetTimeOut 
Set TimeOut 

Notes: 

Source: 

See Also: 

Descriotion Defined .. Pascal Definition 
Returns default startup information from PRAM v PROCEDURE GetDefaultStartup (paramBiock:DefStartPtr); 

Changes default startup information v PROCEDURE SetDefaultStartup (paramBiock:DefStartPtr); 

Returns slot number and sResource ID of video v PROCEDURE GetVideoDefault (paramBiock:DefVideoPtr); 

Changes default video device v PROCEDURE SetVideoDefault (paramBiock:DefVideoPtr); 

Returns startup operating system type v PROCEDURE GetOSDefault (paramBiock:DefOSPtr); 

Specifies default operating system v PROCEDURE SetOSDefault (paramBiock:DefOSPtr); 

Returns number of seconds svstem waits for HD v PROCEDURE GetTimeOut (VAR count:INTEGER)· 
Specifies HD wait at startup v PROCEDURE SetTimeOut (Count:INTEGER)· 

• These calls all require you to set parameters in paramBiock and return values in same. 
•* Volume of Inside Macintosh where first definition of routine appeared (I-V). 

Inside Macintosh, pages V-352 to V-356 

3.156. Operating System Calls 
3.282. DefStartRec Data Structure 
3.283. DefVideoRec Data Structure 
3.284. DefOSRec Data Structure 

-- -~----- --- --
lnpyt 

sdExtDeviD or sdReserved1 
sdPartition or sdReserved2 
sdSiotNum or sdRefNum 
sdSRsrciD 

sdSiot 
sdSResource 

sdReserved 
sdOSType 

dO:::: count 

Outout 
sdExtDeviD or dsReserved1 
sdPartition or sdReserved2 
sdSiotNum or sdRefNum 
sdSRsrciD 

sdSiot 
sdSResource 

sdReserved 
sdOSType 

dO"" count 
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342 The Programmer's Apple Mac Sourcebook 

3.282. DefStartRec Data Structure 

For Slot Devices 
Size Name Comments 

Sioned byte sdExtDeviD External device ID 
Sioned byte sdPartition RESERVED 
Sioned byte sdSiotNum Slot number 
Sioned bvte sdSRsrciD SResource ID 

For SCSI Devices 
Sioned byte sdReserved1 RESERVED 
Sioned bvte sdReserved2 RESERVED 

INTEGER sdRefNum Driver refNum 

Source: Inside Macintosh, page V-353 

See Also: 3.281. Start Manager Routines 

3.283. DefVideoRec Data Structure 

Size Name Comments 
Sioned bvte sdSiot Slot number 
Sianed byte sdSResource sResourceiD 

Source: Inside Macintosh, page V-357 

See Also: 3.281. Start Manager Routines 

3.284. DefOSRec Data Structure 

Size Name Comments 
Sianed byte sdReserved RESERVED* 
Sioned byte sdOSTyoe Operating system type 

Note: * Should be 0. 

Source: Inside Macintosh, page V-357 

See Also: 3.281. Start Manager Routines 



3.285. Shutdown Manager Routines 

Name 
ShutDwnPower 
ShutDwnStart 
ShutDwnlnstall 
ShutDwnRemove 

Notes: 

Source: 

See Also: 

Description Defined .. 
Housekeeps executes shutdown procedures, turns off machine v 
Housekeeps, executes shutdown procedures, reboots v 
Installs shutdown procedure v 
Removes shutdown procedure v 

* Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Inside Macintosh, pages V-587 to V-588 

3.156. Operating System Calls 
3.286. ShutDwnlnstall Masks 

Pascal Definition 
PROCEDURE ShutDwnPower· 
PROCEDURE ShutDwnStart· 
PROCEDURE ShutDwnlnstall (shutDwnProc:ProcPtr· flaas:INTEGERl: 
PROCEDURE ShutDwnRemove (shutDwnProc:ProcPtr); 
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344 The Programmer's Apple Mac Sourcebook 

3.286. ShutDwnlnstall Masks 

Value Constant Comments 
1 sdOnPowerOff Call the procedure before power off 
2 sdOnRestart Call the procedure before restart 
4 sdOnUnmount Call the procedure before unmounting 
8 sdOnDrivers Call the procedure before closing drivers 

Notes: Tells the Shutdown Manager when the procedure is to be executed. 

Source: Inside Macintosh, page V-589 

See Also: 3.285. Shutdown Manager Routines 

/ 



3.287. ADB Bus Routines 

Name Descriotion Defined • Pascal Definition 
ADBRelnit Reinitializes ADB Bus v PROCEDURE ADBRelnit· 
AD BOp Transmits command byte over bus v FUNCTION ADBOp (data:Ptr; compRout:ProcPtr; 

buffer:Ptr; commandNum:INTEGER) : OSErr; 

CountADBs Returns count of connected ADB devices v FUNCTION CountADBs : INTEGER; 
GetlndADB Returns info from ADB device entry table v FUNCTION GetlndADB (VAR info:ADBDataBiock; 

devTablelndex:INTEGER) : ADBAddress; 

GetADBinfo Returns info from ADB device entry table v FUNCTION GetADBinfo (VAR info:ADBDataBiock; 
ADBAddr:ADBAddress) : OSErr; 

SetADBinfo Changes ADB device entry table v FUNCTION SetADBinfo (VAR info:ADBSetlnfoBiock; 
ADBAddr:ADBAddress) : OSErr; 

Notes: • These calls all require you to set parameters In paramBiock and return values in same. 
•* Volume of Inside Macintosh where first definition of routine appeared (I-V). 

Source: Inside Macintosh, pages V-367 to V-371 

See Also: 3.156. Operating System Calls 
3.288. ADB Bus Command Formats 
3.289. ADB Bus Register 3 Data Fields 
3.290. ADBDataBiock Data Structure 
3.291. ADBSetlnfoBiock Data Structure 

AOIDO!Parameter Block Use 
Input ParamBiock In Output 

DO = commandNum byte Do = result code byte 
AO = ptr to param block buffer (ptr) 

compRout (ptr) 
data (ptr) 

DO .. number of devices bvte 
DO "' entry index number DO "' positive: current ADB addr 
AO .. ptr to param block DO .. negative: error code 

DO .. ADB address byte DO = result code 
AO "' ptr to param block 

DO .. ADB address byte DO .. result code 
AO "' ptr to param block service routine adclr (ptr) 

data area adclr (ptr) 

ParamBiock Out I 

device type (byte) 
orig ADB adclr (byte) 
service routine addr (ptr) 
data area addr (ptr) 

device handler ID (byte) 
orig ADB addr (byte) 
service routine addr (ptr) 
data area addr (otr) 
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3.288. ADB Bus Command Formats 

SendReset Command: 
Bit Numbers 
7 6 5 4 3 2 1 0 Description 
X(XIXIXI I I I NOT USED 

I l I I o I o I 0 I o SendReset command 

Network address 
Flush command 

Listen Command: 
X X X X Network address 

1 0 Listen command 
X X Register number 

Talk Command: 
X X X X Network address 

1 1 Talk command 
X X Register number 

Source: Inside Macintosh, page V-363 

See Also: 3.287. ADB Bus Routines 

3.289. ADB Bus Register 3 Data Fields 

Bit Numbers 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Description 
0 Must be zero 

X Exceptional event flag 
X Service request enable flag 

X RESERVED 
X X X X Device address 

X X X X X X X X Device handler ID 

Source: Inside Macintosh, page V-365 

See Also: 3.287. ADB Bus Routines 

3.290. ADBDataBiock Data Structure 

Size Name Comments 
Signed byte devTyR_e Type of device 
Signed byte origADBAddr Original ADB address 

Ptr dbService RtPtr Service routine address 
Ptr dbDataAreaAddr Data area address 

Source: Inside Macintosh, page V-369 

See Also: 3.287. ADB Bus Routines 



Section Ill: ROM Traps and System Calls 

3.291. ADBSetlnfoBiock Data Structure 

Size Name Comments 
Ptr siServiceRtPtr Service routine address 
Ptr siDataAreaAddr Data area address 

Source: Inside Macintosh, page V-370 

See Also: 3.287. ADB Bus Routines 

3.292. Video Driver Parameter IDs 

Value Constant Comments 
1 mVidParams Video device record ID 
2 mTable Offset to table 
3 mPageCnt Number of pag_es in 1-bit mode 
4 mDevType Device type 

Source: Designing Cards and Drivers for the Macintosh II and Macintosh SE, page 9-11 

See Also: 3.293. VideoDeviceRec Data Structure 
3.294. Video Driver Data Structures 

3.293. VideoDeviceRec Data Structure 

Size Name Comments 
Lon a vpBaseOffset Offset from MinorBaseOS to base page (0) of video RAM 
Word vpRowBvtes Width of each row of video memory, in pixels 

4 words vpBounds BoundsRect for video display 
Word vpVersion PixeiMap version number 
Word vpPackType UNUSED 
Word vpPackSize UNUSED 
Long vpHRes Horizontal resolution of display, in pixels per inch 
Long vpVRes Vertical resolution of display, in pixels per inch 
Word vpPixeiType Pixel type* 
Word vpPixeiSize Pixel depth, in bits per pixel 
Word vpCmpCount Number of components in pixel 
Word vpCmpSize Size of components, in bits 
Long vpPianeBytes Offset from one Qlane to next 

Notes: * Chunky = 0, planar = 1 . 

Source: Designing Cards and Drivers for the Macintosh II and Macintosh SE, page 9-12 
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3.294. Video Driver Data Structures 

VDEntrvRecord 
Size Name Comments 
Ptr csTable Pointer to color lookup table 

INTEGER csStart Startina entrv number 
INTEGER csCount Count number 

VDGammaRecord 
I Ptr lcsGTable I Pointer to gamma table 

VDPalnfo 
INTEGER csMode Device mode 
LONG INT csData Driver-supplied data 
INTEGER csPaae Paae to switch in 

Ptr csBaseAddr Base address of page to switch in 

Source: Designing Cards and Drivers for the Macintosh II and Macintosh SE, page 9-14 



3.295. Color Picker Package Routines 

Name Description Defined • Pascal Definition 
GetColor Displavs Color Picker dialog v FUNCTION GetColor (where:Point· prompt:Str255· inColor:RGBColor· VAR outColor:RGBColor): BOOLEAN· 
CMY2RGB Converts CMY color to RGB v PROCEDURE CMY2RGB cColor:CMYColor· VAR rColor:RGBColon; 
RGB2CMY Converts RGB color to CMY v PROCEDURE RGB2CMY rColor:RGBColor· VAR cColor:CMYColon; 
HSL2RGB Converts HSL color to RGB v PROCEDURE HSL2RGB hColor:HSLColor· VAR rColor:RGBColor · 
RGB2HSL Converts RGB color to HSL v PROCEDURE RGB2HSL rColor:RGBColor; VAR hColor:HSLColor · 
HSV2RGB Converts HSV color to RGB v PROCEDURE HSV2RGB hColor:HSVColor· VAR rColor:RGBColon: 
RGB2HSV Converts RGB color to HSV v PROCEDURE RGB2HSV rColor:RGBColor; VAR hColor:HSVColor ; 
Fix2Sma11Fract Converts fixed to fractional v FUNCTION Fix2Sma11Fract (f:Fixed) : SmaiiFract· 
Sma11Fract2Fix Converts fractional to fixed v FUNCTION Smai!Fract2Fix (s:SmaiiFract) : Fixed; 

Notes: * Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: 

See Also: 

Inside Macintosh, pages V-174 to V-175 

3.035. RGBColor Data Structure 
3.156. Operating System Calls 
3.296. HSVColor Data Structure 
3.297. HSLColor Data Structure 
3.298. CMYColor Data Structure 
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3.296. HSVColor Data Structure 

Size Name Comments 
SmaiiFract hue Fraction of circle with red at 0 
SmaiiFract saturation Q-1: 0 =gray: 1 =pure color 
SmaiiFract value Q-1 : 0 = black 1 = maximum intensity 

Source: Inside Macintosh, page V-176 

See Also: 3.035. RGBColor Data Structure 
3.295. Color Picker Package Routines 
3.297. HSLColor Data Structure 
3.298. CMYColor Data Structure 

3.297. HSLColor Data Structure 

Size Name Comments 
SmaiiFract hue Fraction of circle with red at 0 
SmaJIFract saturation Q-1: 0 =gray, 1 =pure color 
SmaiiFract lightness 0-1 : 0 = black, 1 = white 

Source: Inside Macintosh, page V-176 

See Also: 3.035. RGBColor Data Structure 
3.295. Color Picker Package Routines 
3.296. HSVColor Data Structure 
3.298. CMYColor Data Structure 

3.298. CMYColor Data Structure 

Size Name 
SmaiiFract cyan 
SmaiiFract magenta 
SmaiiFract !yellow 

Source: Inside Macintosh, page V-176 

See Also: 3.035. RGBColor Data Structure 
3.295. Color Picker Package Routines 
3.296. HSVColor Data Structure 
3.297. HSLColor Data Structure 



3.299. Vertical Retrace Manager Routines 

Name Description Defined* Pascal Definition 
AttachVBL Makes theSiot the orimarv video slot v FUNCTION AttachVBLjtheSiot:INTEGER) : OSErr· 
DoVBLTask Executes VBL tasks for slot in aueue v FUNCTION DoVBL Task (theSiot:INTEGER) : OS Err· 
GetVBLQHdr Returns pointer to header of vertical retrace aueue II FUNCTION GetVBLQHdr : QHdrPtr;. 
SlotVInstall Adds slot-oriented VBL task to vertical retrace aueue v FUNCTION SlotVInstall (vbiTaskPtr:QEiemPtr- theSiot:INTEGER) : OSErr: 
SlotVRemove Removes slot-oriented VBL task from vertical retrace aueue v FUNCTION SlotVRemove (vbiTaskPtr:QEiemPtr· theSiot:INTEGER) : OSErr; 
Vlnstall Adds VBL task to vertical retrace aueue II FUNCTION Vlnstall (vbiTaskPtr:QEiemPtr) : OSErr· 
VRemove Removes VBL task from vertical retrace gueue 

----
II FUNCTI()N VRemove (vbiTaskPtr:QEiemPtr) : OSErr; 

Notes: ·Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: Inside Macintosh, pages 11-351 to 11-352, V-567 to V-568 

See Also: 3.156. Operating System Calls 
3.300. VBL Task Data Structure 
3.301. Vertical Retrace Manager Result Codes 
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3.300. VBL Task Data Structure 

Size Name Comments 
QEiemPtr lqlink Pointer to next queue entry 
INTEGER laTvoe Queue type 
ProcPtr vbiAddr Pointer to VBL task 

INTEGER vbiCount Task frequency 
INTEGER vbiPhase Task phase (usually 0) 

Source: Inside Macintosh, page 11-350 

See Also: 3.299. Vertical Retrace Manager Routines 

3.301. Vertical Retrace Manager Result Codes 

Value Constant Comments 
-2 vTvoErr I qType field is wrona type 
-1 loErr Task entrv wasn't in queue 
0 no Err No error 

Source: Inside Macintosh, page 11-353 

See Also: 3.299. Vertical Retrace Manager Routines 



3.302. AppleTalk Routines 

···~·· --·-· . ----· --····-- ··--····--
Name Descriotion Defined .. Pascal Definition 

MPPOoen Attempts to load .MPP driver if not already loaded II FUNCTION MPPOpen : OSErr· 
MPPCiose Removes .MPP driver and data from memory II FUNCTION MPPCiose : OSErr; 
LAPOpenProtocol Adds ALAP protocol type to protocol table II FUNCTION LAPOpenProtocol (theLAPType:ABByte; 

I orotoPtr:Ptr) : OS Err· 
LAPCioseProtocol Removes orotocol from protocol table II FUNCTION LAPCioseProtocol (theLAPTvoe:ABBvtel : OSEw 
LAPWrite Sends frame to another node II FUNCTION LAPWrite (abRecord:ABRecHandle; 

async:BOOLEAN) : OSErr; 

LAPRead Receives frame from another node II FUNCTION LAPRead (abRecord:ABRecHandle; 
async:BOOLEAN) : OSErr; 

LAPRdCancel Deaueues LAPRead call if no oacket arrived vet II FUNCTION LAPRdCancel CabRecord:ABRecHandle) : OSErr; 
DDPOpenSocket Adds socket and listener to socket table II FUNCTION DDPOpenSocket (VAR theSocket:Byte; 

sktlistener:Ptr) : OSErr· 
DDPCioseSocket Closes socket and cancels pending DDPRead calls II FUNCTION DDPCioseSocket (theSocket:Byte) : OSErr; 
DDPWrite Sends datagram to another socket II FUNCTION DDPWrite (abRecord:ABRecHandle; 

doChecksum:BOOLEAN; async:BOOLEAN) : OSErr; 

DDPRead Receives datagram from another socket II FUNCTION DDPRead (abRecord:ABRecHandle; 
retCksumErrs:BOOLEAN; async:BOOLEAN) : OSErr; 

DDPRdCancel OeQueues DDPRead call if no datagram arrived II FUNCTION DDPRdCancel (abRecord:ABRecHandle) : OSErr; 
ATPLoad ••• Loads .MPP and .ATP if necessary II FUNCTION ATPLoad : OSErr· 
ATPUnload •••• Marks .ATP driver as purgeable II FUNCTION ATPUnload : OSErr· 
ATPOpenSocket Opens socket for incoming requests II FUNCTION ATPOpenSocket (addrRcvd:AddrBiock; 

VAR atpSocket:Byte): OSErr-
ATPCioseSocket Closes socket II FUNCTION ATPCioseSocket (atp$ocket:Byte): OSErr; 
ATPSndRequest Sends request to another socket II FUNCTION ATPSndRequest (abRecord:ABRecHandle; 

async:BOOLEAN) : OSErr; 

Prior to Call 
NOT USED 
NOT USED 
NOT USED 

NOT USED 
abUserReference •• 
lapAddress.dstNodeiD 
lapAddress.lapProtType 
lapReqCount 
laDDataPtr 
abUserReference •• 
lapAddress.lapProtType 
lapReqCount 
lapDataPtr 

Same as LAPRead 
NOT USED 

NOT USED 
abUserReference •• 
ddpType 
ddpSocket 
ddpAddress 
ddpReqCount 
ddpDataPtr 
abUserReference •• 
ddpSocket 
ddpReqCount 
ddpDataPtr 

Same as DDPRead 
NOT USED 
NOT USED 
NOT USED 

NOT USED 
abUserReference •• 
alp Address 
atpReqCount 
atpDataPtr 
atpRspBDSPtr 
atpUserData 
atpXO 
atpTimeOut 
atpRetries 
atpNumBufs 

On Return 
NOT USED 
NOT USED 
NOT USED 

NOT USED 
abOpcode (always tLAPWrite) 
abResult 

abOpcode (always tLAPRead) 
abResult 
lapAddress.dstNodeiD 
lapAddress.srcNodeiD 
laoActCount 
check abResult if error 
NOT USED 

NOT USED 
abOpcode (always tDDPWrite) 
abResult 

abOpcode (always tDDPRead) 
abResult 
ddpType 
ddpAddress 
ddpActCount 
ddpNodeiD 
check abResu!t if error 
NOT USED 
NOT USED 
NOT USED 

NOT USED 
abOpcode (always tATPSndRequest) 
abResult 
atpEOM 
atpNumRsp 

(continued) 
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Table 3.302. Continued 

Name Description Defined • Pascal Definition 
ATPRequest Sends request to another socket but doesn't II FUNCTION ATPRequest (abRecord:ABRecHandle; 

require BDS structure for response buffers async:BOOLEAN) : OSErr; 

ATPReqCancel Dequeues ATPSndRequestiATPRequest II FUNCTION ATPReqCancel (abRecord:ABRecHandle; 
asyJ1c:BOOLEAN) : OSErr· 

ATPGetRequest Gets ready to receive ATPSndRequest or II FUNCTION ATPGetRequest (abRecord:ABRecHandle; 
ATPRequest call async:BOOLEAN) : OSErr; 

ATPSndRsp Sends response to another socket II FUNCTION ATPSndRsp (abRecord:ABRecHandle; 
async:BOOLEAN) : OSErr; 

ATPAddRsp Adds additional response packet to socket that II FUNCTION ATPAddRsp (abRecord:ABRecHandle) : OSErr; 
has already been sent initial part of response 

ATPResponse Sends response to another socket but doesn't II FUNCTION ATPResponse (abRecord:ABRecHandle; 
require BDS async:BOOLEAN) : OSErr; 

ATPRspCancel Dequeues ATPSndRsp or ATPResponse call II FUNCTION ATPRspCancel (abRecord:ABRecHandle; 
asvnc:BOOLEAN) : OSErr-

NPBRegister Adds name and address to node's name table II FUNCTION NBPRegister (abRecord:ABRecHandle; 
async:BOOLEAN) : OSErr; 

Prior to Call 
abUserReference •• 
atpAddress 
atpReqCount 
atpDataPtr 
atpUserData 
atpXO 
atpTimeOut 
atpRetries 
atpRspBuf 
atDAsoSize 
Same as ATPSndRequest 

abUserReference •• 
atpSocket 
atpReqCount 
atpDataPtr 

abUserReference •• 
atpSocket 
atpAddress 
atpRspBDSPtr 
atpTransiD 
atpEOM 
atpNumBufs 
atpBDSSize 
abUserReference •• 
atpSocket 
atpAddress 
atpReqCount 
atpDataPtr 
atpTransiD 
atpUserData 
atpEOM 
atoNumRso 
abUserReference •• 
atpSocket 
atpAddress 
atpTransiD 
atpRspUData 
atpRspBuf 
atpRsoSize 
Same as ATPSndRsp 

abUserReference •• 
nbpEntityPtr 
nbpBufPtr 
nbpBufSize 
nbpAddress.aSocket 
nboRetransmitlnfo 

On Return 
abOpcoc:te (always tATPRequest) 
abResult 
atpActCount 
atpEOM 
atpRspUData 

Check abResult if error 

abOpcode (always tATPGetRequest) 
abResult 
atpAddress 
atpBitMap 
atpTransiD 
atpActCount 
atpUserData 
atoXO 
abOpcode (always tATPSdRsp) 
abResult 

abOpcode (always tATPAddAsp) 
abResult 

abOpcode (always tATPResponse) 
abResult 

Check abResult if error 

abOpcode (always tNPBRegister) 
abResult 

(continued} 
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Table 3.302. Continued 

Name Description Defined • Pascal Definition 
NPBLookup Returns addresses of all entities with name II FUNCTION NBPlookup (abRecord:ABRecHandle; 

async:BOOLEAN) : OSErr; 

NBPExtract Returns one address from NBPLookup list II FUNCTION NBPExtract (theBuffer:Ptr; numlnBuf:INTEGER; 
whichOne:INTEGER; VAR abEntity:EntityName; 
VAR address:AddrBiock): OSErr; 

NBPConfirm Confirms that entity still exists II FUNCTION NBPConfirm (abRecord:ABRecHandle; 
async:BOOLEAN) : OSErr; 

OoenXPP Ooens XPP driver for use v FUNCTION OpenXPP (VAR xppRefnum: INTEGER) : OSErr; 
NBPRemove Removes entitv from table of names II FUNCTION NBPRemove (abEntity:EntityPtr) : OSErr· 
ASPOpenSession Initiates workstation/server session v FUNCTION ASPOpenSession (xParamBiock:XPPParmBikPtr; 

async:BOOLEAN) : OSErr; 

ASPCioseSession Closes workstation/server session v FUNCTION ASPCioseSession (xParamBiock:XPPParmBikPtr; 
asvnc:BOOLEAN) : OSErr; 

ASPAbortOS Aborts pending ASPOpenSession v FUNCTION ASPAbortOS (xParamBiock:XPPParmBikPtr; 
asvnc:BOOLEAN) : OSErr; 

ASPGetParms Returns three ASP parameters v FUNCTION ASPGetParms (xParamBiock:XPPParmBikPtr; 
async:BOOLEAN) : OSErr; 

ASPCioseAII Closes all active sessions v FUNCTION ASPCioseAII (xParamBiock:XPPParmBikPtr; 
asvnc:BOOLEAN) : OSErr· 

ASPUserWrite Transfers data about a session v FUNCTION ASPUserWrite (xParamBiock:XPPParmBikPtr; 
async:BOOLEAN) : OSErr; 

ASPUserCommand Sends command to server on a session v FUNCTION ASPUserCommand (xParamBiock:XPPParmBikPtr; 
async:BOOLEAN) : OSErr; 

Prior to Call 
abUserReference •• 
nbpEntityPtr 
nbpBufPtr 
nbpBufSize 
nbpDataField 
nboRetransmitlnfo 
NOT USED 

abUserReference ** 
nbpEntityPtr 
nbpAddress 
nboRetransmitlnfo 
NOT USED 
NOT USED 

rbSize 

wdSize 

rbSize 

On Return 
abOpcode (always tNBPLookup) 
abResult 

nbpDataField 

NOT USED 

abOpcode (always tNBPConfirm) 
abResult 
nbpDataField 

not used 
not used 
csCode 
sessRefnum 
asp Timeout 
asp Retry 
serverAddr 
scbPointer 
attn Routine 
esC ode 
sessRefnum 
csCode 
abortSCBPointer 
esC ode 
aspMaxCmdSize 
aspOuantumSize 
numSesss 
csCode 

cmdResult 
csCode 
sessRefnum 
asp Timeout 
cbSize 
cbPtr 
rbSize 
rbPtr 
wdSize 
wdPtr 
ccbStart 
cmdResult 
esC ode 
sessRefnum 
asp Timeout 
cbSize 
cbPtr 
rbSize 
rbPtr 
ccbStart 

(continued) 
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Table 3.302. Continued 

Name 
ASPGetStatus 

AFPCommand 

NBPLoad ••• 
NBPUnload •••• 
GetNodeAddress 
lsMPPOpen 
lsATPOoen 

Notes: 

Source: 

See Also: 

Descriotion Defined • Pascal Definition 
Returns server status v FUNCTION ASPGetStatus (xParamBiock:XPPParmBikPtr; 

async:BOOLEAN) : OSErr; 

Executes AFP command in XPPParmBikPtr v FUNCTION AFPCommand (xParamBiock:XPPParmBikPtr; 
asvnc:BOOLEAN) : OSErr; 

Reads .NBP code from file to appplication heap II FUNCTION NBPLoad : OSErr· 
Marks NBP code as ourQeable II FUNCTION NBPUnload : OSErr· 
Returns current node ID and network ID of caller II FUNCTION GetNodeAddress (VAR mvNode:mvNet:INTEGER): OSErr· 
Returns TRUE if MPP driver is loaded and runnlllg II FUNCTION lsMPPOpen : BOOLEAN· 
Returns TRUE if ATP driver is loaded and runnina II FUNCTION lsATPOpen: BOOLEAN· 

• These calls are the original high-level calls defined in Inside Macintosh Volume II. Volume V introduces new, so-called "preferred" calls for the 
low-level ALAP routines (see table below), which should be used in place of the original low-level routines. 
•• Volume of Inside Macintosh where first definition of routine appeared (1-V). 
••• User-defined. 
····On Macintosh 128K only; .ATP driver in application heap in Macintosh 128K, system heap for others. 
••••• Has effect only on Macintosh 128K. 

Inside Macintosh, pages 11-275 to 11·304, V-516 to V-549 

3.156. Operating System Calls 
3.303. to 3.317. other AppleTalk tables 

··-·· __ .... --·-· . ·-·-··-- ........ . --··-· 
Old Routine Descriotion New Name Pascal Definition . BuildsBDS BuildBDS FUNCTION BuildBDS (buffPtr,bdsPtr:Ptr· buffSize:INTEGER) : INTEGER· . Builds single-frame DDP write data structure BulldDDPwds PROCEDURE BuildDDPwds (wdsPtr,headerPtr ,dataPtr:Ptr; 

destAddress:AddrBiock·DDPType:INTEGER· datalen:INTEGER); 
Builds single-frame LAP write data structure BuildLAPwds PROCEDURE BuildLAPwds (wdsPtr,dataPtr:Ptr; 

destHost.orotoTvoe.framelen:INTEGER): 
Returns current address of bridae in LO bvte GetBridaeAddress FUNCTION GetBridaeAddress : INTEGER· 

NBPExtract Extracts NBP entity names from look-up buffer NBPExtract FUNCTION NBPExtract (theBuffer:Ptr; numlnBuf,whichOne: INTEGER; 
VAR abEntity:Entitv~ame· VAR address:AddrBiockJ: OSErr; . Builds NBP entity structure NBPSetEntity PROCEDURE NBPSetEntity (buffer:Ptr; 
nboObiect nboTvoe nboZone:Str32); . Builds NBP names table entry NBPSetNTE PROCEDURE NBPSetNTE (ntePtr:Ptr; 
nboObiect nboTvoe nbpZone:Str32· Socket:INTEGER); 

Add Response Sends additional response packet to socket PAddResponse FUNCTION PAddResponse (thePBptr:ATPPBPtr; 
async:BOOLEAN) : OSErr; 

A«achPH Adds protocol handler to node's protocol table PAttachPH FUNCTION PAttachPH (thePBptr:MPPPBPtr; async:BOOLEAN) : OSErr; 

CloseATPSkt Removes request receiving socket PCioseATPSkt FUNCTION PCioseATPSkt (thePBptr:A TPPBPtr; 
asvnc:BOOLEAN) : OSErr; 

Prior to Call 

rbSize 

See source 

NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 

Prior to Call 

userData 
csCode 
atpSocket 
atpAags 
addrBiock 
reqlength 
reqPointer 
rspNum 
transiD 
csCode 
protType 
handler 
csCode 
atpSocket 

On Return 
csCode 
asp Timeout 
asp Retry 
serverAddr 
rbSize 
rbPtr 
ccbStart 
See source 

NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 

-

On Return 
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Table 3.302. Continued 

Old Routine Descriotion New Name Pascal Definition 
CloseSkt Removes socket from table PCioseSkt FUNCTION PCioseSkt (thePBptr:MPPPBPtr; async:BOOLEAN) : OSErr; 

ConfirmName Confrims that entity still exists PConfirmName FUNCTION PConfirmName (thePBptr:MPPPBPtr; 
async:BOOLEAN) : OSErr; 

Detach PH Removes handler from node's protocol table PDetachPH FUNCTION PDetachPH (thePBptr:MPPPBPtr; 
async:BOOLEAN) : OSErr; 

GetRequest Gets ready to receive request from SendRequest PGetRequest FUNCTION PGetRequest (thePBptr:ATPPBPtr; 
async:BOOLEAN) : OSErr; 

Aborts specific GetRequest call PKiiiGetReq FUNCTION PKiiiGetReq (thePBptr:ATPPBPtr; 
asvnc:BOOLEAN) : OSErr-. Aborts oustanding Lookup,Register,Confirm name PKiiiNBP~ FUNCTION PKiiiNBP (thePBptr:ATPPBPtr; 
async:BOOLEAN) : OSErr-

Aborts SendRequests/PNSendRequests PKiiiSendReq FUNCTION PKiiJSendReq (thePBptr:ATPPBPtr; 
async:BOOLEAN) : OSErr; 

LoadNBP Reads NBP code from svstem file on Mac 12BK NOT DEFINED Assemblv-lanauaae definition only; see source 
LookupName Returns addresses of matches to name PlookupName FUNCTION PlookupName (thePBptr:MPPPBPtr; 

async:BOOLEAN) : OSErr: 

t Specifies socket through which request is sent PNSendRequest FUNCTION PNSendRequest (thePBptr:ATPPBPtr; 
async:BOOLEAN) : OSErr; 

OpenATPSkt Opens request receiving socket POpenATPSkt FUNCTION POpenATPSkt (thePBptr:ATPPBPtr: 
async:BOOLEAN) : OSErr; 

OpenSkt Adds socket and listener to socket table POpenSkt FUNCTION POpenSkt (thePBptr:MPPPBPtr; 
asvnc:BOOLEAN) : OSErr· 

RegisterName Adds name/address of entity to node's names table PRegisterName FUNCTION PRegisterName (thePBptr:MPPPBPtr; 
async:BOOLEAN) : OSErr; 

ReiRspCB Cancels SendResponse in exactly-once mode PReiRspCB FUNCTION PReiRspCB (thePBptr:ATPPBPtr; 
async:BOOLEAN) : OSErr; 

ReiTCB Dequeues SendRequest call PReiTCB FUNCTION PReiTCB (thePBptr:ATPPBPtr; 
async:BOOLEAN) : OSEw 

Remove Name Removes name from node's table PRemoveName FUNCTION PRemoveName (thePBptr:MPPPBPtr; 
asvnc:BOOLEANl : OSErr; 

Prior to Call 
csCode 
socket 
csCode 
interval 
count 
entityPtr 
confirmAddr 
esC ode 
protTvoe 
csCode 
atpSocket 
reqlength 
reqPointer 

csCode 
aKillQEI 
csCode 
aKiiiOE1 
csCode 
aKiiiQE1 
csCode 
csCode 
interval 
count 
entityPtr 
retBuffPtr 
maxToGet 
userData 
csCode 
atpSocket 
atpAags 
addrBiock 
reqlength 
reqPointer 
bdsPointer 
numOfBuffs 
timeOutVal 
retryCount 
csCode 
atpSocket 
addrBiock 
csCode 
socket 
csCode 
interval 
count 
ntOEIPtr 
veritvFiaa 
csCode 
atpSocket 
addrBiock 
csCode 
addrBiock 
csCode 
entityPtr 

count 
newSocket 

userData 
atpFiags 
addrBiock 
reqlength 
bitMap 
transiD 

count 
numGotten 

reqTID 
atpSocket 
atpFiags 
numOfResps 
retryCount 
intBuff 

atpSocket 

listener 
socket 
count 

transiD 

transiD 

On Return 
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Table 3.302. Continued 

Old Routine Description New Name Pascal Definition 
Send Request Sends request to and waits for response from PSendReques~ FUNCTION PSendRequest (thePBptr:ATPPBPtr; 

socket async:BOOLEAN) : OSErr; 

Send Response Sends response to socket PSendResponse FUNCTION PSendResponse (thePBptr:ATPPBPtr; 
async:BOOLEAN) : OSErr; 

Enables/disables intranode ~elivery PSetSelfSend FUNCTION PSetSelfSend (thePBptr:MPPPBPtr; 
asvnc:BOOLEAN) : OSErr; 

UnloadNBP Marks NBP code as purgeable on Mac 128K NOT DEFINED Defined for assemblv-lanQuaae onlv; see source 
WriteDDP Sends datagram to another socket PWriteDDP FUNCTION PWriteDDP (thePBptr:MPPPBPtr; 

async:BOOLEAN) : OSErr; 

WritelAP Sends frame to another node PWritelAP FUNCTION PWritelAP (thePBptr:MPPPBPtr; 
asvnc:BOOLEAN) : OSErr-

Notes: • Not defined in Volume II; new low-level routine. 

Source: Inside Macintosh, pages 11-304 to 11-345, V-511 to V-515 

Prior to Call 
userData 
csCode 
atpFiags 
addrBiock 
reqlength 
reqPointer 
bdsPointer 
numOfBuffs 
timeOutVal 
retrvCount 
csCode 
atpSocket 
atpFiags 
addrBiock 
bdsPointer 
numOfBuffs 
bdsSize 
transiD 
csCode 
newSelfFiaa 
csCode 
csCode 
socket 
checksum Flag 
wdsPointer 
csCode 
wdsPointer 

reqTID 
currBitMap 
atpFiags 
numOfResps 
retryCount 

reqTID 
user Data 

oldSelfFiaa 

On Return 
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Section Ill: ROM Traps and System Calls 

3.303. ABusRecord Data Structure 

Size Name Comments 
ABCaiiTvoe abOocode Call tvoe 
INTEGER abResult Result code from call 
LONG INT abUserReference User-defined 

Varies -> P. For IBDJ rota: 
Size Name 

LAPAdrBiock laoAddress 
INTEGER lapReaCount 
INTEGER laoActCount 

Ptr lapDataPtr 

For ddpProto: 
Bvte ddpType 
Byte ddpSocket 

AddrBiock ddpAddress 
INTEGER ddpReaCount 
INTEGER ddpActCount 

Ptr ddpDataPtr 
Bvte ddpNodeiD 

For nboProto: 
EntitvPtr nbpEntitvPtr 

Ptr nbpBufPtr 
INTEGER nbpBufSize 
INTEGER nbpDataField 
AddrBiock nbpAddress 

RetransType nbpRetransmitlnfo 

For atoProto: 
Byte atpSocket 

AddrBiock atoAddress 
INTEGER atpReaCount 

Ptr atpDataPtr 
BDSPtr atpRspBDSPtr 

BitMaoTvpe atpBitMao 
INTEGER atpTransiD 
INTEGER atpActCount 
LONGINT atpUserData 

BOOLEAN atoXO 
BOOLEAN atpEOM 

Byte atoTimeOut 
Byte atpRetries 
Bvte atoNumBufs 
Byte atpNumRsp 
Byte atpBDSSize 

LONG INT atpRspUData 
Ptr atpRsoBuf 

INTEGER atoRspSize 

Source: Inside Macintosh, pages 11-231 to 11-232, 11-274 to 11-299 

See Also: 3.302. AppleTalk Routines 
3.307. AddrBiock Data Structure 
3.315. EntityName Data Structure 

359 

Comments 
Destination or source node ID 
Lenath of frame or buffer, in bvtes 
Bvtes actually received 
Pointer to frame or buffer 

Tvoe of DDP orotocol 
Socket number 
Destination or source socket address 
Lenath of dataaram or buffer, in bvtes 
Bvtes actually received 
Pointer to dataaram or buffer 
Oriainal destination node ID 

Pointer to entitv name 
Pointer to buffer 
Size of buffer in bvtes 
Socket number, of number of addresses 
Socket address 
Retransmission information 

Socket number 
Destination or source socket address 
Size of buffer reauested, in bvtes 
Pointer to buffer 
Pointer to BDS resoonse 
Transaction bitmap 
Transaction ID 
Bvtes actuallv received 
User bvtes 
Exactlv-once flaa 
End-of-messaae flaa 
Retrv timeout interval, in seconds 
Maximum number of times to retrv 
Size of resoonse or oackets in elements 
Packets received, or seauence number 
Size of BDS resoonse, in elements 
User bvtes in transaction messaae 
Pointer to resoonse messaae buffer 
Resoonse messaae buffer size, in bvtes 
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3.304. MPPParamBiock Data Structure 

Size Name Comments 
QEiemPtr qlink Pointer to next queue entry 
INTEGER a Type Type of aueue 
INTEGER ioTrap Routine trap 

Ptr ioCmdAddr Routine address 
ProcPtr ioCompletion Completion routine address 
OS Err ioResult OS result code 

StringPtr ioNamePtr ATP user bytes or command result 
INTEGER ioVRefNum Volume reference or drive number 
INTEGER ioRefNum Driver reference number 
INTEGER csCode Call command code • 

Varies Based on MPPParmType 

Notes: • Automatically set. 

Source: Inside Macintosh, pages V-511 to V-512 

See Also: 3.302. AppleTalk Routines 
3.307. AddrBiock Data Structure 
3.315. EntityName Data Structure 

The Programmer's Apple Mac Sourcebook 

->~~~~~~~~--~~------C~o-m_m __ e_n-~------~ 
NOT USED 
Pointer to write data structure 

n R eglsterNameParm: or 
Byte interval Retry interval 
Byte count Retry count 
ptr entityPtr Pointer to NTB element entity 

Byte verifvFiaa (set= verify) 
Byte filler3 NOT USED 

n L or ookupNameParm: 
Byte interval Retry interval 
Byte count Retry count 
Ptr entityPtr Pointer to NTB element entity 
Ptr retBuffPtr Pointer to return buffer 

INTEGER retBuffSize Size of return buffer in bytes 
INTEGER maxToGet Number of matches to get 
INTEGER numGotten Number matched 

For ConfirmNameParm· 
Byte interval Retry interval 
B_yte count Retry count 
Ptr entityPtr Pointer to NTB element entitv 

AddrBiock confirmAddr Pointer to entity 
Byte new Socket Socket number 
Byte filler4 NOT USED 

For K/1/NBPParm: 
I Ptr lnKiiiQE1 I Pointer to Qelem to cancel 



Section Ill: ROM Traps and System Calls 

3.305. XPPParamBiock Data Structure 

Size Name Comments 
OEiemPtr ialink Pointer to next aueue entry 
INTEGER iaTvoe Tvoe of aueue 
INTEGER ioTrap Routine trao 

Ptr ioCmdAddr Routine address 
ProcPtr ioComoletion Comoletion routine address 
OS Err ioResult OS result code 

LONG INT cmdResult Command result (ATP user bytes) 
INTEGER ioVRefNum Volume reference or drive number 
INTEGER ioRefNum Driver reference number 
INTEGER csCode Call command code 

Varies Based on XPPParmTyoe 

For ASPODenPrm: 
Size Name Comments 

AddrBiock serverAddr Address block for server 
Ptr scbPointer Pointer to SCB 
Ptr attn Routine Pointer to attention routine 

For ASPSubPrm· 
INTEGER cbSize Command block size in bytes 

Ptr cbPtr Pointer to command block 
INTEGER rbSize Reolv buffer size in bytes 

Ptr rbPtr Pointer to reply buffer 
Varies Based uoon XPPEndPrmTvoe 

Source: Inside Macintosh, page V-535 

See Also: 3.302. AppleTalk Routines 
3.307. AddrBiock Data Structure 

3.306. ALAP Frame 

abortSCBPtr 

For XPPPrmB/k• 
INTEGER sessRefnum 

Byte asp Timeout 
Byte asp Retry 

<-- Varies 

--> For AFPLogln/Prm: 
Size Name 

AddrBiock afpAddrBiock 
Ptr afpSCBPtr 
Ptr afoAttnRoutine 

Size Name Comments 
Byte lapDstAdr Destination node ID 
Byte lapSrcAdr Source node ID 
Byte lap Type ALAP protocol type 

0-600 bytes lap Data Data 
word lapFrmChk Frame check seauence 

Notes: First three bytes constitute header. 

Source: Inside Macintosh, page 11-306 

See Also: 3.302. AppleTalk Routines 

361 

Comments 
SCB ointer for Abort OS 

Offset to session refnum 
Timeout value for A TP 
Retrv count for ATP 
Based on XPPSubPrmType 

Comments 
AFPLogin address block 
Pointer to SCB in AFPLogin 
Pointer to attn routine in AFPLogin 
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3.307. AddrBiock Data Structure 

Size Name Comments 
INTEGER aNet Network number 

Bvte aNode NodeiD 
Bvte a Socket Socket number 

Source: Inside Macintosh, page 11-281 

See Also: 3.302. AppleTalk Routines 

3.308. DDP Datagram Data Structure 

Size Name Comments 
3 bvtes ALAPHdr See 3.306. 
Word ddplenath * 
Word ddpChecksum Checksum 
Word ddoDstNet Destination network number 
Word ddpSrcNet Source network number 
Bvte ddpDstNode Destination node ID 
Bvte ddoSrcNode Source node ID 
Bvte ddoDstSkt Destination socket number 
Byte ddpSrcSkt Source socket number 
Bvte ddpType DDP protocol type 

0-568 bvtes ddoData 

Notes: * LO 10 bits are datagram length, in bytes; 
HO 2 bits are not used; bits 1 Q-13 represent 
hop count (number of bridges passed). 

Source: Inside Macintosh, pages 11-308 to 11-309 

See Also: 3.302. AppleTalk Routines 
3.306. ALAP Frame 

The Programmer's Apple Mac Sourcebook 



Section Ill: ROM Traps and System Calls 

3.309. ATPParamBiock Data Structure 

Size Name Comments 
OEiemPtr IQLink Pointer to next Queue entry 
INTEGER IQType Type of Queue 
INTEGER ioTrao Routine trap 

Ptr ioCmdAddr Routine address 
ProcPtr ioCompletion Completion routine address 
OS Err ioResult OS result code 

LONG INT userData ATP user bvtes 
INTEGER reQTID ReQuest transaction ID 
INTEGER ioRefNum Driver reference number 
INTEGER csCode Call command code * 

Byte atpSocket Socket number (or currBitMao) 
Byte atpFiaas Control information 

AddrBiock addrBiock Source/dest socket address 
INTEGER reQLength ReQuest/response length 

Ptr reQPointer Pointer to ~uestlresponse data 
Ptr bdsPointer Pointer to response BDS 

Varies Based on MPPParmType 

Notes: * Automatically set. 

Source: Inside Macintosh, pages V-512 to V-513 

See Also: 3.302. AppleTalk Routines 
3.307. AddrBiock Data Structure 
3.315. EntityName Data Structure 

363 

--> F< S dR or en e uest arm, NS dR en eauest arm: 
Size Name Comments 
Byte numOfBuffs Number of buffers 
Byte timeOutVal Timeout interval 
Byte numOfResps Responses actually received 
Bvte retrvCount Retries made 

INTEGER intBuff USED INTERNALLY 

For SendRel onseParm: 
I Byte fillerO I Count of responses sent I 
I Byte BDSSize I Count of BDS elements I 
I INTEGER transiD !Transaction ID I 
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3.31 0. ATP Packet Data Structure 

Size Name Values/Comments 
3 bytes 

5 or 13 bytes 
byte 
byte 
word 
long 

0-578 bytes 

Notes: 

Source: 

See Also: 

ALAPHdr See 3.306. 
ddpDtgmHdr See 3.308. 
atpControl * 
atpBitMap or atpRespNo Transaction bitmap or seQuence# 
atpTransiD Transaction ID 
atpUserData User bytes 
atpData Data 

* Bits 6-7: Function code; Bit 5: XO; Bit 4: EOM; Bit 3: STS; Bits Q-2: NOT USED. 

Inside Macintosh, page 11-313 

3.302. AppleTalk Routines 
3.306. ALAP Frame 
3.308. DDP Datagram Data Structure 

3.311. ATP Flags Field 

Bit Numbers 
7 6 5 4 3 2 1 0 Descriotion 
X X NOT USED 

X Exactly-once flag 
X End-of-message flag 

X Send-transmission-status flag 
X NOT USED 

X Transaction ID valid flag 
X Send checksum flag 

Source: Inside Macintosh, pages 11-313 to 11-314 

See Also: 3.309. ATPParamBiock Data Structure 

3.312. ATP Client Internet Address Data Structure 

Size Name Comments 
Word netiD Network number 
Byte nodeiD NodeiD 
Byte sktNumber Socket number 

Source: Inside Macintosh, page 11-314 

See Also: 3.309. ATPParamBiock Data Structure 



Section Ill: ROM Traps and System Calls 

3.313. NBP Packet Data Structure 

Size Name Comments 
3 b~es alapFrameHdr ALAP frame header (see 3.306.) 

5 or 13 brtes ddpDatagramHdr DDP datagram header (see 3.308.' 
Byte ! packType/tupleCount * Packet type and tuple count 
Byte nbpPackiD NBP packet ID 

Varies tuples Tuple list 

Notes: * Packet type is upper 4 bits, tuple count is lower 4 bits. 

Source: Inside Macintosh, page 11-320 

See Also: 3.302. AppleTalk Routines 
3.306. ALAP Frame 
3.308. DDP Datagram Data Structure 

3.314. Names Table Entry Data Structure 

Size Name Comments 
Ptr ntlink Pointer to next entry 

Word ntNetNumber Network number 
Byte ntNodeiD NodeiD 
Byte ntSocket Socket number 
Byte ntReserved USED INTERNALLY 
Byte ntEntityLength Length of entity_ name 

Varies ntEntityName Entity name 
Byte ntEntityTypeLength Length of entity type 

Varies ntEntityTypeName Entity type 
Byte ntEntityZoneLength Length of entity zone 

Varies ntEntityZoneName Enti~zone 

Source: Inside Macintosh, page 11-321 

See Also: 3.302. AppleTalk Routines 

3.315. EntityName Data Structure 

Size Name Comments 
Str32 obiStr Enti~ object (name) 
Str32 typeStr Entity type 
Str32 zoneStr Entity zone 

Source: Inside Macintosh, page 11-298 

See Also: 3.302. AppleTalk Routines 
3.314. Names Table Entry Data Structure 

365 
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3.316. RetransType Data Structure 

Size Name Comments 
Byte retranslnterval Interval to retransmit, in 8-tick units 
Byte retransCount Number of retrans attempts 

Source: Inside Macintosh, page 11-298 

See Also: 3.302. AppleTalk Routines 

3.317. AppleTalk Result Codes 

Value Constant Comments 
-3109 sktCiosedErr General: async call aborted because socket closed 
-3108 recNotFnd General: ABRecord not found 
-3107 atpBadRsp ATP: response from ATPRequest was bad 
-3106 atplenErr ATP: response message too large 
-3105 readQErr General: socket or protocol type invalid or not found 
-3104 extract Err NBP: can't find tuple in buffer 
-3103 cksumErr DDP: bad checksum 
-3102 noMPPError MPP: driver not installed 
-3101 buf2Sma11Err ALAP: frame too large for buffer, or DDP: datagram too large for buffer 
-1105 reqAborted General: request aborted 
-1104 noDataArea ATP: too many outstanding calls 
-1103 noSendResp ATP: ATPAddRsp before ATPSndRsp 
-1102 cbNotFound ATP: control block not found 
-1101 no Rei Err ATP: no release received 
-1100 badBuffNum ATP: bad sequence number 
-1099 badATPSkt ATP: bad responding socket 
-1098 tooManySkts ATP: too many responding sockets 
-1097 tooManyReqs ATP: too many concurrent requests 
-1096 reqFailed ATP: ATPSndReqest failed because retry count was exceeded 
-1029 nbpNISErr NBP: names information socket error 
-1028 nbpNotFound NBP: name not found 
-1027 nbpDuplicate NBP: duplicate name, already exists 
-1026 nbQ_ConfDiff NBP: name confirmed for different socket 
-1025 nbpNoConfirm NBP: name not confirmed 
-1024 nbpBuffOvr NBP: buffer overflow 

-98 portNotCf General: driver open error, port not configured correctly 
-97 lportlnUse General: driver open error, port already in use 
-95 excessCollsns ALAP: no CTS after 32 RTS's 
-94 lapProtErr ALAP: error attaching or detaching ALAP protocol type 
-93 noB ridge Err General: no bridge found 
-92 ddplenErr DDP: datagram length too big, or ALAP: data length too big 
-91 ddpSktErr DDP: socket error 
0 no Err No error 

Source: Inside Macintosh, pages 11-337 to 11-338 

See Also: 3.302. AppleTalk Routines 
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3.318. Disk Initialization Routines 

Name Description Defined* Pascal Definition 
DIBadMount Called when disk-inserted event indicates error II FUNCTION DIBadMount Cwhere:Point· evtMessaae:LONGINn : INTEGER; 
DIFormat Formats disk in drive II FUNCTION DIFormat (drvNum:INTEGER) : OSErr 
DILoad Loads Disk lnit package into unpurgeable memory II PROCEDURE DILoad· 
DIUnload Makes Disk lnit p~ckage purgeable II PROCEDURE DIUnload; 
DIVerifv Verifies format of disk II FUNCTION DIVerifv (drvNum:INTEGER) : OSErr· 
DIZero Writes volume info and other init information II FUNCTION DIZero (drvNum:INTEGER· vo1Name:Str255) : OSErr; 

Notes: • Volume of Inside Macintosh where first definition of routine appeared (I-V). 

Source: Inside Macintosh, pages 11-396 to 11-399 

See Also: 3.156. Operating System Calls 
3.319. Disk Initialization Routine Selectors 
3.320. Disk Initialization Result Codes 

3.319. Disk Initialization Routine Selectors 

Value Constant 
0 diBadMount 
2 diload 
4 diUnload 
6 diformat 
8 diVerifi' 
10 diZero 

Notes: Used in assembly language to call packet routines. 

Source: Inside Macintosh, page 11-400 

See Also: 3.318. Disk Initialization Routines 

3.320. Disk Initialization Result Codes 

Value Constant Comments 
-108 memFuiiErr Not enough room in heap zone 
-84 firstDskErr First of range of low-level disk errors 
-64 lastDskErr Last of rang_e of low-level disk errors 
-60 badMDBErr Master directory block bad 
-58 extFSErr External file system error 
-57 noMacDskErr Not a Macintosh disk 
-56 nsDrvErr Drive not found 
-55 voiOnlinErr Volume already on line 
-50 lQaramErr Drive number bad 
-36 ioErr 1/0 error 
0 no Err No error 

Source: Inside Macintosh, page 11-400 

See Also: 3.318. Disk Initialization Routines 
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3.321. Time Manager Routines 

Name Description Defined • Pascal Definition 
Ins Time Adds task to Time Manager Queue IV PROCEDURE lnsTime.(tmTaskPtr:QEiemPtr).· 
Prime Time Schedules routine to be executed IV PROCEDURE PrimeTime (tmTaskPtr,count:LONGINT): 
RmvTime Removes task from Time Manager Queue IV PROCEDURE RmvTime (trnTaskPtr:OEiemPtr)· 

Notes: • Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: Inside Macintosh, pagesiV-300 to IV-301 

See Also: 3.156. Operating System Calls 
3.322. TMTask Data Structure 

3.322. TMTask Data Structure 

Size Name Comments 
QEiemPtr IQLink Pointer to next Queue entry 
INTEGER IQType Queue type 
ProcPtr tmAddr Pointer to time routine 

INTEGER tmCount RESERVED 

Source: Inside Macintosh, page IV-299 

See Also: 3.321. Time Manager Routines 

3.323. Deferred Task Manager Routines 

Name 
DTinstall 

Pascal Definition 

Notes: * Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: Inside Macintosh, page V-467 

See Also: 3.156. Operating System Calls 
3.324. DeferredTask Data Structure 

3.324. DeferredTask Data Structure 

Size Name Comments 
QEiemPtr ,Qlink Pointer to next Queue entry 
INTEGER !QType Queue type 
INTEGER dtFiags RESERVED 
ProcPtr dtAddr Pointer to task 

LONG INT dtParm Optional parameter for task 
LONG INT dtReserved RESERVED (must be 0) 

Source: Inside Macintosh, page V-466 

See Also: 3.323. Deferred Task Manager Routines 
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3.325. SANE Routines 

Name 
Annuity 
ArcTan 
ClassComp 
Class Double 
Class Extended 
Class Real 
Compound 
CopySian 
Cos 
Dec2Num 
Dec2Str 
Exp 
Exp1 
Exp2 
GetEnvironment 
GetHaltVector 
GetPrecision 
Get Round 
Ln 
Ln1 
Log2 
Logb 
Nextoouble 
Next Extended 
NextReal 
Num2Comp 
Num2Dec 
Num2Double 
Num21nteger 
Num2Lonaint 
Num2Real 
Num2Str 
ProcEntry 
ProcExit 
Random X 
Relation 
Remainder 
Rint 
Scalb 
SetEnvironment 
SetException 
Set Halt 
SetHaltVector 
SetPrecision 
SetRound 
Sin 
Str2Dec 

Str2Num 
Tan 
T estException 
TestHalt 
~ 
IXowrY 

Notes: 

Source: 

See Also: 

DescritJtion Pascal Definition 
Returns annuity (1-(1+r)11(·nJ}r FUNCTION Annuity (r,n:extended): extended· 
Returns arctanaent FUNCTION ArcTan (x:extended): extended; 
Returns class of camp FUNCTION ClassComp (x:com_p) : NumCiass: 
Returns class of double FUNCTION ClassDouble (x:double) : NumCiass· 
Returns class of extended FUNCTION ClassExtendedix:extended): NumCiass: 
Returns class of sinale FUNCTION ClassReal (x:real) : NumCiass: 
Returns (1 + r)11n FUNCTION Compound (r,n:extended}: extended· 
Copies sian of first araument onto second FUNCTION CopySign (x,y:extended): extended· 
Returns cosine FUNCTION Cos {x:extended): extended· 
Converts decimal record to SANE number FUNCTION Dec2Num (d:Decimal) :extended· 
Converts decimal number to decimal string PROCEDURE Dec2Str (f:DecForm; d:decimal· VAR s:DecStr): 
Returns base-e exponential e11x FUNCTION Exp (x:extended): extended· 
Returns exp(x)-1 FUNCTION Exp1 (x:extended}: extended; 
Returns base-2 exQ_onential FUNCTION Exp2 (x:extended): extended;_ 
Returns environment word PROCEDURE GetEnvironment (VAR e:Environment); 
Returns halt vector FUNCTION GetHaltVector : LONGINT; 
Returns arithmetic precision FUNCTION GetPrecision : RoundPre: 
Returns rounding direction FUNCTION GetRound : RoundDir· 
Returns base-e logarithm FUNCTION Ln (x:extended): extended; 
Returns n(1 +X) FUNCTION Ln1 (x:extended): extended; 
Returns base-2 logarithm FUNCTION LOG2 (x:extended): extended; 
Returns binary exponent of x FUNCTION Logb (x:extended): extended; 
Returns value x value towards y FUNCTION NextDouble (x,y:double): double; 
Returns value x value towards y FUNCTION NextExtended (x,y:extended) : extended; 
Returns value x value towards y FUNCTION NextReal (x,y:real): real· 
Converts number to SANE comp format FUNCTION Num2Comp (x:extended) : comp; 
Converts SANE number to decimal number PROCEDURE Num2Dec (f:DecForm; x:extended· VAR d:Decimal}; 
Converts number to SANE double format FUNCTION Num2Double (x:extended): double; 
Converts number to integer format FUNCTION Num21nteger (x:extended): INTEGER· 
Converts number to inteaer format FUNCTION Num2Lonaint (x:extended) : LONGINT· 
Converts number to SANE single format FUNCTION Num2Real (x:extended) : real; 
Converts number to strina PROCEDURE Num2Str (f:DecForm· x:extended; VAR s:DecStr); 
Returns current environment, sets default PROCEDURE ProcEntry (VAR e:Environment); 
Restores caller's environment PROCEDURE ProcExit (e:Environment); 
Returns pseudo random number FUNCTION RandomX (VAR x:extended): extended; 
Returns relation of two values FUNCTION Relation (x,y:extended): ReiOp; 
Returns remainder of division FUNCTION Remainder (x,y:extended· VAR quo:INTEGER): extended; 
Returns rounded integer FUNCTION Rint (x:extended) : extended; 
Returns x * 211n FUNCTION Scalb (n:integer; x:extended): extended; 
Sets environment word PROCEDURE SetEnvironment (e:Environment); 
Sets exception flaas PROCEDURE SetException (e:Exception; b:BOOLEAN); 
Sets halt settings PROCEDURE SetHalt (e:Exception· b:BOOLEAN); 
Sets halt vector PROCEDURE SetHaltVector (v:LONGINT); 
Sets arithmetic precision PROCEDURE SetPrecision (p:RoundPre); 
Sets rounding direction PROCEDURE SetRound (r:RoundDir); 
Returns sine FUNCTION Sin (x:extended) : extended; 
Converts decimal string to decimal number PROCEDURE Str2Dec (s:DecStr; VAR lndex:integer; 

VAR d:Decimal· VAR ValidPrefix: BOOLEAN); 
Converts string to extended number FUNCTION Str2Num (s:DecStr) : extended; 
Returns tangent FUNCTION Tan (x:extended): extended; 
Returns exception flaas FUNCTION TestException (e:Exception): BOOLEAN; 
Returns halt settings FUNCTION TestHalt_(e:Exce_Qtion): b:BOOLEAN; 
Returns inteaer exponential x11i FUNCTION Xpwrl (x:extended· i:INTEGER} :extended· 
Returns exponential x11y FUNCTION XpwrY (x, y:extended) : extended_;_ 

These definitions are suggested only; actual interface is dependent upon compiler. 

Apple Numerics Manual (second edition), pages 22 to 68 

3.326. SANE Data Types 
3.327. SANE Not-a-Number Codes 
3.328. Comparison Effect on 68000 Status Bits 
3.329. Result Codes from SANE Inquiries 
3.330. SANE Environment Word 
3.331. Test-Exception Word 
3.332. Exception Halt Stack Frame 

369 
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3.326. SANE Data Types 

Single I Component I s I e 
23 0 

Value translates as follows· 
Value ofe Value off Translated Value Class of Value 
0<9<255 IGNORED -1 11s x 2"(e-127) x (1.t) Normalized 

e-0 f<>O -1 "sx2"(-126)x(O.f) Denormalized 
e-0 f=O -1 "s xo Zero 

e = 255 f=O -1 "s x lnfinitv lnflnitv 
e::;: 255 f<>O NaN NaN 

Double I Component I s I e 
51 0 

Value translates as follows· 
Valueofe Value off Translated Value Class of Value 

0<e<2047 IGNORED -1 11sx2"(e-1023)x(1.f) Normalized 
e::;:O f<>O ·1 "s X 2"(-1022) X (O.f) Denormalized 
e=O f=O -1 "s xO Zero 

e::;: 2047 f=O -1 "s x Infinity lnfinitv 
e- 2047 f<>O NaN NaN 

Comp I Component I s I d 
0 

Value translates as follows· 
Value ofs Value ofd Translated Value 

1 0 Uniaue comp NaN 
1 <>0 Two's complement of 64 bits 
0 IGNORED Two's complement of 64 bits 

Extended I Component I s I e I I I 
Bit #s 79 78 63 62 0 

or 
NOT USED 

79 63 62 0 

Value translates as follows· 
Value ofe Value ofi Value off Translated Value Class of Value 

o s e s 32767 1 IGNORED -1 "s x 2"Ce-16383) x11.fl Normalized 
0 s e s 32766 0 f<>O ·1 11S X 2"Ce-16383lx CO.f) Denormalized 
o s e < 32767 0 f=O -1 "sxO Zero 

e::;: 32767 IGNORED f::;:O -1 11S x InfinitY InfinitY 
e- 32767 IGNORED f<>O NaN NaN 

Source: Apple Numerics Manual (second edition), pages 16 to 18 

See Also: 3.325. SANE Routines 
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3.327. SANE Not-a-Number Codes 

Value Name Comments 
$1 NANSQRT Invalid square root (example: sqrt(-1)) 
$2 NAN ADD Invalid addition (example: (+INF)- (+INF)) 
$4 NAND IV Invalid division (examgje: 0/0) 
$8 NANMUL Invalid multiplication (example: 0 x IN F) 
$9 NAN REM Invalid remainder, invalid mod (examQJe: x rem 01 

$11 NANASCBIN Invalid ASCII string (example: 45N34) 
$14 NANCOMP Converted camp NaN to floating 
$15 NANZERO Attempted to create NaN with zero code 
$21 NANTRIG Invalid argument to trigonometric routine 
$22 NANINVTRIG Invalid argument to inverse trigonometric routine 
$24 NAN LOG Invalid argument to Jog routine 
$25 NAN POWER Invalid argument to x"i or x"y routine 
$26 NAN FINAN Invalid argument to financial function 
$FF NAN68881 NAN created by 68881 

Source: Apple Numerics Manual {second edition}, page 41 

See Also: 3.325. SANE Routines 

3.328. Comparison Effect on 68000 Status Bits 

Status Bit 
X N z v c Result of Com_Qarison 
0 0 0 0 0 Greater than 
1 1 0 0 1 Less than 
0 0 1 0 0 Equal to 
0 0 0 1 0 Unordered 

Source: Apple Numerics Manual {second edition), page 152 

See Also: 3.325. SANE Routines 

3.329. Result Codes from SANE Inquiries 

Value Class 
1 Signaling NaN 
2 Quiet NaN 
3 Infinity 
4 Zero 
5 Normalized 
6 De normalized 

Notes: The sign of the result is the sign of the source; magnitude 
gives class value, as above. 

Source: Apple Numerics Manual {second edition), page 153 

See Also: 3.325. SANE Routines 
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3.330. SANE Environment Word 

Bit Numbers 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 
X 

X X 
X 

X 
X 

X 
X 

X 
X X 

X 
X 

X 
X 

Source: Apple Numerics Manual (second edition), pages 162 to 163 

See Also: 3.325. SANE Routines 

0 Descrif)tion 
NOT USED 
Rounding direction 
Inexact exce~tion flag 
Divide-by-zero exceotion flaa 
Overflow exceJ)tion flag 
Underflow exceotion flag 
Invalid exception flag 
NOT USED 
Rounding orecision 
Inexact halt enable 
Divide-~zero halt enable 
Overflow halt enable 
Underflow halt enable 

X Invalid halt enable 

Values 

00 =to nearest 01 =to uoward 10 =downward, 11 :; toward zero 

00:; extended, 01 =double, 10 "'single._ 11 "'undefined 

UJ 

~ 

-1 
::r 
CD 
"'U 

c8 
Si1 
3 
3 
CD .., 
C/; 
)> 
"0 
"0 
(6" 

s: 
~ 
en 
0 
c: 

~ g 
0 
';II:' 
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3.331. Test-Exception Word 

Bit Numbers 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Description 
X X X X X X X X X X X NOT USED 

X Inexact exception 
X Divide-by-zero exception 

X Overflow exception 
X Underflow exception 

X Invalid exception 

Source: Apple Numerics Manual, page 164 

See Also: 3.325. SANE Routines 

3.332. Exception Halt Stack Frame 

Size Description MISC Record 
Long Pointer to MISC record ---> Long Pending DO 
Long SRC2 address Word Pending CCR 
Long SAC address Word Halt exceptions 
Long DSTaddress 
Word Opcode 
Long Return address 

Source: Apple Numerics Manual (second edition), page 169 

See Also: 3.325. SANE Routines 
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4.01. Macintosh Machine Summary 

CPU 
Coprocessor(s) 

RAM Memory Size 
ROM Memory Size 

Memory Addressing 
Floppy Disk(s) 

Hard Disk 
Ports 

Expansion Slots 
Sound 

Keyboard 
Display 
Height 
Depth 
Width 

Weight 
Software Supplied 

Introduced 

Notes: 

Source: 

See Also: 

128K 512K Plus 
7.8Mhz 68000 7.8Mhz 68000 7 .8Mhz 6BOOO 

None None None 
128K soldered in 512K soldered in 1MB uses SIMMs • 

64K 64K 128K *** 
24 bit 24 bit 24 bit 

One 400K t One 400K t One BOOK t 
None None External optional 

Two serial Two serial Two serial one SCSI 
None None None 

Four-voice chip Four-voice chiP Four-voice chip 
No arrow keys, keypad No arrow keys keypad Includes arrow keys, keypad 

9" mono 512x342 9" mono 512x342 9" mono 512x342 
13.5" 13.5" 13.5" 
10.9" 10.9" 10.9" 
9.7" 9.7" 9.7'' 

161bs 8 oz 161bs 8 oz 161bs B oz 
MacPaint MacWrite Finder MacPaint MacWrite Finder Finder, HyperCard 

Mar-84 Sep-84 Jan-86 

··Expandable to 4MB using 1MB SIMMs instead of supplied 256K SIMMs. 
••• Expandable to 8MB using 1MB SIMMs instead of supplied 256K SIMMs. 
• ••• Expandable to 256K. 
•**** Expandable to 512K. 
•t Plus optional external drive. 
•¥ Plus optional internal drive. 
•§ Actually not optional, but choice of two PC-Iike keyboards. 
•+ Apple's base option: 13" mono or 13" color monitors. 

Technical Introduction to the Macintosh Family, pages 9 to 12,251 to 255 

2.077. System Software History 

512KE SE 
7.8Mhz 68000 7.BMhz 68000 

None None 
512K soldered in 1MB uses SIMMs * 

12BK 256K 
24 bit 24 bit 

One BOOK t One BOOK t 
None Internal 20MB optional 

Two serial Two serial, one SCSI, two ADB 
None One 

Four-voice chip Four-voice chip 
No arrow keys keypad Optional ~ 

9" mono 512x342 9" mono 512x342 
13.5" 13.5" 
10.9" 10.9" 
9.7" 9.7" 

161bs 8 oz 171bs + 
Finder Finder,HyperCard 
Jan-86 Jan-B7 

II 
15.7Mhz 68020 

68881 math 
1MB uses SIMMs ** 

256K **** 
24 or32 bit 

One BOOK ¥ 
Internal 40MB optional 

Two serial, one SCSI, two ADB 
Six (NuBus) 

Apple Sound Chip 
Optional ~ 

Optional 640x4BO :1: 
5.5" 
14.8" 
18.7" 

241bs + 
Finder HyperCard 

Apr-87 

en 
CD 
~ 
6' 
:::J 

:;:; 
I 
Ill 
a. 
~ ..., 
CD 

U) 

:::j 
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4.02. Macintosh 128/512/Pius Keyboard Command Protocol 

Command Value Response Value 
(from computer) Command (from keyboard) 

$10 INQUIRY Key code or Null ($78) 
$14 INSTANT Key code or Null ($78) 
$16 MODEL NUMBER Model code* 
$36 TEST ACK ($70) or NAK ($77) 

Notes: *Model code is formatted as follows: 
Bit# Meaning_ 

7 1 = another device is attached 
4-6 Next device number (1-8) 
1-3 Keyboard model number {1-8) 
0 Always 1 

Source: Inside Macintosh, pages 111-30 to 111-31 

See Also: 4.03. Macintosh 128/512/Pius Key Transition Codes 
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4.03. Macintosh 1281512/Pius Key Transition Codes 

Key Keydown Code Keyup Code Key Keydown Code 
' $65 $E5 [Return 
1 $25 $AS [Left shift 
2 $27 $A7 z 
3 $29 $A9 X 
4 $28 $AB c 
5 $2F $AF v 
6 $20 $AD B 
7 $35 $85 N 
8 $39 $89 M 
9 $33 $83 , 
0 $38 $88 
- $37 $87 I 
= $31 $81 Right shift 

[Delete] $67 $E7 Left option 
rrab] $61 $E1 Command 

Q $19 $99 [Space 
w $1B $98 rEnterl 
E $1D $9D Right option 
R $1F $9F [Up arrow 
T $23 $A3 Left arrow 
y $13 $93 Right arrow 
u $41 $C1 [Down arrow 
I $45 $C5 [Clear] 

0 $3F $BF Keypad=(* 
p $47 $C7 Keypad I(* 
[ $43 $C3 Keypad* * 
1 $30 $BD Keypad 7 
\ $55 $D5 Keypad 8 

[Caps lock] $73 $F3 Keypad 9 
A $01 $81 Keypad-
s $03 $83 Keypad 4 
D $05 $85 Keypad 5 
F $07 $87 Keypad 6 
G $08 $88 Keypad+ * 
H $09 $89 Keypad 1 
J $4D $CD Keypad 2 
K $51 $D1 Keypad 3 
L $48 $CB Keypad enter 
, $53 $D3 Keypad o 
' $4F $CF Keypad. 

Notes: • Key definitions shown are for U.S. keyboard. 
• These codes are not the ones returned by the keyboard 
software driver. (See tables listed below for those codes.) 

$49 
$71 
$0D 
$OF 
$11 
$13 
$17 
$58 
$50 
$57 
$5F 
$59 
$71 
$75 
$6F 
$63 
$69 
$75 
$18 
$0D 
$05 
$11 
$OF 
$11 
$18 
$05 
$33 
$37 
$39 
$10 
$20 
$2F 
$31 
$00 
$27 
$29 
$2B 
$19 
$25 
$03 

•* Not on original keypad. (Original used arrow keys in these spots.) 

Source: Inside Macintosh, pages 111-31 to 111-32, IV-250 

See Also: 4.04. Macintosh U.S. Key Codes 
4.05. Macintosh International Key Codes 
4.06. Macintosh ADB Standard Key Codes 
4.07. Macintosh ADB Extended Key Codes 
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KeyupCode 
$C9 
$F1 
$80 
$8F 
$91 
$93 
$97 
$DB 
$00 
$D7 
$DF 
$09 
$F1 
$F5 
$EF 
$E3 
$E9 
$F5 
$98 
$8D 
$85 
$91 
$8F 
$91 
$9B 
$85 
$83 
$87 
$89 
$90 
$AD 
$AF 
$81 
$8D 
$A7 
$A9 
$AB 
$99 
$A5 
$83 
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4.04. Macintosh U.S. Key Codes 

1281512 Plus 128/512 
Key Code Code Key Code 

' $32 $32 [Return] $24 
1 $12 $12 [Left shift] $38 
2 $13 $13 z $06 
3 $14 $14 X $07 
4 $15 $15 c $08 
5 $17 $17 v $09 
6 $16 $16 B $08 
7 $1A $1A N $2D 
8 $1C $1C M $2E 
9 $19 $19 

' 
$28 

0 $1D $1D $2F 
- $18 $18 I $2C 

= $18 $18 Right shift] $38 
[Delete] $33 $33 Left option $3A 

[Tab] $30 $30 Command] $37 
Q $0C $0C [Space] $31 
w $0D $0D [Enter] $34 
E $0E $0E Right option $3A 
R $OF $OF Left arrow] NA 
T $11 $11 Right arrow NA 
y $10 $10 [Up arrowl NA 
u $20 $20 [Down arrow NA 
I $22 $22 Keypad clear NA 

0 $1F $1F Key_Q_ad = NA 
p $23 $23 Kemad 1 NA 
r $21 $21 Keypad* NA 
] $1E $1E Keypad 7 NA 
\ $2A $2A Keypad 8 NA 

[Caps loclg_ $39 $39 Keypad 9 NA 
A $00 $00 Keypad+ NA 
s $01 $01 Keypad 4 NA 
D $02 $02 Keypad 5 NA 
F $03 $03 KeyQad 6 NA 
G $05 $05 Keypad- NA 
H $04 $04 Keypad 1 NA 
J $26 $26 Keypad 2 NA 
K $28 $28 Keypad 3 NA 
L $25 $25 Keypad enter NA 

' 
$29 $29 Keypad 0 NA 

I $27 $27 Keypad. NA 

Notes: These codes are not the key down and key up codes 
sent to the computer by the keyboard. 

Source: Inside Macintosh, pages 1-251, V-191 

See Also: 4.03. Macintosh 12815121Pius Key Transition Codes 
4.05. Macintosh International Key Codes 
4.06. Macintosh ADB Standard Key Codes 
4.07. Macintosh ADB Extended Key Codes 

Plus 
Code 
$24 
$38 
$06 
$07 
$08 
$09 
$08 
$2D 
$2E 
$28 
$2F 
$2C 
$38 
$3A 
$37 
$31 
NA 
NA 

$46 
$42 
$4D 
$48 
$47 
$48 
$40 
$42 
$59 
$58 
$5C 
$46 
$56 
$57 
$58 
$4E 
$53 
$54 
$55 
$4C 
$52 
$41 
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4.05. Macintosh International Key Codes 

Key Code Key Code 
§ $32 A $00 
1 $12 s $01 
2 $13 0 $02 
3 $14 F $03 
4 $15 G $05 
5 $17 H $04 
6 $16 J $26 
7 $1A K $28 
8 $1C L $25 
9 $19 I $29 
0 $10 I $27 
- $18 ' $24 
= $18 [Left shiftl $38 

[Oeletel $33 \ $06 
[Tab] $30 z $07 
a $0C X $08 
w $00 c $09 
E $0E v $08 
R $OF 8 $20 
T $11 N $2E 
y $10 M $28 
u $20 . $2F 
I $22 $2C 

0 $1F I $0A 
p $23 [Riaht shift] $38 
[ $21 (Left option] $3A 
1 $1E Commandl $37 

[Return] $2A [Spacel $31 
[Caps lockl $39 [Enterl $34 

[Riaht ootion $3A 

Notes: • These codes are not the key down and key up codes 
sent to the computer by the keyboard. 
• Keys shown are for the British version of the keyboard. 

Source: Inside Macintosh, page 1-251 

See Also: 4.03. Macintosh 128/512/Pius Key Transition Codes 
4.04. Macintosh U.S. Key Codes 
4.06. Macintosh AOB Standard Key Codes 
4.07. Macintosh AOB Extended Key Codes 

381 



382 The Programmer's Apple Mac Sourcebook 

4.06. Macintosh ADB Standard Key Codes 

Key Code Key Code 
IEsca~e] $35 [Return] $24 

1 $12 [Left shift] $38 
2 $13 z $06 
3 $14 X $07 
4 $15 c $08 
5 $17 v $09 
6 $16 8 $08 
7 $1A N $2D 
8 $1C M $2E 
9 $19 ' 

$28 
0 $1D $2F 
- $18 I $2C 

::: $18 [Right shift] $38 
[Delete] $33 [Caps lock] $39 

[Tab] $30 [Option] $3A 
Q $0C [Command] $37 
w $0D [Space] $31 
E $0E [Enter] NA 
R $OF [Right option] NA 
T $11 lleft arrow] $78 
y $10 [Right arrow] $7C 
u $20 [Up arrow] $7E 
I $22 [Down arrow] $7D 

0 $1F Keypad clear $47 
p $23 Keypad= $51 
[ $21 Keypad I $48 
1 $1E Keypad* $43 
\ $2A Keypad 7 $59 

[Control] $38 Keypad 8 $58 
A $00 Keypad 9 $5C 
s $01 Keypad+ $45 
D $02 Keypad 4 $56 
F $03 Keypad 5 $57 
G $05 Keypad 6 $58 
H $04 Kewad- $4E 
J $26 Keypad 1 $53 
K $28 Keypad 2 $54 
L $25 Keypad 3 $55 

' $29 Keypad enter $4C 
' $27 K~ypad 0 $52 

Keypad. $41 

Notes: These codes are not the key down and key up codes 
sent to the computer by the keyboard. 

Source: Inside Macintosh, page V-191 

See Also: 4.03. Macintosh 128/5121Pius Key Transition Codes 
4.04. Macintosh U.S. Key Codes 
4.05. Macintosh International Key Codes 
4.07. Macintosh AD8 Extended Key Codes 
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4.07. Macintosh ADB Extended Key Codes 

Key Code Key Code 
[Esca:>el $35 K $28 

f1 $7A L $25 
f2 $78 ; $29 
f3 $63 " $27 
f4 $76 [Return] $24 
f5 $60 [Left shiftl $38 
f6 $61 z $06 
f7 $62 X $07 
f8 $64 c $08 
f9 $65 v $09 

f10 $60 B $08 
f11 $67 N $20 
f12 $6F M $2E 
f13 $69 $28 
f14 $68 $2F 
f15 $71 I $2C 

$32 [Right shift] $38 ($3C) 
1 $12 [Control] $38 
2 $13 [Left O_Q_tion] $3A 
3 $14 [Left command] $37 
4 $15 [Space] $31 
5 $17 [Right command] $37 
6 $16 [Right option] $3A ($30) 
7 $1A [Right control] $36 ($3E) 
8 $1C [Left arrow] $78 
9 $19 fRiaht arrow] $7C 
0 $10 [Up arrow] $7E 
. $18 roown arrowl $70 
= $18 Kevoad clear $47 

[Delete) $33 Keypad= $51 
[Tab $30 Keypad I $48 
a $0C Kevpad * $43 
w $00 Keypad 7 $59 
E $0E Keypad 8 $58 
R $OF Ke_yQ_ad 9 $5C 
T $11 Keypad+ $45 
y $10 Kevpad 4 $56 
u $20 Keypad 5 $57 
I $22 Keypad 6 $58 

0 $1F KeyQ_ad- $4E 
p $23 Keypad 1 $53 
r $21 Keypad 2 $54 
1 $1E KeyQ_ad 3 $55 
\ $2A Keypad enter $4C 

[Caps lock] $39 Keypad 0 $52 
A $00 Keyp_ad. $41 
s $01 [Help] $72 
D $02 [Home] $73 
F $03 [Page up] $74 
G $05 [Dell $75 
H $04 [Endl $77 
J $26 [Page down] $79 

Notes: • These codes are not the key down and key up codes 
sent to the computer by the keyboard. 
• Numbers in parentheses indicate values when key reassignment is made. 

Source: Inside Macintosh, page V-192 

See Also: 4.03. Macintosh 128/512/Pius Key Transition Codes 
4.04. Macintosh U.S. Key Codes 
4.05. Macintosh International Key Codes 
4.06. Macintosh ADB Standard Key Codes 
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4.08. Macintosh 128/512/Pius/SE System RAM Layout 

A S t tartuD Whll A e IDDIIcatlon R unn nr1 
High Memory 

Low Memory 

Main Sound Buffer 
Svstem Error Handler Use 

Main Screen Buffer 

Alternate Sound Buffer * 

Alternate Screen Buffer 
Static Allocation 

Svstem Startuo Blocks 
Svstem Startup Stack 

Application Heap 
Svstem Heao 

Svstem Globals 
Exception Vectors 

(MemTop) 
(MemTop)/2 + 1024 
(MemTop)/2 
(Appllimit) 
(AppiZone) 
(SysZone) 

Main Sound Buffer 
System Error Handler Use 

Main Screen Buffer 

Alternate Sound Buffer 

Alternate Screen Buffer 
Jump Table 

Application Parameters 
Application Globals 
QuickDraw Globals 

Stack 

I 

I 
Application Heap 

System Heap 
System Globals 

Exception Vectors 

Notes: • Names in parentheses are system global names. 
•* Does not apply to Mac SE; alternate sound buffer is not supported. 

Source: Inside Macintosh, page IV-257 
Technical Introduction to the Macintosh Family, page 141 

See Also: 4.09. Macintosh 128/512/Pius/SE Video Buffer 
4.1 0. Macintosh 128/512/Pius/SE Sound Buffer 
4.11. Macintosh II System RAM Layout 
4.12. Macintosh 128/512/Pius/SE General Memory Organization 
4.13. Macintosh II General Memory Organization 

4.09. Macintosh 128/512/Pius/SE Video Buffer 

Machine 
Oriainal 128 

512, 512E 
Plus/SE 
Plus/SE 
P/us/SE 
Plus/SE 

Notes: 

Source: 

See Also: 

Main Screen Alternate Screen 
Memory Buffer Location Buffer Location 

128K $1A700 $12700 
512K $7A700 $72700 
1MB $FA700 $F2700 
2MB $1FA700 $1F2700 

2.5MB $27A700 $272700 
4MB $3FA700 $3F2700 

• Global variable ScrnBase points to main screen buffer, 
BufPtr points to alternate screen buffer. 
• Buffer is $5580 bytes long (21888 decimal). 

Inside Macintosh, pages 11-19, IV-247 

4.08. Macintosh 128/512/Pius/SE System RAM Layout 
4.1 0. Macintosh 128/512/Pius/SE Sound Buffer 

Top of application space 

Bottom of application space 
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4.1 0. Macintosh 128/512/Pius/SE Sound Buffer 

Main Sound Alternate Sound 
Machine Memory Buffer Location Buffer Location 
Oriainal 128 128K $1FDOO $1A100 

512, 512E 512K $7FDOO $7A100 
Plus/SE 1MB $FFDOO $FA100* 
Plus!SE 2MB $1FFDOO $1FA100* 
Plus/SE 2.5MB $27FDOO $27A 1 00* 
P/us/SE 4MB $3FFDOO $3FA100* 

Notes: • Buffer is $2E4 bytes long (740 decimal). 

Source: 

See Also: 

•* Alternate sound buffer does not exist in Mac SE. 

Inside Macintosh, pages 11-19, IV-247 

4.08. Macintosh 128/512/Pius/SE System RAM Layout 
4.09. Macintosh 128/512/Pius/SE Video Buffer 

4.11. Macintosh II System RAM Layout 

High Memory 

Low Memory 

At Startuo 

System Error Handler Use 

Static Allocation 
System Startup Blocks 
System Startup Stack 

Application Heap 
System Heap 

Svstem Globals 
Exception Vectors 

(MemTop) 
(MemTop)/2 + 1024 
(MemTop)/2 
(Appllimit) 
(AppiZone) 
(SysZone) 

'hlle Aoollcation Runnin 1 

Svstem Error Handler Use 

Jumo Table 
Application Parameters 

Application Globals 
QuickDraw Globals 

Stack 
I 

I 
Application Heap 

Svstem Heap 
Svstem Globals 

Exception Vectors 

Notes: Names in parentheses are system global names. 

Source: Inside Macintosh, page IV-257 
Technical Introduction to the Macintosh Family, page 143 

See Also: 4.08. Macintosh 128/512/Pius/SE System RAM Layout 
4.09. Macintosh 128/512/Pius/SE Video Buffer 
4.1 0. Macintosh 128/512/Pius/SE Sound Buffer 
4.12. Macintosh 128/512/Pius/SE General Memory Organization 
4.13. Macintosh II General Memory Organization 
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Bottom of application space 
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4.12. Macintosh 128/512/Pius/SE General Memory Organization 

Address Contents 

Floppy Disk Controller and 
Versatile Interface Adapter 

$Co oooo_., __________ --1 

Serial Communications Controller 

$80 oooo_., __________ --t 

ROM (and SCSI) 

$40 oooo_., __________ --t 

RAM 

$00 0000 
-1~--------------------~ 

Notes: The entire space devoted to one element is not 
necessarily used; some items may be repeated, 
and some blocks of memory left blank. 

Source: Technical Introduction to the Macintosh Family, page 204 

See Also: 4.08. Macintosh 128/512/Pius/SE System RAM Layout 
4.09. Macintosh 128/512/Pius/SE Video Buffer 
4.1 0. Macintosh 128/512/Pius/SE Sound Buffer 
4.13. Macintosh II General Memory Organization 
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4.13. Macintosh II General Memory Organization 

Address Contents (in 24-bit address mode) Contents (in 32-bit address mode) 

$FOOOOO ____ •--------------------~ 
Standard NuBus Space 

NuBus * 
RESERVED 

$90 0000_1-------------------1 

ROM 

$80 0000 ____ ·-------------1 NuBus ** 

RAM 

$6000 0000 

$oo oooo ____ L _________ ____. 1/0 devices 
(IWM, VIA, SCC, etc.) 

$5000 0000 

ROM 

$4000 0000 

RAM 

$0000 0000 

Notes: •* 1 MB assigned to each slot; total of 6MB assigned to all slots. 
•** 256 MB assigned to each slot; total of 1 .5 GB assigned to all slots. 

Source: Technical Introduction to the Macintosh Family, pages 204, 205 

See Also: 4.08. Macintosh 128/512/Pius/SE System RAM Layout 
4.09. Macintosh 128/512/Pius/SE Video Buffer 
4.1 o. Macintosh 128/512/Pius/SE Sound Buffer 
4.11 . Macintosh II System RAM Layout 
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4.14. Parameter RAM Layout 

Size Parameter Values 
Bvte Validitv Status $AS if data is valid 
Bvte Modem Port Node ID Hint Used bv AppleTalk default= 0 
Bvte Printer Port Node ID Hint Used bv Apple Talk default= 0 
Bvte Port Use Types Used bv Apple Talk default= 0 
lnt Modem Port Confiauration See 3.247. 
lnt Printer Port Configuration See 3.247. 

Lonaint Alarm Settina Number of seconds since midnight 1 Jan 1904 
lnt Application Font Font ID number minus 1 {default = 2; Geneva) 
lnt Auto key Settings * 
lnt Other Settings 1 ** 
lnt Other Settings 2 *** 

Notes: •* Consists of Bit #s Contents Comments 
four fields formatted as follows: 0 Printer Connect 0 = printer port, 1 = modem port 

1-7 RESERVED 
8-11 Autokey rate In two-tick units 
12-15 Autokey threshold In four-tick units 

•** Consists of 0-3 Caret blink time In four-tick units 
four fields formatted as follows: 4-7 Doubleclick time In four-tick units 

8-10 Speaker volume In units, 0 to 7 
11-15 RESERVED 

•*** Consists of 0-1 RESERVED 
six fields formatted as follows: 2-3 Menu blink setting Number of blinks, 0 to 3 

4 System startup disk 0 =internal, 1 =external 
5 RESERVED 
6 Mouse scaling 1 =on, 0 =off 

7-15 RESERVED 

Source: Inside Macintosh, pages 11-369 to 11-373 
Technical Introduction to the Macintosh Family, pages 131 to 132 

See Also: 3.247. Driver Reset Word 

4.15. Real Time Clock Register Commands 

Bit Number 
7 6 5 4 3 2 1 0 Register Direction Comments 
1 0 0 0 0 0 0 1 Seconds 0 Read LO bvte of seconds 
0 0 0 0 0 0 0 1 Seconds 0 Write LO bvte of seconds 
1 0 0 0 0 1 0 1 Seconds 1 Read 
0 0 0 0 0 1 0 1 Seconds 1 Write 
1 0 0 0 1 0 0 1 Seconds 2 Read 
0 0 0 0 1 0 0 1 Seconds 2 Write 
1 0 0 0 1 1 0 1 Seconds 3 Read HO bvte of seconds 
0 0 0 0 1 1 0 1 Seconds 3 Write HO bYte of seconds 
0 0 1 1 0 0 0 1 Test Write HO 2 bits of reaister should be set to 0 
0 0 1 1 0 1 0 1 Write Protect Write HO bit of reaister write orotects RTC chip 
1 0 1 0 X X 0 1 RAM address 1 OOxx Read RAM addresses $10-$13 
0 0 1 0 X X 0 1 RAM address 1 OOxx Write RAM addresses $10-$13 
1 1 X X X X 0 1 RAM address Oxxxx Read RAM addresses $00-$0F 
0 1 X X X X 0 1 RAM address Oxxxx Write RAM addresses $00-$0F 

Notes: LO two bits of the command byte must always be 01 binary. 

Source: Inside Macintosh, pages 111-37 to 111-38 

See Also: 4.14. Parameter RAM Layout 
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4.16. VIA Registers 

VIA Register A 
Bit Number 
7 6 5 4 
X 

X 
X 

X 

VIA R egister B 
X 

X 
X 

X 

3 

X 

X 

2 1 

X X 

X 
X 

VIA~ . h I C I R en P1 era ontro e~1ster 
X X X 

X 
X X X 

0 Register Name 
vSCCWReq 
vPaoe2 
vHeadSel 
vOverlay 
vSndPg2 

X vSound _(mask) 

vSndEnb 
vH4 
vY2 
vX2 
vSW 
rTCEnb 
rTCCik 

X rTCData 

X 

Source: Inside Macintosh, pages 111-39 to 111-40 

Comments 
sec wait/request register (1 =char waiting) 
1 =alternate screen buffer, 0 =main buffer 
Disk select (SEL) line 
1 = ROM overlays RAM in low memory 
1 :;;: alternate sound buffer, 0:;;: main buffer 
Sound Volume (0-7) 

1 :;;: sound enabled, 0 = disabled 
1 :;;: video in horiz. blanking period 
Mouse vertical quadrature sional 
Mouse horizontal quadrature signal 
1 :;;: mouse switch pressed, 0 =not pressed 
Real Time Clock Enable 
Real Time Clock Clock 
Real Time Clock Data 

Keyboard Data Interrupt 
Keyboard Clock Interrupt 
One-Second Interrupt 
Vertical Blanking Interrupt 

See Also: 4.15. Real Time Clock Register Commands 

4.17. VIA Timers 

Location 
vBase+vT1C 
vBase+vT1 CH 
vBase+T1L 
vBase+vT1 LH 
vBase+T2C 
vBase+vT2CH 

Notes: 

Source: 

See Also: 

Timer Comments 
Counter 1 LO byte 
Counter 1 HO byte 
Latch 1 LO byte 
Latch 1 HO byte 
Counter 2 LO byte 
Counter 2 HO byte 

You must store the HO and LO bytes separately, 
because they are not located adjacent in memory. 

Inside Macintosh, pages 111-40 to 111-41 

4.16. VIA Registers 
4.18. VIA Interrupts 
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4.18. VIA Interrupts 

Bit Number 
7 6 5 4 3 2 1 0 Interrupt Name Comments 
X IRQ 1 = enable INTs, 0 = disable INTs 

X Timer 1 
X Timer2 

X Keyboard Clock 
X Keyboard Data Bit 

X Keyboard Data Ready 
X Vertical Blanking Interrupt 

X One-Second Interrupt 

Notes: 

Source: 

See Also: 

Bit 7 is always 1 when read. 

Inside Macintosh, page 111-41 

4.16. VIA Registers 
4.17. VIA Timers 

4.19. Exception Vectors 

Location Vector Comments 
$00 Reset Not a vector: contains initial stack pointer 
$04 Reset Initial vector 
$08 Bus Error 
$0C Address Error 
$10 Illegal Instruction 
$14 Divide by Zero 
$18 CHK Instruction 
$1C TRAPV Instruction 
$20 Privilege Violation 
$24 Trace Interrupt 
$28 Line 1 01 0 Emulator 
$2C Line 1111 Emulator 

$30-$3B Unassigned RESERVED 
$3C Uninitialized Interrupt 

$40-$5F Unassigned RESERVED 
$60 Spurious Interrupt 
$64 VIA Interrupt 
$68 SCC Interrupt 
$6C VIA+SCC Vector Temporary 
$70 Interrupt Switch 
$74 Interrupt Switch+ VIA 
$78 Interrupt Switch + SCC 
$7C Interrupt Switch + VIA + SCC 

$80-$BF TRAP Instructions 
$CO-$FF Unassigned RESERVED 

Source: Inside Macintosh, pages 111-45 to 111-46 

See Also: 4.26. 680x0 Exception Vectors 
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4.20. SCC Data and Control Registers 

Location Register Comments 
sccWBase+aData Data A Write 
sccRBase+aData Data A Read 
sccWBase+bData DataB Write 
sccRBase+bData DataB Read 
sccW8ase+aCtl Control A Write 
sccRBase+aCtl Control A Read 
sccW8ase+bCtl Control 8 Write 
sccR8ase+bCtl Control 8 Read 

Notes: • Use only even-address reads, odd-address writes. 
• sec chip should not be accessed more often than every 2.2 microseconds. 

Source: Inside Macintosh, page 111-25 

4.21. SCSI Address Assignments 

Address Device Comments 
0 Lowest priority boot device 
1 
2 CMS drives 
3 
4 
5 MacBottom drives 
6 Highest priority boot device 
7 Macintosh 

Notes: No two SCSI devices should occupy the same address. 

Source: CMS Disk Manual, page 26 

4.22. Disk State Control Lines and Registers 

State Control Lines 
CA2 CA1 CAD SEL Register Direction Comments 

0 0 0 0 DIRTN Read/write Direction of head step (0 = in, 1 = out) 
0 0 0 1 CSTIN Read only Disk in place (0 ==disk in drive) 
0 0 1 0 STEP Read/write Disk head step (0 = step one track) 
0 0 1 1 WRTPRT Read only Disk locked (0 = disk is locked) 
0 1 0 0 MOTORON Read/write Disk motor runnin_gJO = motor on 1 = motor off) 
0 1 1 0 EJECT Write only Disk eject ( 1 = eject) 
0 1 0 1 TKO Read only Head is at track zero (0 = head is at track 0) 
0 1 1 1 TACH Read only Tachometer (pulse train indicates disk speed) 
1 0 0 0 RDDATAO Read only Read data from lower head 
1 0 0 1 RDDATA1 Read only Read data from upper head 
1 1 0 0 SIDES Read only Sinale- or double-sided drive (0 = single-sided 1 = double-sidedJ 
1 1 1 1 ORVIN Read only Drive installed (0 = drive connected, 1 = no drive installed) 

Notes: See source for directions on how to trigger read/write states. 

Source: Inside Macintosh, pages 111-34 to 111-36 
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4.23. 680x0 Register Set 

31 16 15 7 0 
DO 
D1 
D2 
D3 
D4 
D5 
D6 
D7 

AO 
At 
A2 
A3 
A4 
AS 
A6 

A 7 (User stack pointer) 

PC (Program counter) 

0 I CCR (Condition code register *) 

A 7' (Interrupt stack pointer) 

A 7" (Master stack pointer) 

I (CCR} I SR (Status register) 

VBR (Vector base register *) a SFC (Alternate function registers •• 
DFC *** 

CACR (Cache control register **) 

CAAR (Cache address register **) 

Notes: •* 68020 extends register to 16 bits; 68000 register is 8 bits. 
•** 68020 only. 
•*** Only LO three bits actually used. 

Source: M68000 Programmer's Reference Manual, page 1-2 
MC68020 32-bit Microprocessor User's Manual, page 1-3 

See Also: 1.1 0. Common 680x0 Data Formats 
4.24. 680x0 Instruction Set 
4.25. 680x0 Addressing Modes 
4.43. 68000 Pinouts 
4.44. 68020 Pinouts 

***) 
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4.24. 680x0 Instruction Set 

Mnemonic Instruction Description Syntax 
ABCD Add decimal with extend ABCD -(Ay), -{Ax) 
ADD Add ADD Dn,<ea> 
ADDA Add address ADDA <ea>,An 
ADD I Add immediate ADDI #<data>,<ea> 
ADDQ Add quick ADDQ #<data>,<ea> 
ADDX Add with extend ADDX -{Ay),-{Ax) 
AND Loaical AND AND Dn,<ea> 
AND I Logical AND immediate ANDI #<data>,<ea> 

ANDI #<data>,CCR 
ANDI #<data> SA*** 

ASL Arithmetic shift left ASL #<data>,Dy 
ASL <ea> 

ASR Arithmetic shift right ASR #<data>,Dy 
ASR <ea> 

Bee Branch conditionally Bcc<label> 
BCHG Test bit and change BCHG Dn,<ea> 

BCHG #<data>,<ea> 
BCLR Test bit and clear BCLR Dn,<ea> 

BCLR #<data>,<ea> 
BFCHG* Test bit field and change BFCHG <ea>{offset:width} 
BFCLR * Test bit field and clear BFCLR <ea> {offset:width} 
BFEXTS * Bit field extract (sianed) BFEXTS <ea> {offset:width},Dn 
BFEXTU * Bit field extract (unsigned) BFEXTU <ea> {offset:width},Dn 
BFFFO* Bit field find first one BFFFO <ea> {offset:width},Dn 
BFINS* Bit field insert BFINS Dn,<ea> {offset:width} 
BFSET* Test bit field and set BFSET <ea> {offset:width} 
BFTST* Test bit field BFTST <ea> {offset:width} 
BKPT Breakpoint BKPT #<data> 
BRA Branch BRA<Iabel> 
BSET Test bit and set BSET Dn,<ea> 

BSET #<data>,<ea> 
BSR Branch to subroutine BSR <label> 
BTST Test bit BTST Dn,<ea> 

BTST #<data>,<ea> 
CALLM * Call module CALLM #<data> <ea> 
CAS* Compare and swap operands CAS De Du,<ea> 
CAS2* Compare and swap dual operands CAS2 Dc1 :Dc2,Du1 :Du2,(Rn1 ):(Rn2) 
CHK Check reaister aaainst bound CHK <ea>,Dn 
CHK2* Check register against upper and lower bounds CHK2 <ea> Rn 
CLR Clear CLR <ea> 
CMP Compare CMP<ea>,Dn 
CMPA Compare address CMPA <ea>,An 
CMPI Compare immediate CMPI #<data>,<ea> 
CMPM Compare memory to memory CMPM (Ay) +, (Ax) + 
CMP2* Compare register against upper and lower bounds CMP2 <ea>,Rn 
DBcc Test condition decrement and branch DBcc Dn,<label> 
DIVS Signed divide DIVS.W <ea>,Dn 
* DIVS.L <ea>,Dq 
* DIVS.L <ea>.Dr :Do 
DIVSL * Signed divide DIVSL.L <ea> Dr:Dq 
DIVU Unsigned divide DIVS.W <ea>,Dn 
* DIVU.L <ea>,Dq 
* DIVU.L <ea>,Dr:Dq 
DIVUL * Unsigned divide DIVUL.L <ea>,Dr:Dq 
EOR Logical exclusive OR EOR Dn,<ea> 
EO AI Logical exclusive OR immediate EORI #<data>,<ea> 

EORI #<data>,CCR 
EORI #<data>,SR *** 

(contmued) 
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Table 4.24. Continued 

Mnemonic Instruction Description Syntax 
EXG Exchange registers EXG Dx,Dy 

EXGAx,Ay 
EXG Dx,Ay 

EXT Sign extend EXT.WDn 
EXT.L On 

EXTB* Sign extend EXTB.L Dn 
ILLEGAL Take illeaal instruction trap ILLEGAL 
JMP Jump JMP <ea> 
JSR Jump to subroutine JSR <ea> 
LEA Load effective address LEA <ea> An 
LINK Link and allocate LINK An,#<displacement> 
LSL Logical shift left LSL Dx,Oy 

LSL #<data>,Oy 
LSL <ea> 

LSR Logical shift right LSR Ox,Oy 
LSR #<data>,Oy 
LSR <ea> 

MOVE Move MOVE <ea>,<ea> 
MOVE <ea>,CCR 
MOVE <ea>,SR *** 

MCVEA Move address MCVEA <ea>,An 
MOVECCR Move condition code reaister MOVECCA <ea> 
MOVE SA Move status reaister MOVESR,<ea> 
MOVE USP*** Move user stack pointer MOVE USP,An 

MOVE An USP 
MOVEC Move control register MOVEC Rc,Rn 

MOVEC Rn,Rc 
MOVEM Move multiple registers MOVEM registerlist,<ea> 

MOVEM <ea>,reaisterlist 
MOVEP Move peripheral MOVEP Ox,(d,Ay) 

MOVEP (d Ay)Ox 
MOVEQ Move quick MOVEQ #<data>,On 
MOVES Move alternate address space MOVES Rn,<ea> 

MOVES <ea> An 
MULS Signed multiply MULS.W <ea>,On 

MULS.L <ea>,OI * 
MULS.L <ea>,Oh:OI * 

MULU Unsigned multiply MULU.W <ea>,Dn 
MULU.L <ea>,OI * 
MULU.L <ea>,Oh:OI * 

NBCO Negate decimal with extend NBCO <ea> 
NEG Negate NEG<ea> 
NEGX Neaate with extend NEGX<ea> 
NOP No operation NOP 
NOT Logical complement NOT <ea> 
OR Logical inclusive OR OR<ea>,On 

OR Dn,<ea> 
ORI Logical inclusive OR immediate ORI #<data>,<ea> 

ORI #<data>,CCR 
ORI #<data>,SR *** 

PACK* Pack BCD PACK -(Ax),-(Ay),#<adjustment> 
PACK Ox,Oy,#<adjustment> 

PEA Push effective address PEA <ea> 
RESET Reset external devices RESET*** 
ROL Rotate left ROL Ox,Oy 

ROL #<data>,Oy 
ROL <ea> 

ROR Rotate right ROR Ox,Dy 
ROR #<data>,Dy 
AOR <ea> 

ROXL Rotate left with extend ROXL Dx,Oy 
ROXL #<data>,Oy 
ROXL<ea> 

(contmued) 
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Table 4.24. Continued 

Mnemonic 
ROXR 

RTD 
ATE*** 
RTM* 
RTR 
RTS 
SBCD 

Sec 
STOP 
SUB 

SUBA 
SUB I 
SUBQ 
SUBX 

SWAP 
TAS 
TRAP 
TRAPcc* 

TRAPV 
TST 
UNLK 
UNPK* 
coBcc ** 
cpDBcc ** 
cpGEN ** 
cpRESTORE ** 
cpSAVE ** 
coSec** 
cpTRAPcc ** 

Notes: 

Legend: 

Source: 

See Also: 

Instruction Description 
Rotate right with extend 

Return and deallocate 
Return from exceotion 
Return from module 
Return and restore codes 
Return from subroutine 
Subtract decimal with extend 

Set conditionally 
Stoo 
Subtract 

Subtract address 
Subtract immediate 
Subtract Quick 
Subtract with extend 

Swap reaister halves 
Test operand and set 
Trap 
Trap conditionally 

Trap on overflow 
Test operand 
Unlink 
Unpack BCD 
Branch conditionally 
Test coprocessor condition decrement and branch 
Coprocessor oeneral instruction 
Restore internal state of coorocessor *** 
Save internal state of coprocessor *** 
Set conditionally 
Trap conditionally 

•* 68020 only. 
•** Coprocessor instruction. 
•*** Privileged instruction. 

On = data register direct (n ;;:: register number) 
An = address register direct (n = register number) 
(An) ::;:: address register indirect 

Svntax 
ROXR Dx,Dy 
ROXR #<data>,Dy 
ROXR<ea> 
RTD #<displacement> 
ATE 
RTMRn 
RTR 
RTS 
SBCD Dx,Dy 
SBCD -(Ax),-(Av) 
Sec <ea> 
STOP #<data> 
SUB <ea>,Dn 
SUB On <ea> 
SUBA <ea> An 
SUBI #<data>,<ea> 
SUBQ #<data>,<ea> 
SUBX Dx,Dy 
SUBX -(Ax), -(Ay) 
SWAP On 
TAS <ea> 
TRAP #<vector> 
TRAPcc 
TRAPcc. W #<data> 
TRAPcc.L #<data> 
TRAPV 
TST <ea> 
UNLKAn 
UNPACK -(Ax), -(Ay),#<adiustment> 
coBcc <label> 
coDBcc Dn,<label> 
cpGEN <Parameters> 
coRESTORE <ea> 
cpSAVE <ea> 
coSec <ea> 
cpTRAPcc 
coTRAPcc #<data> 

(An)+ = address register indirect with postincrement 
-(An) = address register indirect with predecrement 
.W =short 
.L =long 

#<data> = immediate data 
<ea> =effective address 
Other abbreviations in Syntax field follow Motorola conventions. 

M68000 Programmer's Reference Manual, pages 1-5, B1 to B116 
MC68020 32-bit Microprocessor User's Manual, pages 1-6, B1 to 8170 

1.1 0. Common 680x0 Data Formats 
4.23. 680x0 Register Set 
4.25. 680x0 Addressing Modes 
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4.25. 680x0 Addressing Modes 

Mode 
Data Register Direct 
Address Register Direct 
Absolute Short 
Absolute Lana 
PC Relative with Offset 
PC Relative with Index and Offset 
PC Relative Memory Indirect Post-Indexed* 
PC Relative Memory_ Indirect Pre-Indexed* 
Register Indirect 
Postincrement Reaister Indirect 
Predecrement Register Indirect 
Register Indirect with Offset 
Indexed Register Indirect with Offset 
Indexed Reaister with Base Offset * 
Memory Indirect Post-Indexed * 
Memory Indirect Pre-Indexed* 
Immediate 
Quick Immediate 
Implied Register 

Notes: 

Legend: 

Source: 

See Also: 

The Programmer's Apple Mac Sourcebook 

Effective Address Other 
Dn 
An 
next word) 
next doubleword} 
PC + d16 
PC +d8 
bd + PC) + Xn.SIZE*SCALE + od 
bd + PC + Xn.SIZE*SCALE) + od 
An 
An An <- An + N (after calculationl 
An An<- An-N (before calculation' 
An + d16 
An + (Xn) + d8 
An + (Xn)_ + bd 
bd + An) + Xn.SIZE*SCALE + od 
bd +An+ Xn.SIZE*SCALE) + od 

Data= next word(s) 
Inherent data 

SR, USP, SSP, PC, 
VBR SFC or DFC 

* 68020 only. 

Dn =data register direct (n =register number) 
An= address register direct (n =register number) 
(An) = address register indirect 
(An)+= address register indirect with postincrement 
-(An)= address register indirect with predecrement 
Other abbreviations in Syntax field follow Motorola conventions. 

M68000 Programmer's Reference Manual, page1-4 
MC68020 32-bit Microprocessor User's Manual, pages 2-6 to 2-19 

1.1 0. Common 680x0 Data Formats 
4.23. 680x0 Register Set 
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4.26. 680x0 Exception Vectors 

Vector# Address Vector Assignment 
0 $00 Reset: initial SSP 
1 $04 Reset: initial PC 
2 $08 Bus error 
3 $0C Address error 
4 $10 Illegal instruction 
5 $14 Zero divide 
6 $18 CHK instruction (CHK2 also on 68020) 
7 $1C TRAPV, cpTRAPcc, TRAPcc instructions 
8 $20 Privilege violation 
9 $24 Trace 
10 $28 Line 1 01 0 emulator 
11 $2C Line 1111 emulator 
12 $30 RESERVED 

13 * $34 Coprocessor protocol violation 
14 $38 Format error 
15 $3C Uninitialized interrupt vector 

16-23 $40-$5C RESERVED 
24 $60 Spurious interrupt 
25 $64 Level 1 interrupt autovector 
26 $68 Level 2 interrupt autovector 
27 $6C Level 3 interrupt autovector 
28 $70 Level 4 interrupt autovector 
29 $74 Level 5 interrupt autovector 
30 $78 Level 6 interrupt autovector 
31 $7C Level 7 interrupt autovector 

32-47 $80-$BC TRAP instruction vectors 
48 * $CO FPCP branch or set on unordered condition 
49 * $C4 FPCP inexact result 
50* $C8 FPCP divide by zero 
51 * $CC FPCP underflow 
52* $DO FPCP operand error 
53* $D4 FPCP overflow 
54* $08 FPCP signaling NAN 
55* $DC RESERVED 
56* $EO PMMU configuration 
57* $E4 PMMU illegal operation 
58* $E8 PMMU access level violation 

59-63 $EC-$FF RESERVED 
64-255 $100-$3FC User-defined 

Notes: * Defined in the 68020 reference only. 

Source: M68000 Programmer's Reference Manual, page 4-5 
MC68020 32-bit Microprocessor User's Manual, pages 6-5 to 6-6 

See Also: 4.19. Exception Vectors 
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4.27. 680x0 Address Space Types 

~ c d 0 unctton o e utput 
FC2 FC1 FCO Address Space 

0 0 0 RESERVED 
0 0 1 User data space 
0 1 0 User program s_pace 
0 1 1 User-defined 
1 0 0 RESERVED 
1 0 1 Supervisor data space 
1 1 0 Supervisor program space 
1 1 1 CPU space (interrupt acknowledae) 

Source: M68000 Programmer's Reference Manual, page 4-3 
MC68020 32-bit Microprocessor User's Manual, page 6-4 

4.28. 680x0 Normal Stack Frames 

15 

0 0 0 0 I 

0 0 0 1 I 

0 0 1 0 I 

Status Register 
Program Counter (Hiah) 
Program Counter (Low) 

Vector Offset 

Status Re_gister 
Program Register (High) 
Proaram Reaister (Low) 

Vector Offset 

Status Register 
Proaram Counter (Highl 
Program Counter (Low) 

Vector Offset 
Instruction Address (High) 
Instruction Address (Low) 

0 
<-----SP 

+$02 
+$04 

+$06* 

<-----SP* 
+$02* 
+$04* 
+$06* 

<-----SP 
+$02* 
+$04* 
+$06* 
+$08* 
+$0A* 

Notes: * Not used on 68000. 

Source: M68000 Programmer's Reference Manual, page 4-7 
MC68020 32-bit Microprocessor User's Manual, pages 6-20 to 6-21 

See Also: 4.29. 680x0 Exception Stack Frames 
4.30. 68020 Long/Short Bus Cycle Fault Stack Frames 
4.31. 68020 Module Call Stack Frame 
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4.29. 680x0 Exception Stack Frames 

68000 Exception Stack (Bus and Address Error) 
15 D 

Status Register 
Program Counter (Hiqh) 
Program Counter (Low) 

1 0 0 0 J Vector Offset 
Special Status Word 
Fault Address (High) 
Fault Address (Low} 
RESERVED 
Data Output Buffer 
RESERVED 
Data Input Buffer 
RESERVED 
Instruction Input Buffer 
16 Words of Internal Info 

<-----SP 
+$D2 
+$D4 
+$D6 
+$D8 
+$DA 
+$DC 
+$DE 
+$1D 
+$12 
+$14 
+$16 
+$18 
+$1A 

68020 Exception Stack (Coprocessor Mid-Instruction) 
15 D 

1 0 0 1 I 

Status Reqister 
Program Counter (High) 
Program Counter (low) 

Vector Offset 
Instruction Address (Highl 
Instruction Address (low) 
4 Words of Internal Registers 

<-----SP 
+$D2 
+$D4 
+$D6 
+$D8 
+$DA 
+$DC 

Source: M68000 Programmer's Reference Manual, page 4-14 
MC68020 32-bit Microprocessor User's Manual, page 6-21 

See Also: 4.28. 680x0 Normal Stack Frames 
4.30. 68020 Long/Short Bus Cycle Fault Stack Frames 
4.31. 68020 Module Call Stack Frame 
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4.30. 68020 Long/Short Bus Cycle Fault Stack Frames 

68020 Short Bus Cycle Fault Stack Frame 
15 0 

Status Register 
Program Counter (High) 
Program Counter (Low) 

1 0 1 0 I Vector Offset 
Internal Register 
Special Status Word 
Instruction Pipe Stage C 
Instruction Pipe Stage B 
Data Cycle Fault Address (High) 
Data Cycle Fault Address (Low)_ 
Internal Register 
Internal Register 
Data Output Buffer (High) 
Data OutQ_ut Buffer (Low) 
Internal Register 
Internal Register 

68020 Long Bus Cycle Fault Stack Frame 
15 0 

Status Re_g_ister 
Program Counter (High) 
Program Counter (low) 

1 0 1 1 I Vector Offset 
Internal Register 
Special Status Word 
Instruction Pipe Stage C 
Instruction Pipe Stage B 
Data Cycle Fault Address_(High) 
Data Cycle Fault Address (Low) 
Internal Register 
Internal Register 
Data OutQ_ut Buffer (Highl 
Data Output Buffer (low) 
Internal Register 
Internal Register 
Internal Register 
Internal Register 
Stag_e B Address (High) 
Stage B Address (low) 
Internal Register 
Internal Register 
Data Input Buffer _{High) 
Data Input Buffer (Low) 
22 Words Internal Registers 

<-----SP 
+$02 
+$04 
+$06 
+$08 
+$0A 
+$0C 
+$0E 
+$10 
+$12 
+$14 
+$16 
+$18 
+$1A 
+$1C 
+$1E 

<-----SP 
+$02 
+$04 
+$06 
+$08 
+$0A 
+$0C 
+$0E 
+$10 
+$12 
+$14 
+$16 
+$18 
+$1A 
+$1C 
+$1E 
+$20 
+$22 
+$24 
+$26 
+$28 
+$2A 
+$2C 
+$2E 
+$30 

Source: MC68020 32-bit Microprocessor User's Manual, pages 6-22 to 6-23 

See Also: 4.28. 680x0 Normal Stack Frames 
4.29. 680x0 Exception Stack Frames 
4.31. 68020 Module Call Stack Frame 
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4.31. 68020 Module Call Stack Frame 

15 12 8 
Opt Type Saved Access Level 

0 0 0 0 0 0 0 0 Condition Codes 
0 0 0 0 0 0 0 0 Argument Codes 

RESERVED 
Module Description Pointer (High) 
Module Description Pointer (Low) 
Saved Program Counter (High) 
Saved Program Counter (Low) 
Saved Module Data Area Pointer (High) 
Saved Module Data Area Pointer (Low) 
Saved Stack Pointer (High)_ 
Saved Stack Pointer (Low) 
Optional Arguments 

0 
<-----SP 

+$02 
+$04 
+$06 
+$08 
+$0A 
+$0C 
+$0E 
+$10 
+$12 
+$14 
+$16 
+$18 

Source: MC68020 32-bit Microprocessor User's Manual, page D-3 

See Also: 4.28. 680x0 Normal Stack Frames 
4.29. 680x0 Exception Stack Frames 
4.30. 68020 Long/Short Bus Cycle Fault Stack Frames 

4.32. 680x0 Special Status Word 

68000 
Bit# Function DescriQtion 

0 FCO Function code 0 
1 FC1 Function code 1 
2 FC2 Function code 2 
3 - RESERVED 
4 - RESERVED 
5 - RESERVED 
6 - RESERVED 
7 - RESERVED 
8 RW Read/write flag (0 = write, 1 = read) 
9 BY Byte transfer flag 
10 HB Hiah bvte transfer 
11 RM Read-modify-write cycle 
12 OF Data fetch to input buffer 
13 IF Instruction fetch to input buffer 
14 - RESERVED 
15 RR Rerun flag (0 = proc rerun, 1 = software rerun) 

401 
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Table 4.32. Continued 

68020 
Bit# 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

Source: 

Function Description 
FCO Function code 0 
FC1 Function code 1 
FC2 Function code 2 
0 

SIZ HO size code for data cycle 
SIZ LO size code for data cycle 
RW Read/write flaa (0 =write, 1 =read} 
RM Read-modify-write cycle 
DF Fault rerun flag for data cycle (0 = do not rerurtl_ 
0 
0 
0 

RB Rerun flag for stage B of instruction _pipe (0 = do not rerun) 
RC Rerun flag for stage C of instructionJ!!Q_e (0 =do not rerun) 
FB Fault on stage B of instruction pipe 
FC Fault on stage C of instruction pipe 

M68000 Programmer's Reference Manual, page 4-15 
MC68020 32-bit Microprocessor User's Manual, page 6-17 

4.33. 680x0 Coprocessor Interface Register Set Map 

31 
Response 

Save 
Operation 

RESERVED 

Re_g_ister 

16 15 
Control 
Restore 

Word Command 
Condition 

Operand 
Select RESERVED 

Instruction Address 
Operand Address 

0 
$00 
$04 
$08 
$DC 
$10 
$14 
$18 
$1C 

Source: MC68020 32-bit Microprocessor User's Manual, pages 8-5 to 8-6 

See Also: 4.23. 680x0 Register Set 
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4.34. NuBus Memory Usage 

Address Mac II 32-Bit Bus Contents N B Add s u us ress tpace c t t on ens 

Slots Slots 
$F100 0000 

RESERVED* Slot 0 ** 
$FOOO 0000 

NuBus *** Expansion Address 

$6000 0000 

1/0 *** UNUSED 

$5000 0000 

ROM*** UNUSED 

$4000 0000 

RAM Access to RAM 

$0000 0000 

Notes: •* Used by Macintosh system; will generate bus error exception if referenced. 
•** NuBus $F080 0000 to $FOFF FFFF is remapped to Apple Bus $4080 0000 to 
40FF FFFF. NuBus $FOOO 0000 to $F070 FFFF is remapped to Apple Bus $5000 0000. 
•*** $6000 0000 to $8FFF FFFF presently unused; $9000 0000 up for super slots $9 to $E. 

Source: Designing Cards and Drivers for the Macintosh II and Macintosh SE, pages 1-10, 4-5 

See Also: 4.13. Macintosh II General Memory Organization 
4.35. NuBus Slot Memory Assignments 
4.37. NuBus to 68020 Byte Swapping 
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4.35. NuBus Slot Memory Assignments 

NuBus Slot Macintosh 24-Bit Addr. NuBus Suf)er Slot Addr. NuBus Slot S12_ace 
$9 $90 0000 to $9F FFFF $9000 0000 to $9FFF FFFF $F900 0000 to $F9FF FFFF 
$A $AO 0000 to $AF FFFF $AOOO 0000 to $AFFF FFFF $FAOO 0000 to $FAFF FFFF 
$8 $80 0000 to $BF FFFF $8000 0000 to $BFFF FFFF $FBOO 0000 to $FBFF FFFF 
$C $CO 0000 to $CF FFFF $COOO 0000 to $CFFF FFFF $FCOO 0000 to $FCFF FFFF 
$0 $DO 0000 to $DF FFFF $DODO 0000 to $DFFF FFFF $FDOO 0000 to $FDFF FFFF 
$E $EO 0000 to $EF FFFF $EOOO 0000 to $EFFF FFFF $FEOO 0000 to $FEFF FFFF 

Notes: Only one megabyte of NuBus card space is mapped into the 24-bit Macintosh 
addressing mode-the remainder must be addressed in 32-bit mode. 

Source: Designing Cards and Drivers for the Macintosh II and Macintosh SE, page 4-6 

See Also: 4.34. NuBus Memory Usage 
4.36. NuBus 24-Bit to 32-Bit Memory Translations 

4.36. NuBus 24-Bit to 32-Bit Memory Translations 

Macintosh 24-Bit Address NuBus 32-Bit Address 
$00 0000 to $7F FFFF $0000 0000 to $007F FFFF 
$80 0000 to $8F FFFF $4000 0000 to $400F FFFF 

$#0 0000 to $#F FFFF * $F#OO 0000 to $F#OF FFFF * 
$FO 0000 to $FF FFFF $5000 0000 to $500F FFFF 

Notes: * # Refers to NuBus Super Slot number ($9 to $E). 

Source: Designing Ca:rds and Drivers for the Macintosh II and Macintosh SE, page 4-4 

See Also: 4.34. NuBus Memory Usage 
4.35. NuBus Slot Memory Assignments 

4.37. NuBus to 68020 Byte Swapping 

NuBus Bits 
0 to 7 (LSBl 

8 to 15 
16 to 23 

24 to 31 (MSB) 

Notes: 

Source: 

See Also: 

68020 Bits 
24 to 31 (MSB) 

16 to 23 
8 to 15 

0 to 7 (LSBJ 

Bits are mapped a byte at a time. Thus bit 2 on the NuBus 
corresponds to bit 26 on the 68020. 

Designing Cards and Drivers for the Macintosh II and Macintosh SE, pages 4-7 to 4-8 

4.38. NuBus Bytelanes Mapping 
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4.38. NuBus Bytelanes Mapping 

ByteLanes Value (in Bits) * 
7 6 5 
1 1 1 
1 1 0 
1 1 0 
1 0 1 
1 0 1 
1 0 0 
1 0 0 
0 1 1 
0 1 1 
0 1 0 
0 1 0 
0 0 1 
0 0 1 
0 0 0 

Notes: 

Source: 

See Also: 

4 3 2 1 0 BvteLanes Value ByteLanes Address ** 
0 0 0 0 1 $E1 $F#FF FFFC 
1 0 0 1 0 $D2 $F#FF FFFD 
0 0 0 1 1 $C3 $F#FF FFFD 
1 0 1 0 0 $84 $F#FF FFFE 
0 0 1 0 1 $A5 $F#FF FFFE 
1 0 1 1 0 $96 $F#FF FFFE 
0 0 1 1 1 $87 $F#FF FFFE 
1 1 0 0 0 $78 $F#FF FFFF 
0 1 0 0 1 $69 $F#FF FFFF 
1 1 0 1 0 $5A $F#FF FFFF 
0 1 0 1 1 $48 $F#FF FFFF 
1 1 1 0 0 $3C $F#FF FFFF 
0 1 1 0 1 $1E $F#FF FFFF 
0 1 1 1 1 $OF $F#FF FFFF 

•* LO nibble is set for each byte lane (bits 0-3); HO nibble is complement. 
•** # represents NuBus slot number. 

Designing Cards and Drivers for the Macintosh II and Macintosh SE, pages 8-5 to 8-6 

4.37. NuBus to 68020 Byte Swapping 

4.39. NuBus Block Transfer Size and Address 

cPus· tanas 
IAD5 !AD4 IAD3 IAD2 Block Size Starting Address of Block 

- - - 1 2 words (AD31-AD3)000 
- - 1 0 4 words _(AD31-AD4)_0000 
- 1 0 0 8 words (AD31-AD5)00000 
1 0 0 0 16 words (AD31-AD6)000000 
0 0 0 0 Error NA 

Source: Designing Cards and Drivers for the Macintosh II and Macintosh SE, page 3-12 

405 

I 



406 The Programmer's Apple Mac Sourcebook 

4.40. TMx Transfer Mode Codes 

CPus· tgnals 
ITM1 IT MD 

0 0 
0 0 
0 0 
0 0 
0 1 
0 1 
0 1 
0 1 
1 0 
1 0 
1 0 
1 0 
1 1 
1 1 
1 1 
1 1 

Notes: 

Source: 

See Also: 

IAD1 !ADO Direction Size* 
0 0 Write Byte 3 
0 1 Write BYte 2 
1 0 Write BYte 1 
1 1 Write Byte o 
0 0 Write Halfword 1 
0 1 Write Block 
1 0 Write Halfword 0 
1 1 Write Word 
0 0 Read BYte3 
0 1 Read BYte 2 
1 '0 Read Bvte1 
1 1 Read Byte 0 
0 0 Read Halfword 1 
0 1 Read Block 
1 0 Read Halfword 0 
1 1 Read Word 

*Byte 0 is bits 0-7, byte 1 is bits 8-15, byte 2 is bits 16-23, byte 3 is bits 24-31, 
halfword 0 is bits 0-15, halfword 1 is bits 16-31. 

Designing Cards and Drivers for the Macintosh II and Macintosh SE, pages 3-5, 3-6 

4.41 . TMx Acknowledgment Codes 
4.42. TMx Attention Cycle Codes 

4.41. TMx Acknowledgment Codes 

CPUS' tgnas 
ITM1 IT MD 

0 0 
0 1 
1 0 
1 1 

Source: 

See Also: 

Acknowledament Type 
Bus Transfer Complete 

Error 
Bus Timeout Error 

Try Again Later 

Designing Cards and Drivers for the Macintosh II and Macintosh SE, page 3-9 

4.40. TMx Transfer Mode Codes 
4.42. TMx Attention Cycle Codes 
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4.42. TMx Attention Cycle Codes 

cPus· 1gnas 
/TM1 /TMO Attention Cycle TYQe 

0 0 Attention-Null 
0 1 RESERVED 
1 0 Attention-Resource Lock 
1 1 RESERVED 

Source: Designing Cards and Drivers for the Macintosh II and Macintosh SE, page 3-10 

See Also: 4.40. TMx Transfer Mode Codes 
4.41 . TMx Acknowledgment Codes 

4.43. 68000 Pinouts 

DO 01 02 03 04 05 06 07 DB 09 010 011 012 
-AS I I I I I I I I I I I I I 

-UD: I I I I I I I I I I I I I I 
-LOS I I I I I I I I I I I I I I I 

RI-W 
9 

·DTACK 10 60 013 

-BG 11 59 014 

BGACK 12 58 015 

·BR 13 57 GND 

Vee 14 56 GND 

CLK 15 68000 In 68-Terminal Chip Carrier 55 A23 

GND 16 54 A22 

GND 17 53 A21 

NC 18 52 Vee 

-HALT 19 51 A20 

·RESET 20 50 A19 

-VMA 21 49 A18 

E 22 48 A17 

-VPA 23 47 A16 

-BERR 24 46 A15 

-IPL2 25 45 A14 

-IPL 1 26 44 A13 
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 
I I I I I I I I I I I I I I I I I 
I FC2 FC1 FCO NC A1 A2 A3 A4 AS A6 A7 AB A9 A10 A11 A12 

-IPLO 

K . 
J 

H 

G 

F . . 68000 In 68·Termlnal Grid 

E 

D 

c 

8 

A 
2 3 4 5 6 7 8 9 10 

(continued) 
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Table 4.43. Continued 

D4 
D3 
D2 
D1 
DO 

-AS 
-UDS 
-LDS 
RI-W 

·DTACK 
-BG 

BGACK 
-BR 
Vee 

CLK 
GND 

-HALT 
-RESET 

-VMA 
E 

-VPA 
-BERR 

-/PL2 
-/PL1 
-IPLO 

FC2 
FC1 
FCO 

A1 
A2 
A3 
A4 

Notes: 

Source: 

Pin 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A10 

Pin 
G9 
G10 
H1 
H2 
H3 
H8 
H9 
H10 
J1 
J2 

1• 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

See Also: 

I 

Sional 
NC 
-AS 
01 
02 
04 
05 
07 
08 
010 
012 

Sian a/ 
A15 
A17 
E 
-IPL2 
-IPL1 
A13 
A12 
A16 
-8ERR 
-IPLO 

I 

68000 
64-Pin 
Dual 
In-Line 
Package 

64 
63 
62 
61 
60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 

DS 
D6 
Dl 
DB 
D9 
D10 
D11 
D12 
D13 
D14 
D15 
GND 
A23 
A22 
A21 
Vee 
A20 
A19 
A18 
A17 
A16 
A15 
A14 
A13 
A12 
A 11 
A10 
A9 
AB 
Al 
A6 
AS 

Pin 
81 
82 
83 
84 
85 
86 
87 
88 
89 
810 

Pin 
J3 
J4 
J5 
J6 
J7 
J8 
J9 
J10 
K1 
K2 

S(qnal Pin S(qnal 
-DTACK C1 -8GACK 
-LOS C2 -BG 
-UDS C3 RI-W 
DO ca 013 
03 C9 A23 
06 C10 A22 
09 01 -8R 
011 02 Vee 
013 09 Vss 
015 010 A21 

Signal Pin Sianal 
FC1 K3 FCO 
NC K4 A1 
A2 KS A3 
AS K6 A4 
AS K7 AS 
A10 K8 A7 
A11 K9 A9 
A14 K10 NC 
NC 
FC2 

Minus sign (-) in front of signal name indicates negative going signal. 

68000 Microprocessor Handbook, pages 131 to 134 

4.44. 68020 Pinouts 
4.45. 68881 Pinouts 
4.46. 68851 Pinouts 

The Programmer's Apple Mac Sourcebook 

Pin Sliinal 
E1 CLK 
E2 Vss 
E9 Vee 
E10 A20 
F1 -HALT 
F2 -RESET 
F9 A18 
F10 A19 
G1 -VMA 
G2 -VPA 
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4.44. 68020 Pinouts 

N 

M 

L • 

K • 

J • 

H 

G 

F • 

E • 

D 

c 

8 

• 68020 In 114-Termlnal Grid 

A~-----~~-----~~-----~~-----~~~~~~~~ 
2 3 4 5 6 7 8 9 10 11 12 13 

Pin Sianal Pin Sional Pin Signal 
A1 ·8GACK 81 NC C1 ·RESET 
A2 A1 82 -BG C2 CLOCK 
A3 A31 83 ·8R C3 NC 
A4 A28 84 A30 C4 AO 
AS A26 85 A27 cs A29 
AS A23 86 A24 C6 A25 
A7 A22 87 A20 C? A21 
AS A19 88 A18 CB A17 
A9 Vee 89 GNO C9 A16 
A10 GNO 810 A15 C10 A12 
A11 A14 811 A13 C11 A9 
A12 A11 812 A10 C12 A? 
A13 AS 813 AS C13 AS 

Pin Sianal Pin S(Qna/ Pin Sianal 
F12 NC J1 -DSACK1 L1 ·AS 
F13 -I PEND J2 ·BEAR L2 RI·W 
G1 -ECS J3 GND L3 030 
G2 SIZ1 J12 ·IPLO L4 027 
G3 ·D8EN J13 ·IPL1 LS 023 
G11 Vee K1 GND L6 019 
G12 GND K2 -HALT L7 GND 
G13 Vee K3 NC L8 015 
H1 -CD IS K12 01 L9 011 
H2 -AVEC K13 DO L10 07 
H3 -DSACKO L11 NC 
H12 IPL2 L12 03 
H13 GNO L13 02 

Pin Signal 
N1 031 
N2 028 
N3 025 
N4 022 
NS 020 
N6 017 
N7 GNO 
NS Vee 
N9 014 
N10 012 
N11 09 
N12 08 
N13 NC 

Pin 
01 
02 
03 
012 
013 
E1 
E2 
E3 
E12 
E13 
F1 
F2 
F3 

Pin 
M1 
M2 
M3 
M4 
M5 
M6 
M7 
M8 
M9 
M1C 
M11 
M1~ 
M13 

Notes: Minus sign (·) in front of signal name indicates negative going signal. 

Source: 68000 Microprocessor Handbook, pages 131 to 133 

See Also: 4.43. 68000 Pinouts 
4.45. 68881 Pinouts 
4.46. 68851 Pinouts 

409 

Sianal 
Vee 
Vee 
NC 
A4 
A3 
FCO 
-RMC 
Vee 
A2 
-OCS 
SIZO 
FC2 
FC1 

Sianal 
·OS 
029 
026 
024 
021 
018 
016 
Vee 
013 
010 
06 
05 
04 
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4.45. 68881 Pinouts 

K 

J 

H 

G 

F • 68881 In 
68-Terminal Grid 

E 

D 

c 
8 

A~--~~~~--=-~--~~~~~~ 2 3 4 5 6 7 8 9 10 

Pin S~onal Pin Slana/ Pin Signal 
A1 Vee (Reserved) 81 Vee C1 GND 
A2 GND 82 GND C2 CLK 
A3 DO 83 GND C3 GND 
A4 01 84 -SENSE ca 09 
AS 03 85 02 C9 013 
AS 04 86 05 C10 014 
A7 06 87 GND 01 -RESET 
AS 07 88 Vee 02 GND (Reserved) 
A9 08 89 010 09 012 
A10 GND (Reserved) 810 011 010 015 

Pin Signal Pin Signal Pin Signal 
G9 020 J3 -CS K3 GND 
G10 018 J4 -DSACKO K4 -DSACK1 
H1 -AS JS 031 KS 030 
H2 A2 JS 028 KS 029 
H3 AO J7 025 K7 027 
H8 Vee J8 GND K8 026 
H9 GND _{Reserved) J9 023 K9 024 
H10 019 J10 021 K10 022 
J1 A3 K1 A1 
J2 Vee (Reserved) K2 RJ-W 

Notes: Minus sign(-) in front of signal name indicates negative going signal. 

Source: MC68881/MC6882 Floating-Point Coprocessor User's Manual, Page 13-2 

See Also: 4.43. 68000 Pinouts 
4.44. 68020 Pinouts 
4.46. 68851 Pinouts 

The Programmer's Apple Mac Sourcebook 

Pin Signal 
E1 Not Connected 
E2 Vee 
E9 Vee 
E10 Gnd 
F1 -SIZE 
F2 GND (Reserved) 
F9 017 
F10 016 
G1 -OS 
G2 A4 
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4.46. 68851 Pinouts 

N 

M 

L • 

K • 

J • 

H 

G 

F • 

E • 

D 

c 

B 

68851 In 
132-Termlnal Grid 

A~--~~--~~~~~~~~~~~~~~~ 
2 3 4 5 6 7 8 9 10 11 12 13 

Pin SiQnal Pin Slana/ Pin Slana/ 
A1 PA23 81 PA19 C1 PA18 
A2 PA29 82 PA2S C2 PA22 
A3 PA30 83 PA26 C3 CLK 
A4 -LAS 84 PA28 C4 PA27 
AS -L8RO BS -PAS C5 PA31 
AS -LBGI BS -L8GACK C6 -L8GO 
A7 -L8RI 87 Vee C7 GND 
AB -CLI 88 -HALT cs -BEAR 
A9 -PBG 89 -P8R C9 -DSACK1 
A10 -P8GACK 810 SIZO C10 R/-W 
A11 -DSACKO 811 -OS C11 DBDIS 
A12 SIZ1 812 -RMC C12 DO 
A13 -RESET 813 03 C13 04 

Pin Sianal Pin SiQnal Pin Signal 
E4 GND G3 GND J4 Vee 
E10 Vee G11 GND J10 GND 
E11 OS G12 Vee J11 019 
E12 06 G13 012 J12 018 
E13 DB H1 PA9 J13 01S 
F1 PA11 H2 PAS K1 AS 
F2 PA12 H3 A7 K2 AO 
F3 PA13 H11 D1S K3 FC3 
F11 09 H12 014 K4 FCO 
F12 010 H13 013 K5 GNO 
F13 011 J1 AS K9 Vee 
G1 PA10 J2 A4 K10 026 
G2 Vee J3 A3 K11 023 

Pin Sian a/ Pin Slana/ Pin Si!Jnal 
L1 A2 M1 A1 N1 FC1 
L2 FC2 M2 LA30 N2 LA26 
L3 LA31 M3 LA29 N3 LA25 
L4 LA28 M4 LA27 N4 LA22 
LS LA24 MS LA23 N5 LA21 
L6 LA20 M6 LA19 NS LA18 
L7 GND M7 Vee N7 LA17 
LB LA14 MB LA15 NB LA16 
L9 LA10 M9 LA11 N9 LA13 
L10 030 M1C 031 N10 LA12 
L11 027 M11 029 N11 LA9 
L12 024 MU 028 N12 LAB 
L13 020 M1 021 N13 025 

Pin 
01 
02 
03 
04 
OS 
09 
010 
011 
012 
013 
E1 
E2 
E3 

Notes: Minus sign (-)in front of signal name indicates negative going signal. 

Source: MC688S1 Paged Memory Management Unit User's Manual, page 13-1 

See Also: 4.43. 68000 Pinouts 
4.44. SB020 Pinouts 
4.45. S8881 Pinouts 

411 

Si!Jnal 
PA1S 
PA20 
PA21 
PA24 
Vee 
GNO 
-ASYNC 
01 
02 
07 
PA14 
PA16 
PA17 
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4.47. Single lnline Memory Module (SIMM Connector) 

Macintosh Plus/SE Macintosh II 
Pin# Signa/Name SiQnal DescriJJtion Pin# Siana/Name Sianal Descriotion 

1 +5V Power 1 +5V Power 
2 CAS1! Column address strobe for SIMM1 2 /CASLL Column address strobe for 00-07 

CAS2/ Column address strobe for SIMM2 /CASLM Column address strobe for 08-D15 
CAS3/ Column address strobe for SIMM3 /CASUM Column address strobe for D16-D23 
CAS4/ Column address strobe for SIMM4 /CASUU Column address strobe for D24-D31 

3 RDQO RAM data bus bit 0 CSIMM1 &3) 3 DO RAM data bus bit 0 
RDQ8 RAM data bus bit 8 (SIMM 2&4) D8 RAM data bus bit 8 

4 RAO RAM address bus bit 0 D16 RAM data bus bit 16 
5 RA1 RAM address bus bit 1 D24 RAM data bus bit 24 
6 RDQ1 RAM data bus bit 1 (SIMM 1 &3) 4 RAAFO RAM address bus bank A bit 0 

ROQ9 RAM data bus bit 9 (SIMM 2&4) RA8FO RAM address bus, bank B bit 0 
7 RA2 RAM address bus bit 2 5 RAAF1 RAM address bus, bank A bit 1 
8 RA3 RAM address bus bit 3 RA8F1 RAM address bus, bank 8 bit 1 
9 GNO Ground 6 01 RAM data bus bit 1 
10 ROQ2 RAM data bus bit 2 CSIMM 1 &3) 09 RAM data bus bit 9 

ROQ10 RAM data bus bit 10 (SIMM 2&4) 017 RAM data bus bit 17 
11 RA4 RAM address bus bit 4 025 RAM data bus bit 25 
12 RAS RAM address bus bit 5 7 RAAF2 RAM address bus, bank A bit 2 
13 ROQ3 RAM data bus bit 3 CSIMM 1 &3) RABF2 RAM address bus, bank 8 bit 2 

RD011 RAM data bus bit 11 (SIMM 2&4) 8 RAAF3 RAM address bus, bank A bit 3 
14 RA6 RAM address bus bit 6 RA8F3 RAM address bus, bank 8 bit 3 
15 RA7 RAM address bus bit 7 9 GND Ground 
16 RD04 RAM data bus bit 4 (SIMM 1 &3) 10 D2 RAM data bus bit 2 

RD012 RAM data bus bit 12 (SIMM 2&4) D10 RAM data bus bit 10 
17 RA8 RAM address bus bit 8 D18 RAM data bus bit 18 
18 RA9 RAM address bus bit 9 D26 RAM data bus bit 26 
19 NOTUSEO 11 RAAF4 RAM address bus, bank A bit 4 
20 RDQ5 RAM data bus bit 5 CSIMM 1 &3) RA8F4 RAM address bus, bank 8 bit 4 

RDQ13 RAM data bus bit 13 (SIMM 2&4) 12 RAAF5 RAM address bus bank A bit 5 
21 READ RAM read RA8F5 RAM address bus, bank 8 bit 5 
22 GND Ground 13 D3 RAM data bus bit 3 
23 ROQ6 RAM data bus bit 6 CSIMM 1 &3) 011 RAM data bus bit 11 

RDQ14 RAM data bus bit 14 (SIMM 2&4) D19 RAM data bus bit 19 
24 NOT USED D27 RAM data bus bit 27 
25 ROO? RAM data bus bit 7 CSIMM 1 &3) 14 RAAF6 RAM address bus, bank A bit 6 

RDQ15 RAM data bus bit 15 (SIMM 2&4) RA8F6 RAM address bus, bank 8 bit 6 
26 NOT USED 15 RAAF7 RAM address bus, bank A bit 7 
27 RAS/ Row Address Strobe RA8F7 RAM address bus bank 8 bit 7 
28 NOT USED 16 D4 RAM data bus bit 4 
29 NOT USED 012 RAM data bus bit 12 
30 +5V Power 020 RAM data bus bit 20 

028 RAM data bus bit 28 
17 RAAF8 RAM address bus, bank A bit 8 

RABF8 RAM address bus, bank 8 bit 8 
18 RAAF9 RAM address bus, bank A bit 9 

RA8F9 RAM address bus bank 8 bit 9 
19 RAAF10 RAM address bus, bank A bit 10 

RABF10 RAM address bus bank 8 bit 10 
20 05 RAM data bus bit 5 

D13 RAM data bus bit 13 
D21 RAM data bus bit 21 
029 RAM data bus bit 29 

21 RAMRWA RAM read/write bank A 
RAMRW8 RAM read/write bank 8 

22 GNO Ground 
23 D6 RAM data bus bit 6 

D14 RAM data bus bit 14 
D22 RAM data bus bit 22 
D30 RAM data bus bit 30 

24 RAAF11 RAM address bus bank A bit 11 
RABF11 RAM address bus bank 8 bit 11 

25 D7 RAM data bus bit 7 
D15 RAM data bus bit 15 
023 RAM data bus bit 23 
031 RAM data bus bit 31 

26 NOT USED 
27 /RASA Row Address Strobe bank A 

/RAS8 Row Address Strobe bank 8 
28 PU Pull up 
29 NOTUSEO 
30 +5V Power 

Source: Apple Macintosh Family Hardware Reference, pages 3-7, 10-6 to 10-7, and 18-7 to 18-8 
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4.48. Apple DeskTop Bus Pinouts 

Pin# Sianal Name Sianal Description 
1 ADB Bidirectional bit-at-a-time data bus 
2 NOT USED 
3 +5V Power 
4 GND Log_ic ground 

Notes: Connector is a 4-pin circular connector with key. 

Source: Apple Macintosh Family Hardware Reference, pages 11-4 to 11-5 

4.49. NuBus Card Layout 

Thickness 0.062 inches, plus or minus 0.0075 inches 
Height 4.0 inches 
Length Between 7.0 and 12.875 inches 

Component height No higher than 0.60 inches, measured from the card surface 
Connector Euro-DIN 603-2-IEC-C096-M, 96-contacts, 2.54mm spacing 

Source: Designing Cards and Drivers for the Macintosh II and 
Macintosh SE, pages 7-2 to 7-3 

See Also: 4.50. NuBus Bus Signals (Connector) 
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4.50. NuBus Bus Signals (Connector) 

Pin# SlanaiName Si.anal Descriotion Pin# Slana/Name Signal Descriotion Pin# Slana/Name Signal Descriotion 
A1 -12V Power 81 -12V Power C1 /RESET Reset 
A2 GND Ground 82 GND Ground C2 GND Ground 
A3 /SPV System parity valid 83 GND Ground C3 +5V Power 
A4 /SP Svstem parity 84 +5V Power C4 +5V Power 
AS fTM1 Transfer mode 1 85 +5V Power C5 fTMO Transfer mode 0 
A6 /AD1 Address/data 86 +5V Power C6 /ADO Address/data 
A7 /AD3 Address/data 87 +SV Power C7 /AD2 Address/data 
AS /ADS Address/data 8S NC No connection * cs /AD4 Address/data 
A9 /AD7 Address/data 89 NC No connection * C9 /AD6 Address/data 

A10 /AD9 Address/data 810 NC No connection * C10 /ADS Address/data 
A11 /AD11 Address/data 811 NC No connection * C11 /AD10 Address/data 
A12 /AD13 Address/data 812 GND Ground C12 /AD12 Address/data 
A13 /AD15 Address/data 813 GND Ground C13 /AD14 Address/data 
A14 /AD17 Address/data 814 GND Ground C14 /AD16 Address/data 
A15 /AD19 Address/data 815 GND Ground C15 /AD18 Address/data 
A16 /AD21 Address/data 816 GND Ground C16 /AD20 Address/data 
A17 /AD23 Address/data 817 GND Ground C17 /AD22 Address/data 
A1S /AD25 Address/data 81S GND Ground C1S /AD24 Address/data 
A19 /AD27 Address/data 819 GND Ground C19 /AD26 Address/data 
A20 /AD29 Address/data 820 GND Ground C20 /AD2S Address/data 
A21 /AD31 Address/data 821 GND Ground C21 /AD30 Address/data 
A22 GND Ground 822 GND Ground C22 GND Ground 
A23 GND Ground 823 GND Ground C23 /PFW Power fail warning 
A24 /AR81 Arbitration 1 824 NC No connection * C24 /AR80 Arbitration 0 
A2S /AR83 Arbitration 3 825 NC No connection * C2S /AR82 Arbitration 2 
A26 /ID1 Slot identification 1 826 NC No connection * C26 /I DO Slot identification 0 
A27 /ID3 Slot identification 3 827 NC No connection * C27 /102 Slot identification 2 
A2S /ACK Acknowledge 82S +SV Power C28 /START Start 
A29 +5V Power 829 +5V Power C29 +5V Power 
A30 /RQST Request 830 GND Ground C30 +5V Power 
A31 /NMRQ Non-master reauest 831 GND Ground C31 GND Ground 
A32 +12V Power 832 +12V Power C32 /CLK Clock 

Notes: • All signals refer to Apple's definition of Nu8us only. 
• Connector is a 603-2-IEC-C096-M. 
•* These pins are connected, but not supplied with -5.2V. This voltage may be supplied by a card. 

Source: Designing Cards and Drivers for the Macintosh II and Macintosh SE, pages 2-5, 6-5 

See Also: 4.49. Nu8us Card layout 

4.51. SE Expansion Card Layout 

Thickness 0.063 inches 
Height 4.335 inches (4.741 inches counting tab) 
Length 8.396 inches 

Component height Maximum free space 0.181 inches 
Connector Euro-DIN, 96-contacts, 2.54mm spacing 

Source: Designing Cards and Drivers for the Macintosh II 
and Macintosh SE, pages 14-3 to 14-11 

See Also: 4.52. SE Bus Expansion Signals (Connector) 
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4.52. SE Bus Expansion Signals (Connector) 

Pin# Siana/Name Sianal Description Pin# Siana/Name Signal Description Pin# S~ana!Name 
A1 FC2 Function code 2 B1 GND Ground C1 /VPA 
A2 FC1 Function code 1 B2 GND Ground C2 IVMA 
A3 FCO Function code 0 B3 GND Ground C3 /BR 
A4 A1 Address B4 GND Ground C4 /BGACK 
AS A2 Address BS GND Ground cs /BG 
A6 A3 Address B6 GND Ground C6 /DTACK 
A7 A4 Address B7 GND Ground C7 RIW 
AS AS Address B8 GND Ground CS /LOS 
A9 AS Address B9 GND Ground C9 IUDS 

A10 A7 Address B10 RESERVED C10 /AS 
A11 AS Address B11 RESERVED C11 /PMCYC 
A12 A9 Address B12 /HALT ssooo halt C12 /RESET 
A13 A10 Address B13 +5V Power C13 +5V 
A14 A11 Address B14 +5V Power C14 DO 
A15 A12 Address B15 +5V Power C15 D1 
A16 A13 Address B16 +5V Power C16 D2 
A17 A14 Address B17 +5V Power C17 D3 
A1S A15 Address B1S IIPLO lnt level 0 (VIA SCSI) C1S D4 
A19 A16 Address B19 /IPL1 lnt level1 (SCC) C19 DS 
A20 A17 Address B20 /IPL2 lnt level 2 (NMI) C20 D6 
A21 A1S Address B21 /BEAR Bus error C21 D7 
A22 A19 Address B22 NC No connection C22 DS 
A23 A20 Address 823 RESERVED C23 D9 
A24 A21 Address 824 RESERVED C24 D10 
A25 A22 ·Address 825 RESERVED C25 D11 
A26 A23 Address 826 RESERVED C26 D12 
A27 E Enable clock B27 RESERVED C27 D13 
A2S CSM 7.S336 Mhz clock B28 /EXT.DTK Externai/DT ACK C28 D14 
A29 C16M 15.6672 Mhz clock 829 GND Ground C29 D15 
A30 GND Loaic around B30 +12V Power C30 GND 
A31 +12V Power B31 +12V Power C31 NC 
A32 +12V Power B32 -5V Power C32 -12V 

Notes: • For loading/driving capability, see source. 
• Connector is Euro-DIN 96-pin socket connector. 

Source: Designing Cards and Drivers for the Macintosh II and Macintosh SE, pages 13-2 to 13-9 

See Also: 4.51. SE Expansion Card Layout 

4.53. LaserWriter NTX Card Layout 

Thickness No particular guidelines 
Height 5.25 inches maximum 
Length 4.5 inches maximum 

Component height No particular guidelines 
Connector Euro-DIN, 96-contacts, 2.54mm spacing 

Source: LaserWriter Reference, pages 128 to 129 

See Also: 4.54. LaserWriter NTX Bus Signals 
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Sianal Description 
Valid periph addr 
Valid mem addr 
Bus reQuest 
Bus arant ackn 
Bus arant 
Data trans ackn 
Reacllwrite 
Lower data strobe 
Uooer data strobe 
Address strobe 
Proc mem cycle 
Svstem reset 
Power 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Ground 
No connection 
Power 
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4.54. LaserWrlter NTX Bus Signals (Connector) 

Pin# Slana/ Name Sianal Description Pin# Si..ona/Name Signal Description Pin# Signa/Name Si..onal Description 
A1 NC No connection 81 +5V Power C1 DO DataO 
A2 A2 Address 2 82 +5V Power C2 D1 Data 1 
A3 A3 Address 3 83 +5V Power C3 D2 Oata2 
A4 A4 Address 4 84 +5V Power C4 D3 Data3 
AS AS Address S 85 +5V Power C5 D4 Data4 
A6 A6 Address 6 86 +SV Power C6 05 Oata5 
A7 A7 Address 7 87 +SV Power C7 D6 Data6 
AS AS Address S 8S +5V Power cs D7 Data7 
A9 A9 Address 9 89 NC No connection C9 DS Datas 

A10 A10 Address 10 810 NC No connection C10 D9 Data9 
A11 A11 Address 11 811 NC No connection C11 010 Data 10 
A12 A12 Address 12 812 NC No connection C12 011 Data 11 
A13 A13 Address 13 813 NC No connection C13 012 Data 12 
A14 A14 Address 14 814 NC No connection C14 013 Data 13 
A1S A1S Address 1S 815 NC No connection C15 D14 Data 14 
A16 A16 Address 16 816 NC No connection C16 D1S Data 15 
A17 A17 Address 17 817 dbromOn Data buffer select 0 C17 D16 Data 16 
A1S A1S Address 1S 81S dbrom1n Data buffer select 1 C1S D17 Data 17 
A19 A19 Address 19 819 dbrom2n Data buffer select 2 C19 D1S Data 1S 
A20 A20 Address 20 820 dbrom3n Data buffer select 3 C20 D19 Data 19 
A21 A21 Address 21 821 NC No connection C21 D20 Data20 
A22 A22 Address 22 822 NC No connection C22 D21 Data21 
A23 A23 Address 23 823 NC No connection C23 D22 Data22 
A24 A24 Address 24 824 NC No connection C24 D23 Data23 
A2S A2S Address 2S 825 GND Ground C25 D24 Data24 
A26 A26 Address 26 826 GND Ground C26 D25 Oata25 
A27 A27 Address 27 827 GND Ground C27 D26 Data26 
A2S A2S Address 2S 82S GND Ground C2S D27 Data27 
A29 A29 Address 29 829 GND Ground C29 D28 Data2S 
A30 A30 Address 30 830 GND Ground C30 D29 Data29 
A31 A31 Address 31 831 GND Ground C31 D30 Data 30 
A32 A32 Address 32 832 GND Ground C32 D31 Data31 

Notes: Connector is a Euro-DIN, 96-pin, 2.S4mm spacing. 

Source: LaserWriter Reference, page 130 

See Also: 4.53. LaserWriter NTX Card Layout 



Section IV: Hardware 

4.55 Macintosh 128/512 DB-9 Serial Port Connectors 

Pin# Signa/Name 
1 SG 
2 +5V 
3 SG 
4 TxD+ 
5 TxD-
6 +12V 
7 HSKo 
s RxD+ 
9 RxD-

Notes: 

Source: 

See Also: 

Signal Description RS-232 Equivalent Sianal* 
Sional ground Shield 
Power -
Signal ground Signal ground 
Transmitted data+ Data carrier detect (DCD) 
Transmitted data- Received data (RxD) 
Power -
Handshake/ext clock Data terminal ready (DTR) 
Received data + No equivalent 
Received data - Transmitted data (TxD) 

• All signals refer to RS-422 assignments. 
• Do not draw more than 1 OOma at + 12 volts, or 200ma at +5 volts. 
•* Assumes RS-232 device is configured as a DCE device. 

Apple LaserWriter Reference, page 141 
Inside Macintosh, page 111-24 

4.56. Macintosh Plus/SE/11 Mini-8 Serial Port Connectors 
4.57. lmageWriter DB-9 and DB-25 Serial Port Connector 
4.5S. LaserWriter DB-9 Serial Port Connector 
4.59. LaserWriter Mini-S Serial Port Connector 
4.60. LaserWriter DB-25 Serial Port Connector 
4.61. Apple Modem Serial Port Connectors 

4.56 Macintosh Plus/SE/11 Mini-S Serial Port Connectors 

Pin# Signa/Name 
1 HSKo 
2 HSKi 
3 TxD-
4 GND 
5 RxD-
6 TxD+ 
7 -
s RxD+ 

Notes: 

Source: 

See Also: 

Signal Description RS-232 Equivalent Signal* 
Output handshake Data terminal ready (DTR) 
Input handshake/ext clock Clear to send (CTS) 
Transmitted data- Received data (RxD) 
Ground Ground (GND) 
Received data - Transmitted data (TxD) 
Transmitted data+ Data carrier detect (DCD) 
NOT USED 
Received data + No eQuivalent 

• All signals refer to RS-422 assignments. 
• Connector is a Mini-S socket. 
• *Assumes RS-232 device is configured as a DCE device. 

Apple LaserWriter Reference, page 141 
Inside Macintosh, pages IV-24S to IV-249 

4.55. Macintosh 12S/512 DB-9 Serial Port Connectors 
4.57. lmageWriter DB-9 and DB-25 Serial Port Connectors 
4.5S. LaserWriter DB-9 Serial Port Connector 
4.59. LaserWriter Mini-S Serial Port Connector 
4.60. LaserWriter DB-25 Serial Port Connector 
4.61. Apple Modem Serial Port Connectors 
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4.57. lmageWrlter DB-9 and DB-25 Serial Port Connectors 

0825 - ~. I on maae nter Ml 18 n- on mage WJ. II nter 
Pin# S~onal Name Signal Description Pin# Signa/Name 

1 Shield Protective/chassis ground 1 DTR 
2 TxD Transmitted data 1 out) 2 DSR 
3 RxD Received data (in 3 TxD-
4 RTS Request to send out) 4 GND 
5 - NOT USED 5 RxD-
6 - NOT USED 6 TxD+ 
7 GND Signal ground 7 NC 
8 - NOT USED 8 RxD+ 
9 - NOT USED Sh1eld GND 
10 - NOT USED 
11 - NOT USED 
12 - NOT USED 
13 - NOT USED 
14 FAULT Fault (printer not selected) (out) 
15 - NOT USED 
16 - NOT USED 
17 - NOT USED 
18 - NOT USED 
19 - NOT USED 
20 DTR Data terminal ready (out) 
21 - NOT USED 
22 - NOT USED 
23 - NOT USED 
24 - NOT USED 
25 - NOT USED 

Notes: /mage Writer 1: • All signals refer to RS-232C assignments. 
• Connector is a DB-25 socket. 

Image Writer II: • All signals refer to RS422 assignments. 
• Connector is a Mini-8 socket. 

Source: 

See Also: 

Apple Image Writer User's Manual, pages 1 03 to 1 04 
lmageWriter II Technical Reference Manual, pages 188 to 189 

4.55. Macintosh 128/512 DB-9 Serial Port Connectors 
4.56. Macintosh Plus/SE/11 Mini-8 Serial Port Connectors 
4.58. LaserWriter DB-9 Serial Port Connector 
4.59. LaserWriter Mini-8 Serial Port Connector 
4.60. LaserWriter DB-25 Serial Port Connector 
4.61. Apple Modem Serial Port Connectors 

Signal Description 
Data terminal ready (out) 
Data set ready (in) 
Transmitted data (out) 
Signal ground 
Received data (in) 
Balanced transmit (out) 
NO CONNECTION 
Balanced receive (in) 
Chassis ground 
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4.58 LaserWriter DB-9 Serial Port Connector 

Pin# Slana/Name 
1 SG 
2 -
3 SG 
4 TXD+ 
5 TxD-
6 -
7 -
s RxD+ 
9 RxD-

Notes: 

Source: 

See Also: 

Signal Description RS-232 Equivalent Signal"' 
Signal ground Signal ground 
NOT USED -
Signal ground Signal_ground 
Transmitted data+ Data carrier detect (DCD) 
Transmitted data- Received data (RxD) 
NOT USED -
NOT USED -
Received data + No equivalent 
Received data - Transmitted data (TxD) 

• All signals refer to RS-422 assignments. 
•* Assumes RS-232 device is configured as a DCE device. 

Apple LaserWriter Reference, pages 139, 141 

4.55. Macintosh 12S/512 DB-9 Serial Port Connectors 
4.56. Macintosh Plus/SE/11 Mini-S Serial Port Connectors 
4.57. lmageWriter 08-9 and 08-25 Serial Port Connectors 
4.59. LaserWriter Mini-S Serial Port Connector 
4.60. LaserWriter DB-25 Serial Port Connector 
4.61. Apple Modem Serial Port Connectors 
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4.59 LaserWriter Mini-S Serial Port Connector 

'Pin# Signa/Name 
1 HSKo 
2 HSKi 
3 TxD-
4 GND 
5 RxD-
6 TXD+ 
7 -
8 RxD+ 

Notes: 

Source: 

See Also: 

Signal Description SCC Connection 
Output handshake sec data terminal ready 
Input handshake/ext clock sec transmit/receive clock 
Transmitted data- sec transmit data 
Ground sec logic and chassis around 
Received data - sec receive data 
Transmitted data + sec transmit data 
NOT USED -
Received data + sec receive data 

• All signals refer to RS-422 assignments. 
• Connector is a Mini-8 socket. 
• *Assumes RS-232 device is configured as a DCE device. 

Apple LaserWriter Reference, page 139 

4.55. Macintosh 128/512 DB-9 Serial Port Connectors 
4.56. Macintosh Plus/SE/11 Mini-8 Serial Port Connectors 
4.57. lmageWriter DB-9 and DB-25 Serial Port Connectors 
4.58. LaserWriter DB-9 Serial Port Connector 
4.60. LaserWriter DB-25 Serial Port Connector 
4.61. Apple Modem Serial Port Connectors 

4.60. LaserWriter DB-25 Serial Port Connector 

Pin# Signa/Name Sianal Descrif)tion 
1 Shield Protective/chassis ground 
2 TxD Transmitted data 
3 RxD Received data 
4 RTS ReQuest to send 
5 CTS Clear to send 
6 DSR Data set ready 
7 GND Signal ground 
8 DCD Data carrier detect 
9 - NOT USED 
10 - NOT USED 
11 - NOT USED 
12 - NOT USED 
13 - NOT USED 
14 - NOT USED 
15 - NOT USED 
16 - NOT USED 
17 - NOT USED 
18 - NOT USED 
19 - NOT USED 
20 •. DTR Data terminal ready * 
21 - NOT USED 
22 Rl Ring indicator 
23 - NOT USED 
24 - NOT USED 
25 - NOT USED 

(contmued) 

RS-232 Equivalent Signal* 
Data terminal ready (DTR) 
Clear to send (CTS) 
Received data (RxD) 
Ground 
Transmitted data (TxD} 
Data carrier detect (DCD) 

-
No eQuivalent 
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Table 4.60. Continued 

Notes: 

Source: 

See Also: 

• All signals refer to RS-232C assignments. 
• Connector is a DB-25 socket. 
•* Power on terminal signal for LaserWriter II NTX. 

Apple LaserWriter Reference, page 140 

4.55. Macintosh 128/512 DB-9 Serial Port Connectors 
4.56. Macintosh Plus/SE/11 Mini-8 Serial Port Connectors 
4.57. lmageWriter DB-9 and DB-25 Serial Port Connectors 
4.58. LaserWriter DB-9 Serial Port Connector 
4.59. LaserWriter Mini-8 Serial Port Connector 
4.61. Apple Modem Serial Port Connectors 

4.61. Apple Modem Serial Port Connectors 

Apple Modem 30011200 (DB-9) 
Pin# Sianal Name Sianal DescrifJtion 

1 NC No connection 
2 DSR Data Set Ready (out) 
3 GND Sianal ground 
4 RxD Receive data (out) 
5 NC No connection 
6 DTR Data terminal ready (in) 
7 DCD Data carrier detect (out) 
8 GND Chassis ground 
9 TxD Transmit data (in) 

Apple Personal Modem (Mini-B) 
1 DSR 
2 DTR 
3 RxD 
4 GND 
5 TxD 
6 GND 
7 DCD 
8 NC 

Notes: 

Source: 

See Also: 

Data Set Ready 1 out) 
Data terminal readv (in) 
Receive data (out) 
Signal ground 
Transmit data (in) 
Signal around 
Data carrier detect (out) 
No connection 

• Both modems are labeled DCE but are really DTE (see 110 in parens). 
• Connectors are DB-9 and Mini-8, respectively. 

BMUG Fall/Winter 1987 Newsletter, pages 11 0 to 126 

4.55. Macintosh 128/512 DB-9 Serial Port Connectors 
4.56. Macintosh Plus/SE/11 Mini-8 Serial Port Connectors 
4.57. lmageWriter DB-9 and DB-25 Serial Port Connectors 
4.58. LaserWriter DB-9 Serial Port Connector 
4.59. LaserWriter Mini-8 Serial Port Connector 
4.60. LaserWriter DB-25 Serial Port Connector 
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4.62. Macintosh 128/512/Pius/SE External Drive Com·~ector 

Pin# Signal Name Signal Description 
1 GND Signal ground 
2 GND Signal ground 
3 GND Signal ground 
4 GND Signal ground 
5 -12V Power 11 Oma max load) 
6 +5V Power 200ma maxload) 
7 +12V Power 100ma max load) 
8 +12V Power 1 OOma max load) 
9 - NOT USED 
10 MSC Motor s!gnal control 
11 CAD Disk state control line 0 
12 CA1 Disk state control line 1 
13 CA2 Disk state control line 2 
14 LSTRB Line strobe 
15 WR Write request 
16 SEL Select 
17 DE External drive enable 
18 RD Read data 
19 WD Write data 

Notes: • Maximum loads on power are for all connectors on system. 
• Connector is a DB-19 socket. 

Source: Inside Macintosh, page 111-33 

See Also: 4.22. Disk State Control Lines and Registers 
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4.63. Macintosh Plus/SE/11 SCSI Connector 

Pin# Signa/Name Sianal Description 
1 -REO Request 
2 -MSG Message 
3 -1/0 1/0 direction 
4 -RST Reset 
5 -ACK Acknowledge 
6 -8SY Busy 
7 GND Ground 
8 -DBO Data bit 0 
9 GND Ground 
10 -DB3 Data bit 3 
11 -D85 Data bit 5 
12 -D86 Data bit 6 
13 -D87 Data bit 7 
14 GND Ground 
15 -C/D Control or data 
16 GND Ground 
17 -ATN Attention 
18 GND Ground 
19 -SEL Select 
20 -DBP Data bit (parity) 
21 -D81 Data bit 1 
22 -D82 Data bit 2 
23 -D84 Databit4 
24 GND Ground 
25 - NOT USED 

Notes: Connector is a DB-25 socket. 

Source: Inside Macintosh, page IV-252 
Macintosh Family Hardware Reference, page 5-21 

See Also: 4.21. SCSI Address Assignments 
3.234. to 3.239. SCSI Manager (Operating System Toolkit) tables 

4.64. Sound Pinouts 

Macintosh Plus!SE 
Pin# Signa/Name Signal Description 
Plug SND 8V ~eak-to-peak,_low impedance signal 
Shell GND Ground 

Macintosh II 
Pin# Signa/Name Signal Description 

Tip CHNL2 1.5V peak-to-peak 47 ohm source impedance, channel 2 
Plug CHNL1 1.5V peak-to-peak, 47 ohm source imp_edance, channel1 
Shell GND Ground 

Notes: • Macintosh Plus/SE: Connector is a monophonic microphone jack. 
• Macintosh II: Connector is a stereo microphone jack. 

Source: Apple Macintosh Family Hardware Reference, pages 13-5, 21-5 
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4.65. Macintosh 128/512/Pius Keyboard Pinouts 

Pin# Signa/Name 
1 Ground 
2 Clock 
3 Data 
4 +5V 

Notes: • Connector is RJ-11 telephone style jack/plug. 
·Do not draw more than 200ma at +5V from all connectors. 

Source: Inside Macintosh, pages 111-29 to 111-30 

See Also: 4.48. Apple DeskTop Bus Pinouts 

4.66. Macintosh 128/512/Pius Mouse Pinouts 

Pin# Sianal Name Comments 
1 Ground 
2 +5V 
3 Ground 
4 Mouse X2 VIA Quadrature signal 
5 Mouse X1 sec interrupt signal 
6 NO CONNECTION 
7 Mouse Switch 
8 Mouse Y2 VIA auadrature signal 
9 Mouse Y1 sec interrupt sianal 

Notes: • Connector is DB-9 socket. 
• Do not draw more than 200ma at +5V from all connectors. 

Source: Inside Macintosh, page 111-28 

See Also: 4.48. Apple DeskTop Bus Pinouts 
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4.67. Macintosh II Video Card Pinouts 

Pin# Signa/Name Signal Description 
1 GND Ground 
2 RED Red color signal 
3 /CSYNCH Synchronization 
4 GND Ground 
5 GREEN Green color signal 
6 GND Ground 
7 NC No connection 
8 NC No connection 
9 BLUE Blue color signal 
10 NC No connection 
11 GND Ground 
12 NC No connection 
13 GND Ground 
14 GND Ground 
15 NC No connection 

Notes: • Signals are for analog monitor. 
• Connector is DB-15 socket. 

Source: Designing Cards and Drivers for the Macintosh II and Macintosh SE, page 11-18 

425 



4.68. lmageWriter Family History 

----- - ------- - ------ - ------ - ~ - -- -- Q 
Width 15.7" (398mm) 17.0" ( 431.8mm) 23.0" (584.2mm) 
Depth 11.3" {285mm) 12.0" ( 304.8mm) 15.0" (381mm) 
Height 5.3" (125mm) 5.0" 127mmJ 5.0" (127mm) 

I 

Weight 18.75 lbs (8.5kg) 25 lbs (11.36kg) 381bs117.1ka) 
Print Speed 120 cps (draft) 250 cps (draft), 45 cps (NLQ) 250 cps (draft), 90 cps (NLQ) I 

Char Format 8x7 (standard), 8x16 {custom) 7x12 {draft, 14x16 (NLQ) 7x121draft}_, 24x16 {NLQ) I 

Gra_llhics Res. 72 dpj 72 dpi 72 dpi, 144 dpi, 216 dpi 
Ports RS-232C RS-422, 423, 232* RS-422, 423, 232* I 

Char Pitches 4.5,5,6,6. 7, 7 .5,8.5,9, 1 0, 12, 13.4, 15,17 cpi + prop. 9, 1 0, 12, 13.4, 15, 17 c_pi + _Qrop. 9, 10, 12, 13.4, 15, 17 cpi +prop. I 

Paper Types Single sheets roll paper pin-feed 4" to 9.5" Single sheets, pin-feed 3.5" to 9.5" Single sheets, pin-feed 3.5" to 15", sheet feeder1 
Ribbon Black Black, four-color Black, four-color I 

Introduced 
- - --

_ _ _f_e_b-84__ _ __ 
---

-- ~-8_§_ ___ Jan-88 I 

Notes: * Although the printer was designed to support RS-422, a subset of RS-232C may be used to drive the printer. 

Source: 

See Also: 

Apple lmageWriter II Reference, pages 184 to 185 
Apple Image Writer User's Manual, pages 1 01 to 1 02 
Apple lmageWriter LQ Reference, pages 223 to 225, 227 to 228 

4.77. LaserWriter Family History 

~ en 

-i 
:::::r 
CD 
"'0 a 
co 
Si3 
3 
3 
CD .., 
(/)-

)> 
"C 
"C ro 
s::: 
~ 
(/) 
0 
c: 
n g 
0 
:7\ 



4.69. lmageWrlter Default Settings 

Color Option 
Communications Rate 
Communications Protocol 
Option Card Enabled 
Font 
Character Pitch 
Proportional Character Spacina 
Slashed/Unslashed Zeroes 
Select Mouse Text Characters 
Underline Text 
Boldface Text 
Double-width Text 
Half-heiaht Text 
Subscril}_t Text 
Superscript Text 
Left Margin 
TofJ_of Form 
PageLenath 
PafJ_er-Out Sensor 
Cut Sheet Feeder Bins 
Auto Paoer Load Position 
Une Spacina 
Line Feed Direction 
Carriaae Return Insertion 
Line Feed After Carriage Return 
Line Feed At Line Buffer Full 
Software Select Response 
Commands That Cause Printina 
Perforation Skip 
8th Bit Support 
Print Head Motion 
Horizontal Tabs 
Vertical Tabs 
Graphics Printino 
Ribbon Color 
Cus1om Characters 

Notes: 

Source: 

See Also: 

····-~------·-- - ·---- _. .............. _ ... --
NA ON if color ribbon installed 
Per DIP switches 2-1 ,2-2 Per DIP switches 2-1 2-2 
Per DIP switch 2-3 Per DIP switch 2-3 
NA Per DIP switch 2-4 
NA Draft 
Elite Per DIP switches 1-6, 1-7 
1 dot width 0 
NA Unslashed 
NA NO 
OFF OFF 
OFF OFF 
OFF OFF 
NS OFF 
NS OFF 
NS OFF 
0 0 
Position of orint head on ooweruo Position of orint head on powerup 
Per DIP switch 1-4 Per DIP switch 1-4 
ON ON 
NA NA 
NA NA 
6 lines per inch 6 lines per inch 
Forward Forward 
NS ON 
Per DIP switch 1-8 Per DIP switch 1-8 
NS OFF 
NA Disabled 
NA CR, LF FF 
NS Per DIP switch 1-5 
Per DIP switch 1-5 IGNORED 
Bidirectional Bidirectional 
Cleared Cleared 
B tab every 6 lines NA 
OFF OFF 
NA Black 
OFF Cleared10oweruo), Saved (soft reset' 

NA = not applicable, NS = not specified in manual. 

Apple lmageWriter User's Manual, pages 51, 81 to 82 
lmageWriter II Technical Reference Manual, pages 134 to 135 
lmageWriter LQ Technical Reference Manual, pages 27 to 28, 164 to 175 

4.70. lmageWriter II Software Switches 
4.75.1mageWriter DIP Switch Settings 

------H'-·------
ON if color ribbon installed 
Per DIP switches 2-1, 2-2 
Per DIP switch 2-3 
Per DIP switch 2-4 
Draft 
Per DIP switches 1-6, 1-7 
0 
Unslashed 
NA 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
0 
Position of orint head on ooweruo 
Per DIP switch 1-4 
ON 
Per DIP switches 2-5, 2-6 2-7 
Per DIP switch 2-8 
6 lines per inch 
Forward 
ON 
Per DIP switch 1-8 
OFF 
Disabled 
CR, LF, FF 
Per DIP switch 1-5 
IGNORED 
Bidirectional 
Cleared 
NA 
OFF 
Black 
NA 
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428 The Programmer's Apple Mac Sourcebook 

4. 70. Image Writer II Software Switches 

Bit Number 
7 6 5 4 3 2 1 0 Switch A ... Switch B ...... 
0 0 0 0 0 0 0 X Language Set 1 .... Use Slashed Zeros 
0 0 0 0 0 0 X 0 Languaae Set 2** NA 
0 0 0 0 0 X 0 0 Language Set 3** Set Perforation Skip 
0 0 0 0 X 0 0 0 NA NA 
0 0 0 X 0 0 0 0 Software Select Response NA 
0 0 X 0 0 0 0 0 LF When Line Is Full Use 8th Data Bit 
0 X 0 0 0 0 0 0 Commands That Cause Print NA 
X 0 0 0 0 0 0 0 LF after Everv CR NA 

Notes: • NA::: not applicable (cannot set from software). 
• To use: Set the bits that correspond to the switch(es) you want to set when 
using the ESC Z a b or ESC D a b software commands. The Z command sets switches 
to open, D to closed. (See 4.75. lmageWriter DIP Switch Settings for more information 
on how these switches are set.) 
•* Software Switch A corresponds to Hardware Switch 1, 8 to Switch 2. 
•** These three switches are set together to select character set. 

Source: lmageWriter II Technical Reference Manual, pages 31 to 32 

See Also: 4.75. lmageWriter DIP Switch Settings 

4.71. lmageWrlter Printer Control Functions 

Character Sets 
Command Form Hexadecimal Decimal 

Select Correspondence Font § ESCaO $18$61 $30 27 97 48 
Select Draft Font :t ESC a 1 $18 $61 $31 27 97 49 
Select NLQ Font ESCa2 $18 $61 $32 27 97 50 
Select LQ Font ¥ ESCa3 $18$61$33 27 97 51 
Send Name of NLQ Font ¥ ESC::::O $18 $3D$30 27 61 48 
Send Name of Draft Font ¥ ESC::: 1 $18 $3D $31 27 61 49 
Send Name of NLQ Font ¥ ESC::::2 $18 $3D $32 27 61 50 
Send Name of LQ Font ¥ ESC-3 $18 $3D $33 27 61 51 
Send Name of Optional Font ¥ Esc,.,.g $18 $3D $39 27 61 57 
Select Optional Font ¥ ESCk $18 $68 27 107 
Select Correspondence Font •••• ESCm $18 $6D 27 109 
Select NLQ Font •••• ESCM $18$40 27 77 
Map Mouse Text Chars to low ASCII**** ESC& $18 $26 27 38 
Select Standard Chars to low ASCII **** :t ESC$ $18 $24 27 36 

Custom Characters 
Set Custom Width to 8 **** :t ESC- $18$20 27 45 
Set Custom Width to 16 **** ESC+ $18 $28 27 43 
Load Custom Characters •••• ESC I (data) Ctri-D $1 8 $49 [datal $04 27 73 (data) 4 
Switch to Custom Character Font •••• ESC' $18 $27 27 39 
Switch to Custom Char Font (Hi ASCII) **** ESC* $18 $2A 27 42 
Switch to Normal Font **** ESC$ $18$24 27 36 

(contmued) 
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Table 4.71. Continued 

Graphics 
Command Form Hexadecimal Decimal 

Print # Bvtes Graohics on Line ESCG #l (datal $1B $47 ( # (datal 27 71 (#) (datal 
Print #*8 Bytes Graphics on Line ESCg # (data) $1B $-67 I #(data) 27 103 (#)(data) 
High Res Print Head Placement ¥ ESCh # $1B $68 # 27 104 (#) 
High Res Graohics ¥ ESCC #) $1B $43 # 27 67 (#) 
Vertical Dot Shift¥ ESCt (#) $1B$74 # ralso $1 B $4Cl 27 116 (#) ralso 27 76] 
High Res Repeating Dot Columns ¥ ESC U (#) (data) $1B $55 # (datal 27 85 (#) (datal 
Print # Re()C:)titions of Graphics ESC V (# (data) $1B $56 # (datal 27 86 (#) (data) 
Place Print Head in Dot Column ESC F (column) $1B $46 column> 27 70 (column) 

Character Enhancements 
Start Double-width Printing Ctri-N $OE 14 
Stop Double-width Printing Ctrl-0 $OF 15 
Set Ribbon ** ESC K (color) $1 B $48 Tcolorl 27 75 (color) 
Repeat Character # Times ESC R (#) Tchar) $1 B $52 (#) Tchar) 27 82 (#) (char) 
Set 9 cpi - Extended Chars ESCn $1B $6E 27 110 
Set 10 cpi - Pica Chars ESCN $1B $4E 27 78 
Set 12 cpi - Elite Chars ESCE $18 $45 27 69 
Set 13.4 cpi - Semicondensed Chars ESCe $1B $65 27 101 
Set 15 cpi - Condensed Chars ESC a $1B $71 27 113 
Set 17 cpi - Ultracondensed Chars ESCQ $18 $51 27 81 
Set 144 dpi - Pica Prop. Chars ESCp $1 B $70 27 112 
Set 160 dpi - Elite Prop. Chars ESCP $1B $50 27 80 
Set Dot Spacina to # for All Chars ESCs (#) $1 B $73 (#: 0-9T 27 115 (#: 0-9) 
Insert # Dot Spaces Between Chars ESC(#) $1B (#: 1-6) 27 (#: 1-6) 
Start Underline ESCX $1B $58 27 88 
Stop Underline :t: ESCY $1B $59 27 89 
Start Boldface ESC! $18 $21 27 33 
Stop Boldface :t: ESC" $18 $22 27 34 
Start Half-Heiaht ESCw $18 $77 27 119 
Stop Half-Heioht :t ESCW $18 $57 27 87 
Start Superscript ESCx $18 $78 27 120 
Start SubscriPt ESCv $18 $79 27 121 
Stop Sub or Superscript t ESCz $1B $7A 27 122 

Page and Paper Senlnns 
Set Left Margin to Column *** ESC L (#) $18$4C (#) 27 76 (#) 
Set Page Lenath to #/144 inches ESC H (#: 1 to 9999) $18 $48(#) 27 72 (#} 
Line Feed Ctri-J $0A 10 
Multiple Line Feed**** Ctrl- (#: 1 to 9 : · < = >> $1F(#) 31 (#) 
6 Lines per Inch ESCA $18 $41 27 65 
8 Lines per inch ESCB $1B $42 27 66 
Distance Between Lines (#/144") ESC T (#: 1 to 99) $18$54 (#) 27 84 (#) 
Forward Paper Feed i ESCf $18 $66 27 102 
Reverse Paoer Feed ESCr $1B $72 27 114 
Use First CSF Bin ¥ ESC@O $1B $40 $30 27 64 48 
Use Second CSF Bin ¥ ESC@1 $1B $40 $31 27 64 49 
Use Third CSF Bin ¥ ESC@2 $18$40$32 27 64 50 
Form Feed Ctri-L $0C 12 
Set Top of Form to Current Position ESCv $18 $76 27 118 
Paper-out Sensor OFF ESCO $1B $4F 27 79 
Paper-out Sensor ON :t: ESCo $18 $6F 27 111 

Print Head Motion 
Carriaae Return Ctri-M $0D 13 
Unidirectional printing ESC> $18 $3E 27 62 
Bidirectional printing :t ESC< $18 $3C 27 60 
Backspace Ctri-H $08 8 
Set Horizontal Tabs *** ESC ( (#), ... J#). $18 $28 C#l-$2C ... $2C (#) $2E 27 40 (#) 44 ... 44(#) 46 
Add Tab Stoo *** ESCu (#) $18 $75(#) 27117 (#) 
Move Print Head to Next Tab Stop Ctrl-1 $09 9 
Clear Horizontal Tabs ESC l (#), ... ,(#). $1 8 $29 -{#f $2C ... $2C (#) $2E 27 41 (#) 44 ... 44 (#) 46 
Clear All Tabs ESCO $18 $30 27 48 
Place Print Head at # Dot Column *** ESCFC#l $1B $46 (#f 27 70 (#} 

(contmued) 
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Table 4. 71. Continued 

Prmter S I ett nas 
Command 

No CR before LF or FF 
Insert CR before LF or FF * 
Erase Current Line from Buffer 
Reset Defaults 
Select Printer **** t 
Deselect Printer **** 
Send I D String 

Notes: 

Source: 

See Also: 

The Programmer's Apple Mac Sourcebook 

Form Hexadecimal Decimal 
ESCI1 $1B $6C $31 27 108 49 
ESCIO $1B $6C $30 
Ctri-X $18 
ESCc $1B $63 
Ctrl-0 $11 
Ctri-S $13 
ESC? $1B $3F 

•* See 4.70. lmageWriter II Software Switches. 
•** Colors are as follows: 0 ($30) Black; 

1 ($31) Yellow 
2 ($32) Magenta 
3 ($33) Cyan 

27 108 48 
24 
27 99 
17 
19 
27 63 

4 ($34) Orange (Yellow+Magenta) 
5 {$35) Green (Yellow+Cyan) 
6 ($36) Purple (Magenta+Cyan) 

•••• See 4. 72. lmageWriter Character Pitch Effects on Functions. 
•**"* Not available on lmageWriter LQ (II only). 
·t Ignore/Include 8th Data Bit Setting not available on lmageWriter LQ; 
Software Select Enable/Disable not available on lmageWriter LQ. 
•¥ Not available on lmageWriter II (LQ only). 
•§ Select NLO font on lmageWriter LQ. 
•; Indicates default setting. 

lmageWriter II Technical Reference Manual, pages 39 to 123 
lmageWriter LQ Technical Reference Manual, pages 225 to 227 

4.70. lmageWriter II Software Switches 
4.72. lmageWriter Character Pitch Effects on Functions 

4. 72. Image Writer Character Pitch Effects on Functions 

Char. Pitch Left Margin Range Tab Setting Rang_e 'Max. Dots 12_er Line Horiz. Res. Range 
9 cf)i-Extended 0 to 71 1 to 72 576 8 to 576 

10 cf)i-Pica 0 to 79 1 to 80 640 8 to 640 
12 Cf)i-Eiite 0 to 95 1 to 96 768 8 to 768 

13.4 cpi-Semicondensed o to 106 1 to 107 856 8 to 856 
15 cpi-Condensed 0 to 119 1 to 120 960 8 to 960 

17 cpi-Uitracondensed 0 to 135 1 to 136 1088 8 to 1088 
144 dpi-Proportional Pica 0 to 71 1 to 72 1152 8 to 1152 
160 dpi-Proportional Elite 0 to 79 1 to 80 1280 8 to 1280 

Notes: Dots per Line and Horizontal Resolution Range apply to printing bit images. 

Source: lmageWriter II Technical Reference Manual, pages 60, 66, 106 to 107 

See Also: 4. 71. Image Writer Printer Control Functions 
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4. 73. Image Writer II Custom Character Width Codes 

Width (in Dots) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Notes: 

Source: 

See Also: 

Width Code (TOfJ 8) Width Code (Bot. 8) 
$41 $61 
$42 $62 
$43 $63 
$44 $64 
$45 $65 
$46 $66 
$47 $67 
$48 $68 
$49 $69 
$4A $6A 
$48 $68 
$4C $6C 
$40 $60 
$4E $6E 
$4F $6F 
$50 $70 

Width code is part of the Load Custom Characters command (ESC- or ESC+). 

lmageWriter II Technical Reference Manual, pages 96, 97 

4. 71. Image Writer Printer Control Functions 
4.74. lmageWriter II Custom Character Data Byte 

4.74. lmageWriter II Custom Character Data Byte 

Bit* Binary Decimal Hex 
0 0000 0001 1 $01 
1 0000 0010 2 $02 
2 0000 0100 4 $04 
3 0000 1000 8 $08 
4 0001 0000 16 $10 
5 0010 0000 32 $20 
6 0100 0000 64 $40 
7 1000 0000 128 $80 

Notes: *Bit number corresponds to print head row (0 is top of character). 

Source: lmageWriter II Technical Reference Manual, page 93 

See Also: 4.71. lmageWriter Printer Control Functions 
4. 73. Image Writer II Custom Character Width Codes 
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4.75. lmageWriter DIP Switch Settings 

Switch Setting • 
SW1·1 to SW1-3 000 

xoo 
oxo 
xxo 
oox 
xox 
oxx 
XXX 

SW1-4 0 
X 

SW1-5 0 
X 

SW1-6 to SW1-7 00 
xo 
ox 
XX 

SW1-8 0 
X 

SW2-1 to SW2-2 00 
xo 
OX 
XX 

SW2-3 0 
X 

SW2-4 0 
X 

SW2-5 to SW2-7 000 
oox 
xxo 
XOX 
xoo 
XXX 

SW2-8 0 
X 

SW3-1 to SW3-5 -
SW3-6 to SW3-8 -

Notes: 

Source: 

See Also: 

lmageWriter I lmageWriter II lmageWriter LQ 
American** American** American** 
Italian Italian 
American Danish 
British British 
German German 
Swedish Swedish 
French French 
Spanish Spanish 
66 lines per page** 11" form length** 
72 lines per paae 12" form lenath 
Recognizes 8th data bit** No perforation skip** 
lanores 8th data bit Skip on paae perforation 
1 0 cpi (Pica) 1 0 cpi (Pica) 
12 cpi (Elite)** 12 cpi (Elite)** 
17 cpi (Uitracondensed) 17 cpi (Uitracondensed) 
160 dpi (Elite groportional) 160 dpi (Elite proportional) 
No line feed after carriage return** No line feed after carriage return** 
Line feed after carriage return Line feed after carriage return 
300 baud 300 baud 
1200 baud 1200 baud 
2400 baud 2400 baud 
9600 baud*" 9600 baud** 
Data Terminal Ready handshake** Hardware handshake** 
XON/XOFF XON/XOFF 
NA Option Card Disabled** 

Option Card Installed 
NA Hammer Timing Settings*"* 

NA NA 

NA NA 
NA NA 

• NA = not applicable, NS = not specified in manual. 
•* 0 =switch open. X= switch closed. 
• ** Indicates factory setting. 
•*** Set at factory-do not alter. 

Apple lmageWriter User's Manual, Chapter 4, pages 39, 41, 44, 81 to 82 
lmageWriter II Technical Reference Manual, pages 22 to 23 
lmageWriter LQ Technical Reference Manual, pages 27 to 28 

4.69. lmageWriter Default Settings 
4.70. lmageWriter II Software Switches 

Italian 
Danish 
British 
German 
Swedish 
French 
Spanish 
11 " form length** 
12" form lenath 
No perforation skip** 
Skip onpage perforation 
1 0 cpi (Pica) 
12 cpi (Elite)** 
17 cpi (Uitracondensed) 
Proportional-1 (Elite) 
No line feed after carriage return** 
Line feed after carriage return 
19,200 baud** 
1200 baud 
2400 baud 
9600 baud 
Hardware handshake** 
XON/XOFF 
Option Card Disabled** 
Option Card Installed 
CSF Bin 1 and Envelope** 
CSF Bin 1 
CSF Bins 1 ,2,3 and Envelope 
CSF Bins 1 and 2 
CSF Bins 1 ,2 and Envelope 
CSF Bins 1 2 and 3 
Auto Paper to Print Line** 
Auto Paoer to Paper Bail 
Hammer Timina Settinas*** 
Vertical Alignment Settings*** 
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4.76. lmageWriter Alternate Character Sets 

Hexadecimal Character Value 
Language Set $23 $24 $40 $58 $5C $50 $5E 

American 
British 

German 
French 

Swedish 
Italian 

Danish 
Spanish 

Notes: 

# $ @ [ \ ] 
£ $ @ [ \ l 
# $ _§_ A 0 u 
£ $ a . c § 
# $ @ A 0 A 
£ $ § . c e 
# $ @ ,lE 0 A 
£ $ § l N J... 

See 4.75. lmageWriter DIP Switch Settings for 
information on how to change character set. 

1\ 

1\ 

1\ 

1\ 

1\ 

1\ 

1\ 

1\ 

$60 
' 

u 
' 

Source: lmageWriter II Technical Reference Manual, page 24 

See Also: 4.70. lmageWriter II Software Switches 
4.75. lmageWriter DIP Switch Settings 
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$78 $7C $70 $7E 
{ I } .... 

{ I } -
a 0 0 B 
e u e .. 
a 0 a .... 

a 0 e 1 
ce 0 a -. ri c -



4.77. LaserWriter Family History 

Width 
Depth 
Heiaht 
Weight 
CPU 
RAM 
ROM 
Ports 
Fonts 
Software 
Paae Caf)acitv 
Introduced 

Notes: 

Source: 

See Also: 

Oriainal PI, - --- II NT 
18.5" (469.9mm} 18.5" (469.9mm) 20" {508mml * 

16.2" (411.5mm} * 16.2" (411.5mml * 18.9" (480.1mm) 
11.5" (292.1 mm} 11.5" (292.1 mm) 8.5" (215.9mm) 
77 lbs (34. 7kg) 77 lbs (34. 7kg) 46 lbs (20.7kg) 

11 .16Mhz 68000 11.16Mhz 68000 11 .16Mhz 68000 
1.5MB 1.5MB 2MB 
512K 1MB 1MB 

RS-232, AppleTalk RS-232, ApR_IeTalk RS-232, AppleTalk 
4 families **** 11 families t 11 families t 

PostScript, Diablo 630 PostScript, Diablo 630 PostScript, Diablo 630 
1 00 in, 20 out 100 in, 20 out 200 in, 1 00 out 

Jan-85 Jan-86 Jan-88 

•* Without paper trays; trays add 12" on Original and Plus, 6.5" on II NT and II NTX. 
•** May be expanded to 12 MB. 
•*** May be expanded on expansion board to 8 MB. 
•**** Times, Helvetica, Courier, and Symbol. 

II NTX 
20" (508mm} * 

18.9" (480.1mm) 
8.5" (215.9mm) 
46 lbs (20. ?kg) 

16.66Mhz 68020 
2MB** 
1MB*** 

RS-232, AppleTalk, SCSI 
11 families_t 

PostScript, Diablo 630, LaserJet+ 
200 in, 1 00 out 

Jan-88 

·t Times, Helvetica, Helvetica Narrow, Courier, Symbol, Palatino, lTC Avant Garde, lTC Bookman, New Century Schoolbook, 
lTC Zapf Chancery, lTC Zapf Dingbats. 

Apple LaserWriter Reference, pages 147 to 150 

4.68. lmageWriter Family History 
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4. 78. LaserWriter NTX Disk and File-System Operators 

Operator Syntax * 
cartstatus string CARTSTATUS false 

string CARTST ATUS type id filetype true 
deletefile namestring DELETEFILE 
devdismount device DEVDISMOUNT 
devmount device DEVMOUNT boolean 
devstatus device DEVST ATUS free size 
diskonline DISKONLINE boolean 
diskstatus DISKSTATUS free total 
initializedisk I pages action INITIALIZEDISK 
filenameforall 'pattern proc scratchstring FILENAMEFORALL 
renamefile oldnamestring newnamestring RENAMEFILE 
setuserdiskpercent percent SETUSERDISKPERCENT 
status stringname STATUS pages bytes access creation true 
userdiskpercent USERDISKPERCENT percent 

Notes: * In standard PostScript notation. 

Source: LaserWriter Reference, pages 46 to 52 

Comments 
No card, device does not exist 
Information about device or file referenced by string 
Deletes referenced file (namestring) 
Dismounts referenced device (device) 
Mounts referenced device (device); false return indicates device not mounted 
Returns status of referenced device 
Returns true if device referenced is online and attached 
Returns information about the disk 
Formats the disk and initializes the file system 
Executes proc for each file found matching pattern; scratchstring passed to proc 
Renames a file 
Reserves percentage of file system for user files 
Returns information about file referenced in stringname 
Returns percentage of file system space for user files 

-- --
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4. 79 PostScript Page Types 

Paae Type Printable Reaion Page Size Comments 
Letter 8" X 10.78" 8.5" X 11 11 Standard American letter page 
Legal 8" X 13.78" 8.5" X 14" Standard American legal page 

A4 7.79" X 11.08" 8.27" X 11.69" Standard European A4-sized page 
85 6.45" X 9. 7611 6.93" X 9.84" Standard European 85-sized page 

Lettersma/1 7.68" X 10.16" 8.5" X 11" Nonstandard American letter-sized page 
A4small 7.47'' X 1 0.85" 8.27" X 11 .69" Nonstandard European A4-sized page 

Note Varies with paper tray* Varies with paper tray* 

Notes: *Selects Lettersmall if letter-sized tray is installed, A4small if A4-sized tray is installed, 
legal if legal-sized tray is installed, or 85 if 85-sized tray is installed. 

Source: Apple LaserWriter Reference, pages 84 to 86 

4.80. PostScript Fcnt Numbers 

Font Number Font Name Font Style 
0 Courier Normal 
1 Courier Bold 
2 Courier Oblique 
3 Courier BoldOblique 
4 Times Roman 
5 Times Bold 
6 Times Italic 
7 Times Bold Italic 
8 Helvetica Normal 
9 Helvetica Bold 
10 Helvetica Oblique 
11 Helvetica BoldOblique 
12 Symbol Normal 
13 lTC Avant Garde Book 
14 lTC Avant Garde BookObligue 
15 lTC Avant Garde Demi 
16 lTC Avant Garde DemiObligue 
17 lTC Bookman Demi 
18 lTC Bookman Demiltalic 
19 lTC Bookman Lioht 
20 lTC Bookman Lightltalic 
21 Helvetica Narrow Normal 
22 Helvetica Narrow Bold 
23 Helvetica Narrow BoldOblique 
24 Helvetica Narrow Oblique 
25 New Century Schoolbook Roman 
26 New Century Schoolbook Bold 
27 New Century Schoolbook Italic 
28 New Century Schoolbook Bold Italic 
29 Palatine Roman 
30 Palatine Bold 
31 Palatine Italic 
32 Palatine Bold Italic 
33 lTC Zapf Chancery Medium Italic 
34 lTC Zapf Dingbats Normal 

Source: Apple LaserWriter Reference, page 89 

See Also: 2.72. Font ID Numbers 



4.81. LaserWriter statusdict Persistent Parameter Operators 

Operator 
lpagecount 
1 pagestackorder 
setpagestackorder ** 
ramsize 
setprintername ** 

1 l)rintername 
setdosysstart ** 
dosysstart 
setsoftwareiomode ** 

softwareiomode 
sethardwareiomode 
hardwareiomode 
setsccbatch ** 
sccbatch 
setdostartpage ** 
dostartpage 
setmargins ** 
margins 
setpagetype ** 
pagetype 
setdefaulttimeouts ** 
defaulttimeouts 
setpassword 
checkpassword 
setidlefonts ** 
idlefonts 
seteescratch ** 
eescratch 

Notes: 

Source: 

See Also: 

Syntax * Comments 
PAGECOUNT int Returns number of pages Qrinted _(NT, NTX only) 
PAGESTACKORDER boolean Returns True if second paae faces back of first paae, otherwise False 
boolean SETPAGESTACKORDER Sets_pagestackorder (default= False) 
RAMSIZE int Returns number of bytes in NTX 
string SETPRINTERNAME Sets printer name (31 characters or fewer) 
string PRINTERNAME string Sets printer name and returns string that is actually used (may be substring) 
boolean SETDOSYSSTART Sets Sys/Start file on startup status for NTX 
DOSYSSTART boolean Returns current setting of Sys/Start file on NTX 
int SETSOFTWAREIOMODE Sets one of following modes: 0 =PostScript batch, 1 =PostScript interactive 

2 =Diablo 630 emulation, 5 = HP Laser Jet+ emulation 
SOFTWAREIOMODE int Returns printer mode (default= 0, PostScript batch) 
int SETHARDWAREIOMODE Sets on of following modes: 0 =serial, 2 =Apple Talk 
HARDWAREIOMODE int Returns hardware 10 mode setting (default= 0) 
int int int SETSCCBATCH Sets channel baud, and options (see 4.84.) 
int SCCBATCH int int Returns baud rate and options for hardware channel in first int 
boolean SETDOSTARTPAGE Specifies whether NT/NTX is to perform test page on power-on 
DOSTARTPAGE boolean Returns setting of test page status on NT/NTX 
int int SETMARGINS Sets top and left margins for physical page 
MARGINS int int Returns current top and left margin settings 
int SETPAGETYPE Sets page type (O =letter, 1 =note) 
PAGETYPE int Returns current page type 
int int int SETDEFAUL TTIMEOUTS Sets job, manual feed, and wait timeouts simultaneously 
DEFAUL TTIMEOUTS int int int Returns job, manual feed, and wait timeouts 
int int SETPASSWORD boolean Changes password from first int to second, returns True if chanqe made 
int CHECKPASSWORD boolean Returns True if intis equal to current system-administrator password 
mark font sx sy rot nchars ... SETIDLEFONTS See source for description of command; sets characters to be scan converted while NTX is idle 
IDLE FONTS mark font sx sy rot nchars ... See source for description of command; returns setidlefonts settings 
int int SETEESCRATCH Writes second int at position determined by first int into LaserWriter scratch EEROM 
int EESCRATCH int Returns value at position (first int) from LaserWriter scratch EEROM 

•* In standard PostScript notation. 
•** Cannot be performed unless you have previously escaped from normal server save/restore context. 

LaserWriter Reference, pages 91 to 101 

4. 78. LaserWriter NTX Disk and File-System Operators 
4.84. LaserWriter setsccbatch Options 
4.85. LaserWriter statusdict Volatile Parameter Operators 
4.86. LaserWriter New PostScript Operators 
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4.82. LaserWriter setsoftwareiomode Options 

Setting Value Description 
0 PostScript batch 
1 PostScript interactive 
2 Diablo 630 emulation 
3 NOT USED 
4 NOT USED 
5 HP Laser Jet+ emulation 

Notes: New settings do not take effect until the current job is completed. 

Source: Apple LaserWriter Reference, page 94 

See Also: 4.81. LaserWriter statusdict Persistent Parameter Operators 

4.83. LaserWriter sethardwareiomode Options 

Setting Value Description 
0 Serial 
1 NOT USED 
2 Apple Talk 

Notes: New settings do not take effect until the current job is completed. 

Source: Apple LaserWriter Reference, page 95 

See Also: 4.81. LaserWriter statusdict Persistent Parameter Operators 

4.84. LaserWriter setsccbatch Options 

Field to Set 
Parity 

Flow Control 
Data Bits 
Stop Bits 

Notes: 

Source: 

See Also: 

Bit Numbers 
7 6 5 4 3 2 1 0 Allowable Values 

X X 00 = space, 01 =odd, 10 =even, 11 :: mark 
X X X 000 = xon/xoff, 001 :::: dtr, 010 = etx/ack 

X X 00 = std, 01 = 7 bits, 10 = 8 bits 
X 0 = 1 bit, 1 = 2 bits 

Note that the Apple manual is misleading in that field values 
are really bit settings shown in decimal. 

Apple LaserWriter Reference, page 96 

4.81. LaserWriter statusdict Persistent Parameter Operators 



4.85. LaserWrlter statusdict Volatile Parameter Operators 

01Jerator Syntax * Comments 
setiobtimeout lnt SET JOBTIMEOUT lnt represents a value, in seconds 
jobtimeout JOBTIMEOUT int Returns timeout value in seconds (default= 0) 
manualfeedtimeout MANUALFEEDTIMEOUT int Returns manual feed timeout, in seconds (default= 60) 
waittimeout 
manualfeed 
jobname 
printerror 
product 
revision 
appletalktype 

Notes: 

Source: 

See Also: 

WAITIIMEOUT int Returns wait timeout, in seconds (default = 30) 
MANUALFEED boolean Returns settina of manual feed switch (default= FALSE, not manual feedina) 
JOBNAME strina Returns name of current iob 
Status tries PRINTERERROR Status represents error code, tries represents number of retries so far 
PRODUCT strina Returns name of printer job is runnina on 
REVISION int Returns revision of the PostScript interpreter (3 in NTX) 
APPLET ALK string Returns type portion of printer's AppleTalk name 

* In standard Forth and PostScript notation. 

LaserWriter Reference, pages 1 02 to 1 05 

4.78. LaserWriter NTX Disk and File-System Operators 
4.81. LaserWriter statusdict Persistent Parameter Operators 
4.86. LaserWriter New PostScript Operators 

4.86. LaserWriter New PostScript Operators 

Ooerator 
setpacking 
currentpacking 
oackedarrav 
setcacheoarams 
cu rrentcacheparams 

Notes: 

Source: 

See Also: 

Svntax • Comments 
Boolean SETPACKING Sets arrav-oackina mode to boolean value 
CURRENTPACKING boolean Returns current arrav-oackina mode 
AnvO ... anvN-1 n PACKEDARRAV packedarrav Creates a oacked arrav obiect as defined· see source for details 
lnt int int SETCACHEPARAMS Sets topmost mark, lower, and uooer values for cache 
CURRENTCACHEPARAMS int int int Returns current cache oarameters for mark, lower, and upper (default=mark, 1250, 12500) 

• In standard Forth and PostScript notation. 

LaserWriter Reference, pages 110 to 112 

4.78. LaserWriter NTX Disk and File-System Operators 
4.81. LaserWriter statusdict Persistent Parameter Operators 
4.84. LaserWriter setsccbatch Options 
4.85. LaserWriter statusdict Volatile Parameter Operators 

rn 
CD 
Sl 
()" 
:::J 

:;? 
::I: 
Q) 

a 
~ a; 

~ 
<0 



440 The Programmer's Apple Mac Sourcebook 

4.87. LaserWriter Reserved Communication Codes 

Code PostScriTJt lnter(Jretation 
Ctri-C ($03) Interrupt 
Ctri-D ($041 End of file 
LF ($0A) End of line (ignored if followino CR) 
CR ($00) End of line 
Ctri-Q ($11 ) XON-start output 
Ctri-S ($13) XOFF-sto_p outQut 
Ctrl-T($14) Status query 

Notes: These characters are not passed on in the data stream. 

Source: LaserWriter Reference, page 145 

4.88. LaserWriter NT Diablo Emulation Supported Control Characters 

Diablo 
Control Character Sequence Description 

ESC BS (#) Backspace(#)spaces 
ESC HT (#) Horizontal tab to column (#) 
ESC LF Reverse line feed 
ESC VT (#) Vertical tab to line (#) 
ESC FF (#) Set lines per page to(#) 
ESCCR P Reset the printer 
ESC DC1 (#) Set proportional spacing offset to(#) 
ESC RS (#-1) Set vertical motion increment to(#) 
ESC US (#-1) Set horizontal motion increment to(#) 
ESC& End bold and shadow printing 
ESC' Begin reverse printing 
ESC- Set vertical tab at present line 
ESC. Begin normal printing 
ESCO Set right margin to present position 
ESC 1 Set horizontal tab to present position 
ESC2 Clear all tabs, horizontal and vertical 
ESC5 Begin printing in forward paper direction 
ESC6 Begin printing in reverse paper direction 
ESC8 Clear horizontal tab at current position 
ESC9 Set left margin to current position 
ESC= Begin center justification of lines 
ESCC Clear margins at top and bottom 
ESC L Set bottom margin to current ,:>osition 
ESCS Revert to horizontal motion increment set by hardware switches 
ESCT Set top margin to current position 
ESCU Half-line feed (subscript) 
ESCD Reverse half-line feed (superscript) 
ESCE Begin automatic underscore of characters 
ESCR End automatic underscore 
ESCO Begin bold p_rinting of character 
ESCW Begin shadow printing of characters 
ESCX Clear all character printing modes (bold, shadow, etc.) 
ESCM Begin printing with full justification 

Notes: • Capitalized words in code column are ASCII code name. 
• Printing is done in Courier 10 pitch with auto line feed OFF. 

Source: LaserWriter Reference, page 67 

See Also: 4.89. LaserWriter NT Diablo Emulation eescratch Location Assignments 



Section IV: Hardware 

4.89. LaserWriter NT Diablo Emulation eescratch Location Assignments 

eescratch Location Assigpment Comments 
58 Special switch mode 0 = Diablo 630 emulation, 1 = interactive mode 
59 Diablo auto LF feature 0=0FF, 1 =ON 
60 Character pitch 0 = 10 cpi; other allowable values: 10, 12, 15 
61 Font ID for bold font 1 =Courier Bold; 255 =disable Courier Bold 
62 Font ID for normal font 0 =Courier 
63 USED INTERNALLY 

Source: LaserWriter Reference, page 69 

See Also: 4.88. LaserWriter NT Diablo Emulation 8upported Control Characters 

4.90. LaserWriter NT LaserJet+ Emulation Font Mapping 

Font ID LaserJet+ Font LaserWriter NT Font Used 
3 Courier Courier 
4 Helv Helvetica 
5 Tms Rmn Times Roman 

Source: LaserWriter Reference, page 74 

See Also: 4.91. LaserWriter NT LaserJet+ Emulation Symbol Set Differences 
4.92. LaserWriter NT Laser Jet+ Emulation Supported Control Characters 

4.91. LaserWriter NT LaserJet+ Emulation Symbol Set Differences 

Char. Code LaserJet+ Character 
$7F Gray patch (rubout} 
$80 Overline 
$83 Degree symbol 
$E3 Stroked uppercase D (Eth)_ 
$E4 Stroked lowercase d (eth) 
$FO Uppercase Thorn 
$F1 Lowercase Thorn 
$F7 One-fourth symbol 
$F8 One-half symbol 
$FC Solid black square 
$FE Plus/minus sign 

Notes: All RomanS symbol characters map to the Adobe Symbol font 
equivalent, except for those noted above. 

Source: LaserWriter Reference, page 75 

See Also: 4.90. LaserWriter NT Laser Jet+ Emulation Font Mapping 
4.92. LaserWriter NT Laser Jet+ Emulation Supported Control Characters 
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4.92. LaserWriter NT LaserJet+ Emulation Supported Control Characters 

~ o· aae nentat1on 
Laser Jet+ 

Control Char. Seauence Description 
ESC&IOO Set portrait mode page orientation 
ESC&I10 Set landscape mode page orientation 
Font Selection 
ESC I au Use RomanS symbol set 
ESCj ou Use USASCII symbol set 
ESC s1P Use proportional character spacing 
ESC sOP Used fixed character spacing 
ESC s10H Set pitch to 1 0 cpi 
ESC s12H Set pitch to 12 cpi 
ESC s16.6H Set pitch to 16.6 cpi 
ESCt s7C Set character size to 7 point type 
ESCj sac Set character size to 8 point type 
ESC s8.5C Set character size to 8.5 point type 
ESC s10C Set character size to 1 0 point type 
ESC s12C Set character size to 12 point type 
ESC s14.4C Set character size to 14.4 point type 
ESC sOS Use upright character style 
ESC s1S Use italic character style 
ESC s-38 Use light stroke weiaht 
ESC sOB Use medium stroke weight 
ESC s3B Use bold stroke weight 
ESC s3T Set font to Courier 
ESC sOT Set font to Line Printer (LaserWriter uses Courier at 16.67 pitch) 
ESC s4T Set font to Helv (LaserWriter uses Helvetica) 
ESC sST Set font to Tms Rmn (LaserWriter uses Times Roman) 
ESC s6T Set font to Gothic 
ESC saT Set font to Prestige Elite 
Paoe Lenoth 
ESC&1#P Set lines per page to# 
ESC&1#E Set lines for top margin to # 
ESC&1#F Set lines for bottom margin to # 
Maroins 
ESC9 Clear margin 
ESC&a#L Set left margin at column # 
ESC&a#M Set right margin at column# 
Vertical Line SDacina 
ESC&1#C Line increments in #/48ths of an inch 
ESC&I1D Set printing to 1 line per inch 
ESC&I2D Set printing to 2 lines per inch 
ESC& I 3D Set printing to 3 lines per inch 
ESC&I4D Set printina to 4 lines per inch 
ESC&I6D Set printing to 61ines per inch 
ESC&I8D Set printing to Blines per inch 
ESC&I12D Set printing to 12 lines per inch 
ESC&I14D Set printing to 141ines per inch 
ESC&I16D Set printina to 16 lines per inch 
ESC&I24D Set printing to 24 lines per inch 
ESC= Perform half-line feed 

(contmued) 
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Table 4.92. Continued 

R G h" aster raD)_ ICS 
Laser Jet+ 

Control Char. Sequence Descri{Jtion 
ESC*t75R Set graphics to 75 dpi 
ESC*t100R Set graphics to 1 00 dpi 
ESC*t150R Set graphics to 150 dpi 
ESC*t300R Set graphics to 300 dpi 
ESC*rOA Start araphics at leftmost position 
ESC*r1A Start graphics at current position 
ESC*b#W (data) Raster graphics data(# items) 
ESC*rB End raster graphics 

ursor 
.. 

OSIIOninQ c p, t 
ESC&a#R Set cursor to row# 
ESC&a#C Set cursor to column # 
ESC&a#H Set # of horizontal decipoints 
ESC&a#V Set # of vertical decipoints 
Underline 
ESC&dD 
ESC&d@ 

ISPJ ay unctions 
ESCY Turn display functions on 
ESCZ Turn display functions off 
ESC&p#X (data) Print transparent# of bytes of data . . 
Perforation Skt 

Miscellaneous Features 
ESC&k#H Set horizontal motion index to #/120ths of an inch 
ESC&kOS Set standard font pitch 
ESC&k2S Set compressed font pitch 
Line Termination 
ESC&kOG CR = CR, LF = LF, FF = FF 
ESC&k1G CR = CR + LF, LF = LF FF = FF 
ESC&k2G CR = CR, LF = CR + LF, FF = CR + FF 
ESC&k3G CR = CR + LF, LF = CR + LF, FF = CR + FF 
ESC&sOC Enable end-of-line wrapping 
ESC&s1C Disable end-of-line wrapping 
ESC&I#X Select # of copies 
Paper Input c ontrol 
ESC&IOH Eject page 
ESC&I1H Feed from tray_ 
ESC&I2H Feed pages manually 
ESC&I3H Feed envelope 

(continued) 
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Table 4.92. Continued 

ont Management 
Laser Jet+ 

Control Char. Seauence Description 
ESC*c#D Set font to font I D # 
ESC*c#E Character code ASCII code # 
ESC*cOF Delete all downloaded fonts 
ESC*c1 F Delete all temporary fonts 
ESC*c2F Delete last font ID specified 
ESC*c3F Delete last font ID and character code specified 
ESC*c4F Make temporary font 
ESC*c5F Make permanent font 
ESC*c6F Copy or assign font 
ESC s#W (data) Create font header # of bytes 
ESC s#W (data) Download character # of bytes 
ESC #X Designate primary download font ID # 
ESC #X Designate secondary download font ID # 
ESC 0@ Primary font value 0 
ESC 1@ Primary font value 1 
ESC 2@ Primary font value 2 
ESC 3@ Primary font value 3 
ESC 0@ Secondary font value 0 
ESC 1@ Secondary font value 1 
ESC 2@ Secondary font value 2 
ESC )3@ Secondary font value 3 
Macros 
ESC&f#Y Macro ID# 
ESC& fOX Start macro 
ESC&f1X Stop macro 
ESC&f2X Execute macro 
ESC&f3X Call macro 
ESC&f4X Enable overlay macro 
ESC&f5X Disable overlay macro 
ESC&f6X Delete macro 
ESC&f7X Delete all temporary macros 
ESC&f8X Delete macro ID 
ESC&f9X Make temporary macro 
ESC&f10X Make permanent macro 
ESC&fOS Push position 
ESC&f1S Pop position 

(contmued) 
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Table 4.92. Continued 

Ad d G h" vance TSPJ ICS 

Laser Jet+ 
Control Char. Sequence 
ESC*c#A 
ESC*c#H 
ESC*c#B 
ESC*c#V 
ESC* cOP 
ESC*c2P 
ESC*c3P 
ESC*c2G 
ESC*c10G 
ESC*c15G 
ESC*c30G 
ESC*c45G 
ESC*c70G 
ESC*c90G 
ESC*c100G 
ESC*c1G 
ESC*c2G 
ESC*c3G 
ESC*c4G 
ESC*c5G 
ESC*c6G 

Notes: 

Source: 

See Also: 

Descrip_tion 
Set horizontal rule pattern size to # of dots 
Set horizontal rule pattern size to # of decipoints 
Set vertical rule pattern size to# of dots 
Set vertical rule pattern size to # of decipoints 
Print rule 
Print grayscale 
HP pattern 
2%, gray pattern 
1 0°/o gray pattern 
15°/o orav pattern 
30°/o gray pattern 
45°/o gray pattern 
70°/o gray pattern 
90°/o orav pattern 
1 00°/o gray pattern 
Vertical lines pattern 
Horizontal lines pattern 
Diagonal lines pattern 
Diagonal lines pattern 
Grid pattern 
Diaoonal grid pattern 

• Capitalized words in code column are ASCII code name. 
• #refers to user-supplied number, (data) refers 
to user-supplied data. 

LaserWriter Reference, pages 72 to 82 

4.90. LaserWriter NT Laser Jet+ Emulation Font Mapping 
4.91. LaserWriter NT LaserJet+ Emulation Symbol Set Differences 
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4.93. LaserWriter NT/NTX Operational Mode Switch Settings 

L Wl . II NT S . h S aser nter WltC etttnas 
SW1 SW2 Setting 

Uo Uo AppleTalk enabled, RS-232C disabled 
Uo Dn PostScript batch mode, RS-232C/RS-422 enabled at 9600 baud, parity ianored 
Dn Up Emulation mode, RS-232C enabled at 9600 baud 
Dn Dn PostScript batch mode, RS-232C/RS-422 enabled at 1200 baud, oaritv ianored 

L aser WI. II NT. S nter '}( witch s etttngs 
SW1 SW2 Setting 

Uo Up AppleTalk enabled, RS-232C disabled 
Up Dn RS-232C/RS-422 enabled at 9600 baud 
Dn Up RS-232C/RS-422 enabled at 1200 baud 
Dn Dn RS-232C enabled at 9600 baud 

SW3 SW4 Settina 
Up Up PostScriot batch mode 
Up Dn PostScript interactive mode 
Dn Up Emulation mode 
Dn Dn HP Laser Jet+ emulation mode 

SW5 SW6 . Setting 
Uo Uo XON/XOFF handshake protocol 
Up Dn DTR handshake protocol (data terminal ready) 
Dn Up ETX/ACK handshake protocol 
Dn Dn XON/XOFF handshake protocol 

Notes: If Apple Talk is enabled, switches 3 through 6 have no effect on NTX. 

Source: LaserWriter Reference, page 56 

See Also: 4.84. LaserWriter setsccbatch Options 
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68000,68020,68881,68851P~U,Z8530 

RO~s 392-402 
68000 pinouts 407-8 
68020ROM 
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module call stack frame 401 
pinouts 409 

680x0 ROM 392-402 
addressing modes 396 
address space types 398 
coprocessor interface register set map 402 
data formats 13 
exception stack frames 399 
exception vectors 397 
instruction set 393-95 
normal stack frames 398 
register set 392 
special status word 40 1 
stack frames 398-402 
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ABusRecord data structure, AppleTalk ~anager 359 
actb (alert color table) resource formats 35 
ADB extended key codes 383 
ADB ~anager 

ADBDataBlock data structure 346 
ADBSet lnfoBlock data structure 347 
bus command formats 346 
bus register 3 data fields 346 
bus routines 345 
command formats 346 

ADB standard key codes 382 
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addressing modes, 680x0 396 
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advanced control calls 

disk driver 316 
serial driver 323 

ALAP frame, AppleTalk ~anager 361 
alert(s) 

actb (alert color table) resource format 33 
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DITL resource format 41 
standard icons 31 

Alert StageList data structure, Dialog ~anager 252 
AlertTemplate data structure, Dialog ~anager 252 
allocation map, ~FS 101 
ALRT (alert template) resource format 35 
AppFile data structure, Segment Loader 280 
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Apple ~acintosh. See ~acintosh hardware 
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AppleTalk Manager 353-66 
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DDP Datagram data structure 362 
Entity Name data structure 365 
MPParamBlock data structure 360 
names table entry data structure 365 
NBP Packet data structure 365 
result codes 366 
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routines 353-58 
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~anager 364 

A TP Flags Field, Apple Talk ~anager 364 
A TP Packet data structure, Apple Talk ~anager 364 
ATPParamBlock data structure, AppleTalk 

~anager 363 
attributes, resource 33 

Resource Manager 194 
AuxCtlRec data structure 238 
AuxWinRec data structure, Window ~anager 233 
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B*-Tree Node record layout 103 
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binary-decimal package routines, Package 

~anager 260 
binary numbers 

conversion to signed decimal numbers 9 
decimal numbers converted to 10 
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hexadecimal numbers converted to 4 
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BNDL (bundle) resource format 36 
boot blocks layout, HFS I 03 
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catalog key record layout 104 
cctb (control color table) resource format 36 
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CDEF (control definition) resource format 37 
cdev (control panel device code) resource type 

message values 37 
resource format 37 
result codes 38 

character sets 
ASCII 18, 19 
Macintosh 20-21 
special 118 

CharByte and CharType values, Script Manager 225 
chooser device ID flags, Device Manager 302 
cicn (color icon) Resource Format 38 
ClnfoPBRec data structure, File Manager 292 
clock register commands, real time 388 
clut (color lookup table) resource format 39 
CMovePBRec data structure, File Manager 293 
CMYColor data structure, Color Picker package 350 
CNTL (control template) resource format 39 
CODE (code segment) resource format 39 
Colorlnfo data structure, Palette Manager 268 
color lookup table (clut) resource format 39 
Color Manager 215-16 

CProcRec data structure 216 
ReqListRec data structure 216 
routines 215 
SPRocRec data structure 216 

color palette (pitt) resource format 51 
Color Picker package 

CMYColor data structure 350 
HSLColor data structure 350 
HSVColor data structure 350 
routines 349 

Color QuickDraw 208-14 
additive color table 214 
arithmetic drawing modes 212 
ColorGrafPort data structure 210 
ColorSpec data structure 209 
color table data structure 209 
cursor data structure 213 
GrafV ars data structure 213 
icon data structure 213 
PixMap data structure 211 
PixPat data structure 211 
RGBColor data structure 209 
RGB equivalents of old QuickDraw colors 214 
routines 208 
transfer modes 212 

color table(s) 
control part identifiers for 239 
dialog 251 
menu 243 
resource formats 35, 36, 39, 49,56 
window part identifiers for 234 

command(s) 
HyperTalk 109-11 
Macintosh Programmer's Workshop 115-20 
MacsBug 122-23 
Sound Manager 321 
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comparison effect on 68000 status bits, SANE 371 
compiler formats, REZ 60-65 
connectors. See pinouts and connectors 
constants, printing control 331 
constants and data structures (QuickDraw) 200-207 
Control Manager 236-39 

AuxCtlRec data structure 238 
control axis parameter values 239 
control definition messages 239 
ControlRecord data structure 237 
CtlCTab data structure 238 
part codes 237 
part identifiers for color tables 238 
routines 236 
types 237 

CProcRec data structure, Color Manager 216 
crsr (color cursor) resource format 40 
CtlCTab data structure, Control Manager 238 
cursor(s) 

Color QuickDraw 213 
crsr resource format 40 
CURS resource format 40 
data masks 4 1 
predefined 29 
QuickDraw 198, 201 

CURS resource format 40-41 
CWindowRecord data structure, Window Manager 233 

D 
DA(s) 

device driver control routine messages 254 
device driver format 254 
standard 30 

data formats 12-17 
680x0 13 
binary coded decimal number format 17 
Macintosh 14-15 
memory area terminology 16 
string formats 16 

data types, PICT 93 
DateTimeRec data structure, operating system 

utilities 327 
dctb (dialog color table) resource format 35 
DCtlEntry data structure Device Manager 300 
DDP Datagram data structure, AppleTalk Manager 362 
decimal numbers 

binary coded format for 17 
binary-decimal package routines 260 
binary numbers converted to signed 9 
conversion to binary 1 0 
conversion to hexadecimal 11 
digit positions 22 
hexadecimal numbers converted to 3 

Deferred Task Manager 
DeferredTask data structure 368 
routines 368 

DefOSRec data structure, Start Manager 342 
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DefStartRec data structure, Start Manager 342 
DefVideoRec data structure, Start Manager 342 
Desk Manager 253-54 

DA device driver control routine messages 254 
DA device driver format 254 
editCmd parameters 254 
routines 253 

device driver(s) 
DA 

control routine messages, Desk Manager 254 
format, Desk Manager 254 

disk (see disk driver) 
management (see Device Manager) 
standard 30 

Device Manager 297-314 
chooser device ID flags 302 
DCtlEntry data structure 300 
device access modes 301 
device driver flags 299 
device driver structure 299 
device ParamBlockRec data structure 298 
device positioning modes 302 
device unit table 301 
graphic devices 

attribute types 307 
gDevice data structure 306 
routines 305 

interrupts 
external/status interrupt vector table 304 
primary interrupt vector table 303 
priority levels 302 
processor priority levels 303 
secondary interrupt vector tables 303, 304 

1/0 queue record data structure 300 
result codes 298 
routines 297 
sound devices 

FFSynthRec data structure 314 
FfSoundRec data structure 313 
FfSynthRec data structure 313 
note values 308-12 
routines 307 
SWSynthRec data structure 308 
synthesizer types 308 
tone data structure 313 

standard unit assignments 301 
dialog color table 251 

dctb resource format 35 
Dialog Manager 249-52 

AlertStageList data structure 252 
AlertTemplate data structure 252 
color table 251 
DialogRecord data structure 251 
DialogTemplate data structure 252 
item lists 250 
item types 250 
routines 249 
standard item constants 251 

DialogRecord data structure, Dialog Manager 251 
Dialog (DITL) resource format 41 
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Dialog Template data structure, Dialog Manager 252 
Dialog Template (DLOG) resource format 42 
digit positions in common bases 22 
Dinfo data structure, File Manager 286 
directory record layout 105 
disk driver 

advanced control calls 316 
driver positioning modes 314 
DrvSts data structure 315 
result codes 315 
routines 314 

disk format 
HFS 101-6 
Macintosh 90 
MFS 100--101 

Disk Initialization package 367 
result codes 367 
routines 367 
routine selectors 367 

disks 
SCSI address assignments 391 
state control lines and registers 391 

DITL (dialog or alert item list) resource format 41 
DLOG (dialog template) resource format 42 
Drive Queue (DrvQE 1) data structure, File 

Manager 296 
Driver positioning modes, disk driver 314 
Driver reset word, serial driver 322 
DrvSts data structure, device driver 315 
DXInfo data structure, File Manager 287 

E 
editCmd parameters, Desk Manager 254 
Editing selection operators in commands 119-20 
emulation, LaserWriter 440-45 
Entity Name data structure, AppleTalk Manager 365 
environment word, SANE 372 
equal-tempered scale, sound driver 311-12 
error messages, system 88 
Event Manager 

event codes 283 
event masks, 284 
event modifier flags 284 
EventRecord data structure 282 
EvQE 1 data structure 282 
keyboard event message 283 
KeyTrans data structure 283 
postevent result codes 284 
routines 281 

Event Manager, Toolbox. See Toolbox Event Manager 
EventRecord data structure, Event Manager 282 
EvQE 1 data structure, Event Manager 282 
exception halt stack frame, SANE 373 
exception vectors 390 

680x0 397 
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expressions in Macintosh Programmer's Workshop 
commands 119 
extents key record layout 104 

F 
FamRec data structure, Font Manager 221 
FCBPBRec data structure, File Manager 294 
fctb (font color table) resource format 42 
FFSynthRec data structure, Device Manager Sound 

Driver 314 
FHeaderRec data structure, Slot Manager 339 
file(s) 

creators and types 80-88 
formats (see file format(s)) 
management (see File Manager) 
record layout 105 
standard package routines 264 
standard predefined constants 266 
standard resource IDs 266 
standard routine selectors 265 
supplied with system 78-79 

file access modes, File Manager 289 
file access permissions, File Manager 289 
file control block data structure, File Manager 296 
file directory format, MFS I 01 
file format(s) 

MacBinary 91 
MacPaint 91 
MPW object 123-24 
PackBits 92 
PICT92 
resource 58 
TIFF 97-99 

file information flags, File Manager 288 
File Manager 285-96 

ClnforPBRec data structure 292 
CMovePBRec data structure 293 
Dlnfo data structure 286 
drive queue (DrvQE1) data structure 296 
DXInfo data structure 287 
FCBPBRec data structure 294 
file access modes 289 
file access permissions 289 
file control block data structure 296 
file information flags 288 
file positioning modes 288 
Flnfo data structure 286 
FXInfo data structure 286 
HParamBlockRec data structure 291 
ParamBlockRec data structure 290 
result codes 287-88 
routines 285 
volume control blocks data structure 294-95 
WDPBRec data structure 293 

File Manager result codes 287-88 
File Manager routines 285 
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file positioning modes, File Manager 288 
file reference (FREF) resource format 44 
files supplied with system 78-79 
Finder information data structure, segment loader 279 
Flnfo data structure, File Manager 286 
FixedAndlnt data structure, Toolbox utilities 258 
FKEY (function key) resource format 42 
floppy disk, sectors per track 91 
FMinput data structure, Font Manager 219 
FMOutput data structure, Font Manager 219 
FOND (font family) resource format 43 
font characterization table, Font Manager 220 
font color table (fctb) resource format 42 
font family (FOND) resource format 43 
font ID numbers 66-74 
FontManager217-22 

FamRec data structure 221 
FMinput data structure 219 
FMOutput data structure 219 
font characterization table 220 
font metrics data structure 220 
FontRec data structure 218 
numbers 218 
routines 217 
WidthTable data structure 222 

FONT resource format 43 
Format 1 snd resource format 54 
Format 2 snd resource format 54 
Four-Tone Synthesizer 313 
Free Form Synthesizer 314 
FREF (file reference) resource format 44 
FTSoundRec data structure, Device Manager Sound 

Driver 313 
FTSynthRec data structure, Device Manager Sound 

Driver 313 
function key (FKEY) resource format 42 
FXInfo data structure, File Manager 286 

G 
gDevice data structure 306 
general information 3-25 
GetEnvirons verb parameter values, Script 

Manager 226 
GetScript verb parameter values, Script Manager 226 
global variables 189-91 
GrafV ars data structure, Color QuickDraw 213 
graphics devices management 305-7 

H 

attribute Types 307 
gDevice data structure 306 
routines 305 

hardware 377-446 
68000 family and Z8520 microchips 392-402 
disks 391 
keyboards 378-83 
Macintosh summary 377 
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hardware continued 
memory organization 384-88 
NuBus403-7 
pinouts and connectors 407-25 
printers 426-46 
registers and protocols 388-90 
serial ports 391 

hardware, Image Writer II 432-33 
hardware, LaserWriter 446 
hexadecimal numbers 3-7 

addition tables 5-6 
conversion to binary numbers 4 
conversion to decimal numbers 3 
decimal numbers converted to 11 
digit positions 22 
multiplication tables 7 

HFS boot blocks layout 103 
HFS disk format 101-6 
HFS volume information 102 
HParamBlockRec data structure, File Manager 291 
HSLColor data structure, Color Picker package 350 
HSVColor data structure, Color Picker package 350 
HyperCard. See HyperTalk 
HyperTalk 
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commands 109-11 
constants 113 
messages 113-14 
properties 112 

ICN# (icon list) resource format 44 
icon(s) 

cicn (color) resource format 38 
Color QuickDraw data structure 213 
common user interface 76 
ICON resource format 44 
standard alert 31 

ictb (color table dialog item) resource format 35 
IDs 

font numbers 66-74 
menu select 243 
ScriptManager224 
Slot Manager sResource Apple-defined 339 
Slot Manager Vendorinfo list 340 
standard file resource 266 
standard package 30 

Image Writer 
alternate character sets 433 
character pitch effects on functions 430 
DB-9 and DB-25 serial port connectors 418 
default settings 427 
DIP switch settings 432 
family history 426 
printer control functions 428-30 

Image Writer II 427-33 
custom character data byte 431 

Image Writer II continued 
custom character width codes 431 
software switches 428 

INIT (initialization) resource format 44 
InitZone parameter block, Memory Manager 278 
installer 

file spec flags 108 
resource spec flag 108 
script format 107 

installer file spec flags 108 
installer resource spec flag 108 
installer script format I 07 
instruction set, 680x0 393-95 
Int64Bit data structure, Toolbox utilities 258 
interface components 76 
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interface Toolbox Managers. See Toolbox Managers 
international package routines, Package 

Manager 261-63 
international (INTL) resource formats 45-46 
international routine selectors, Package Manager 263 
international sort ordering 23-24 
international string comparison result codes 263 
interrupt priority levels, Device Manager 302 
INTL (international) 0 or itlO resource format 45 
IntlORec data structure, Package Manager 262 
INTL (international) 1 or itl1 resource format 46 
Intl1 Rec data structure, Package Manager 263 
l/0 queue record data structure, Device Manager 300 
it1b (international utilities package script bundles) 

resource format 46 

J-K 
jump table formats, segment loader 280 
just-tempered scale, Sound Driver 308-11 
KCHR (ASCII key mapping) resource format 47 
key(s) 

catalog key layout 104 
extents key record layout 104 
function key resource format 42 
key mapping resource formats 

KCHR ASCII software 47 
KMAP hardware 47 

predefined 75 
keyboard(s) 378-83 

command protocol378 
event message 283 
key codes 

ADB extended 383 
ADB standard 382 
international 381 
u.s. 380 

key transition codes 379 
pinouts 424 

keyboard/mouse pinouts 424 
KeyTrans data structure, Event Manager 283 
KMAP (keyboard mapping hardware) resource 

format47 
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L 
LaserWriter 434-46 

family history 434 
hardware, NT~TX operational mode switch 

settings 446 
software 435-46 

DB-9 serial port connector 419 
DB-25 serial port connector 420-21 
Mini-8 serial port connector 420 
new PostScript operators 439 
NT Diablo emulation eescratch location 

assignments 441 
NT Diablo emulation supported control 

characters 440 
NT Laser Jet+ emulation font mapping 441 
NT Laser Jet+ emulation supported control 

characters 442-45 
NT LaserJet+ emulation symbol set 

differences 441 
NTX bus signals (connector) 416 
NTX card layout 416 
NTX disk and file-system operators 435 
PostScript font numbers 436 
PostScript page types 436 
reserved communication codes 440 
sethardwareiomode options 438 
setsccbatch options 438 
setsoftwareiomode options 438 
statusdict persistent" parameter operators 437 
statusdict volatile parameter operators 439 

Level 1 secondary interrupt vector table, Device 
Manager 303 

Level 2 external/status interrupt vector table, Device 
Manager 304 

Level 2 secondary interrupt vector table, Device 
Manager 304 

List Manager 
ListRec data structure 270 
masks 271 
messages 271 
routines 269 
selection flag byte 270 

ListRec data structure, List Manager 270 
logical operators 

in commands 119 
truth tables for 25 

M 
MacBinary file format 91 
mach (machine identification) resource format 48 
Macintosh hardware 

128/512 D B-9 serial port connectors 417 
128/512/Plus keyboard command protocol378 
128/512/Plus keyboard pinouts 424 
128/512/Plus key transition codes 379 
128/512/Plus mouse pinouts 424 
128/512/Plus/SE external drive connector 422 
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Macintosh hardware continued 
128/512/Plus/SE general memory organization 386 
128/512/Plus/SE sound buffer 385 
128/512/Plus/SE system RAM layout 384-85 
128/512/Plus/SE video buffer 384 
II general memory organization 387 
II system RAM layout 385 
II video card pinouts 425 
character set 20-21 
data formats 14-15 
disk format 90-106 
key codes 

ADB extended 383 
ADB standard 382 
international 381 
u.s. 380 

machine summary 377 
Plus/Se/11 mini -8 serial port connectors 417 
Plus/SE/11 SCSI connector 423 

Macintosh Programmer's Workshop (MPW) 
command(s) 115-16 

command status values 117 
command terminators 117 
editing selection operators in 119-20 
expressions in commands 119 
special characters in 118 

object file format 123-24 
Macintosh Programmer's Workshop (MPW) tools 

120-23 
MacsBug (see MacsBug) 

MacPaint file format 91 
MacsBug 

commands 122-23 
exceptions 121 

master pointer structure, Memory Manager 277 
MBAR (menu bar) resource format 48 
MBDF (default menu definition procedure) resource 

format 48 
MCEntry data structure, Menu Manager 242 
mctb (menu color table) resource format 49 
MDEF (menu definition) resource format 49 
memory. See also Memory Manager 

system traps/routines that may move or 
purge 175-88 

memory area terminology, 16 
Memory Manager 

InitZone parameter block 278 
master pointer structure 277 
memory organization 

for 128/512 Plus 274 
for II 276 
for SE 275 
for XL 275 

result codes 278 
routines 273-74 
tag byte format 277 
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Memory Manager continued 
zone block header data structure 277 
zone data structure 276 

memory organization, hardware 384-88 
Macintosh 128/512/Plus SE 386 
Macintosh II 387 

MenuCRsrc data structure, Menu Manager 243 
Menulnfo data structure, Menu Manager 242 
Menu Manager 240-44 

bar defProc messages 244 
definition messages 244 
definition metacharacters 244 
MCEntry data structure 242 
menu color information table 243 
MenuCRsrc data structure 243 
Menulnfo data structure 242 
Menu List data structure 243 
MenuSelect ID/item return 243 
routines 240-41 

MENU resource format 49 
MenuSelect ID/item return, Menu Manager 243 
MFS disk format 100-101 
MFS file directory format 101 
MFS volume allocation map 101 
MFS volume information 100 
microfloppy sectors per track 91 
ModifierStub data structure, Sound Manager 320 
mouse locations in windows, Window Manager 234 
mouse pinouts 424 
MPPParamBlock data structure, AppleTalk 

Manager 360 
MPW. See Macintosh Programmer's Workshop 

(MPW) 

N 
names table entry data structure, Apple Talk 

Manager 365 
NBP Packet data structure, AppleTalk Manager 365 
NFNT resource format 50 
Not-a-Number codes, SANE 371 
note values, Device Manager Sound Driver 308-12 
nrct (rectangle positions) resource format 50 
NuBus 403-7. See also Slot Manager (NuBus) 

24-bit to 32-bit memory translation 404-5 
block transfer size and address 405 
bus signals (connector) 414 
B yteLanes mapping 405 
card layout 413 
Macintosh II pinouts and connectors 413-14 
memory usage 403 
NuBus to 68020 byte swapping 404 
pinouts and connectors 413-14 
slot memory assignments 404 
TMx acknowledgement codes 406 
TMx attention cycle codes 
TMx transfer mode codes 406 

NullSTRec data structure, TextEdit 247 
numeric conversions 3-17 

0 
opcodes, PICT 94-97 
operating system 77-90 

error(s) 325 
error messages 88 
file creators and types 80-88 
files supplied with 78-79 
global variables 189-91 
HyperCard (see HyperTalk) 
installer 107-8 
Macintosh disk format 90-106 
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Macintosh Programmer's Workshop (see Macintosh 
Programmer's Workshop (MPW)) 

predefined packages 29 
resources (see resource(s}, operating system) 
software history 77 
software result codes 89-90,327 
traps (see operating system traps) 
user interface (see user interface) 
utilities 326-27 
utility routines 326 

operating system calls 272 
ADB Manager 345-47 
AppleTalk Manager 353-66 
Color Picker package 349-50 
Deferred Task Manager 368 
Device Manager 297-304 
disk driver 314-16 
Disk Initialization package 367 
EventManager281-84 
File Manager 285-96 
graphics devices 305-7 
Memory Manager 273--78 
operating system utilities 326-27 
Printing Manager 328-33 
SANE369-73 
SCSI Manager 316-18 
segment loader 279-80 
serial drivers 321-24 
Shutdown Manager 343-44 
SlotManager334-40 
sound driver 307-14 
Sound Manager 319-21 
Start Manager 341-42 
system error handler 324-25 
time manager 368 
vertical retrace manager 351-52 
video driver 347-48 

operating system traps 128-88 
by manager 160-74 
memory moved/purged by select 175-88 
by name 129-43 
by number 144-59 
trap word format 128 
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p 
package(s) 

predefined system 29 
standard IDs 30 

Package Manager 259-66 
binary-decimal package routines 260 
international package routines 261 
international routine selectors 263 
international string comparison result codes 263 
IntlORec data structure 262 
Intll Rec data structure 263 
routines 259 
SFReply data structure 265 
standard file package routines 264 
standard file resource IDs 266 
standard file routine selectors 265 
supplied PACKs 260 

PackBits file format 92 
palette data structure, Palette Manager 268 
Palette Manager 

Colorinfo data structure 268 
color methods 268 
palette data structure 268 
routines 267 

ParamBlockRec data structure, File Manager 290 
parameter RAM layout 388 
PAT# (pattern list) resource format 51 
patches (PTCHs), standard 30 
PAT (pattern) resource format 50 
PicComments 92-93 
PICT data types 93 
PICT file format 92-97 
PI CT opcodes 94-97 
PICT (picture) resource format 51 
pinouts and connectors 407-25 

68000 pinouts 407-8 
68020 pinouts 409 
68851 pinouts 411 
68881 pinouts 410 
buses 413-16 

LaserWriter NTX 416 
NuBus(II) 413-14 
SE connector 414-15 

keyboard/mouse printouts 424 
Macintosh 128/512/Plus/SE external drive 

connector 422 
Macintosh II video card pinouts 425 
Macintosh Plus/SE/11 SCSI connector 423 
serial port 417-21 
SIMM connector (single inline memory module) 412 
sound pinouts 423 

pixel pattern (ppat) resource format 52 
PixMap data structure, Color QuickDraw 211 
PixPat data structure, Color QuickDraw 211 
pitt (color palette) resource format 51 
PostEvent result codes 284 
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PostScript 
font numbers 436 
page types 436 

powers of two 22 
ppat (pixel pattern) resource format 52 
predefined cursors 29 
predefined keys 7 5 
predefined system packages 29-32 
PRER (Chooser device type) resource format 52 
PRES (Chooser device type) resource format 53 
primary interrupt vector table, Device Manager 303 
printers 426-46 
Printing Manager 328-33 

printing control constants 331 
result codes 330 
routines 328 
TDftBitsBlk data structure 333 
TGetRotnBlk data structure 333 
TGnlData data structure 331 
TPrinfo data structure 329 
TPrint data structure 329 
TPrJob data structure 329 
TPrStatus data structure 330 
TRslRec data structure 332 
TRslRg data structure 332 
TSetRs1Blk data structure 332 

processor priority levels, Device Manager 303 
PTCHs. See patches (PTCHs), standard 

Q 
queue types, operating system utilities 327 
QuickDraw 195-214. See also Color QuickDraw 

bitmap data structure 204 
color (old style) equates 204 
constants 200 
coordinate plane 207 
cursor data structure 201 
cursor routines 198 
Fontinfo data structure 206 
grafPort data structure 202 
grafPort routines 197 
InitGraf default settings 207 
miscellaneous routines 197 
pen/line drawing routines 198 
pen state data structure 205 
pen transfer modes 206 
picture data structure 205 
point data structure 203 
polygon data structure 205 
QDProcs data structure 206 
rect data structure 203 
region data structure 203 
regions/pixels/pictures routines 195-96 
text drawing routines 199 
text style (styleitem) equates 202 
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R 
RAM memory layout 

128/512/Plus/SE system 384 
model II system 385 
parameter 388 

real time clock register commands 388 
record layout 

B*-Tree node 103 
directory 105 
file 105 
thread 106 

registers and protocols 
680x0 register set 392 
disk state control lines and registers 391 
exception vectors 390 
real time clock register commands 388 
sec data and control registers 391 
VIA interrupts 390 
VIA registers 389 
VIA timers 389 

register set map, 680x0 coprocessor interface 402 
ReqListRec data structure, Color Manager 216 
resource(s), operating system 29-74 

attributes 33 
file format 58 
font ID numbers 66--74 
numbering 32 
predefined system packages 29-32 
REZ compiler formats 60-65 
RMAKER syntax 59 
ROM31-32 
sysEnvirons results 74 
type(s) 33-34 
type formats 35-57 

Resource Manager 193-94 
result codes and resource attributes 194 
routines 193 

result codes 
AppleTalk 366 
cdev resource type 38 
Device Manager 298 
disk driver 315 
Disk Initialization 367 
Event Manager postevent 284 
File Manager 287-88 
international string comparison 263 
Memory Manager 278 
operating system 89-90, 327 
Printing Manager 330 
Resource Manager 194 
Scrap Manager 256 
SCSI 318 
serial driver 324 
Slot Manager 340 
SysEnv 259 
Vertical Retrace Manager 352 

result codes from SANE inquiries, SANE 371 
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RetransType data structure, AppleTalk Manager 366 
REZ compiler formats 60-65 
RGBColor data structure, Color QuickDraw 209 
RGB equivalents of old QuickDraw colors 214 
RMAKER syntax 59 
ROM resources 31-32 
ROM traps and system calls 127-373 

global variables 189-91 
interface Toolbox Managers 192-271 
operating system calls 272-373 
ROM versions 127 
system traps 128-88 

ROM versions 127 
routine selectors, international 263 
ROv# resource format 53 

s 
SANE369-73 

comparison effect on 68000 status bits 371 
data types 370 
environment word 372 
exception halt stack frame 373 
Not-a-Number codes 371 
result codes from SANE inquiries 371 
routines 369 
test-exception word 373 

SANE environment word 372 
sec data and control registers 391 
Scrap Manager 

data formats 256 
result codes 256 
routines 255 
ScrapStuff data structure 256 

ScriptManager223~26 
CharByte and CharType values 225 
GetEnvirons verb parameter values 226 
GetScript verb parameter values 226 
ID numbers 224 
routines 223 
transliterate target values 225 

scm (screen configuration) resource format 53 
ScrpSTElement data structure, TextEdit 248 
SCSI address assignments 391 
SCSI connector, Macintosh Plus/SE!II 423 
SCSI Manager 

control and status bits 317 
device partition map 318 
driver descriptor map 318 
operations 317 
result codes 318 
routines 316 

SE bus expansion signals (connector) 415 
SE connector 414-15 
SE expansion card layout 414 
segment loader 

AppFile data structure 280 
Finder information data structure 279 
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segment loader continued 
jump table fonnats 280 
routines 279 

serial drivers 
advanced control calls 323 
reference numbers 322 
reset word 322 
result codes 324 
routines 321 
SerShk data structure 323 
SerStaRec data structure 323 

serial port pinouts and connectors 417-21 
serial ports 391 
SerShk data structure, Serial Driver 323 
SerStaRec data structure, Serial Driver 323 
SetStyle attribute controls, TextEdit 248 
SExecBlock data structure, Slot Manager 337 
SFReply data structure, Package Manager 265 
Shutdown Manager 

routines 343 
ShutDwninstall masks 344 

SinfoRecord data structure, Slot Manager 338 
Single Inline Memory Module (SIMM Connector) 412 
SIZE (Switcher/MultiFinder) resource format 54 
Slot Manager (NuBus) 334-40. See also NuBus 

FHeaderRec data structure 339 
result codes 340 
routines 334-36 
SExecBiock data structure 337 
SlnfoRecord data structure 338 
SpBlock data structure 337 
SPRAMRecord data structure 339 
sResource Apple-defined IDs 339 
sResource directory data structure 338 
Vendorlnfo list IDs 340 

SndChannel data structure, Sound Manager 320 
snth (synthesizer) resource format 55 
software, ImageWriter II 428-31 
software, LaserWriter 435-45 
software history 77 
sort ordering, international 23-24 
sound buffer, Macintosh 385 
sound driver 307-14 

FFSynthRecdata structure 314 
note values 

equal-tempered scale 311-12 
just-tempered scale 308-11 

routines 307 
SWSynthRec data structure 308 
synthesizer types 308 

Sound Manager 
commands 321 
ModifierStub data structure 320 
routines 319 
SndChannel data structure 320 

~ synthesizer types 320 
sound pinouts 423 
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SpBlock data structure, Slot Manager 337 
special characters in MPW commands 118 
special status word, 680x0 40 I 
sPRAMRecord data structure, Slot Manager 339 
SProcRec data structure, Color Manager 216 
Square Wave Synthesizer 308-12 
sResource Apple-defined IDs, Slot Manager 339 
sResource directory data structure, Slot Manager 338 
stack frames 

68020 long/short bus cycle 400 
68020 module call 401 
680x0 exception 398 
680x0 normal 398 

standard alert icons 31 
standard drivers and DAs 30 
standard file package routines, Package 

Manager 264-66 
standard file predefined constants, Package 

Manager266 
standard file resource IDs, Package Manager 266 
standard file routine selectors, Package Manager 265 
standard package IDs 30 
standard patches (PTCHs) 30 
standard unit assignments, device driver 301 
Start Manager 

DefOSrec data structure 342 
DefStartRec data structure 342 
DefVideoRec data structure 342 
routines 341 

STElement/LHElement data structure, TextEdit 247 
STR# (string list) resource format 55 
string(s) 

formats 16 
result codes for international comparison 263 
STR resource formats 55 

STR (string) resource format 55 
StScrpRec data structure, TextEdit 248 
supplied PACKs, Package Manager 260 
switch settings, LaserWriter 446 
SWSynthRec data structure, device driver 308 
synthesizer types 

sound driver 308 
Sound Manager 320 

SysEnvirons results 74 
SysEnvRec data structure, Toolbox utilities 258 
SysEnv result codes, Toolbox utilities 259 
system. See operating system 
system error handler 

routine 324 
system errors 325 

system traps. See operating system traps 

T 
tag byte format, Memory Manager 277 
TDftBitsBlk data structure, Printing Manager 333 
TERec data structure, TextEdit 246 
test-exception word, SANE 373 
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TEStyleRec data structure, TextEdit 247 
TextEdit 245-48 

justification codes 246 
NullSTRec data structure 24 7 
routines 245 
ScrpSTElement data structure 248 
SetStyle attribute codes 248 
STElement/LHElement data structure 247 
StScrpRec data structure 248 
TERec data structure 246 
TEStyleRec data structure 247 
TextStyle data structure 248 

TEXT resource format 55 
TGetRotnBlk data structure, Printing Manager 333 
TGnlData data structure, Printing Manager 331 
thread record layout 106 
TIFF file format 97-99 
Time Manager 

routines 368 
TMTask data structure 368 

TMx acknowledgment codes 406 
TMx attention cycle codes 407 
TMx line use 406-7 
TMx transfer mode codes 406 
tone data structure, Device Manager Sound Driver 313 
Toolbox Event Manager 227-29 

event codes 228 
event masks 229 
event modifier flags 229 
EventRecord data structure 228 
priorities 227 
routines 227 

Toolbox Managers 
Color Manager 215-16 
Color QuickDraw 208-14 
Contro1Manager236-39 
Desk Manager 253-54 
Dialog Manager 249-52 
FontManager217-22 
List Manager 269-71 
Menu Manager 240-44 
Package Manager 259-66 
Palette Manager 267-68 
QuickDraw 195-214 
Resource Manager 193-94 
Scrap Manager 255-56 
Script Manager 223-26 
TextEdit 245-48 
Toolbox Event Manager 227-29 
Toolbox utilities 257-59 
Window Manager 230-35 

Toolbox utilities 
FixedAndint data structure 258 
Int64Bit data structure 258 
routines 257 
SysEnvRec data structure 258 
SysEnv result codes 259 

TPrinfo data structure, Printing Manager 329 
TPrint data structure, Printing Manager 329 
TPrJob data structure, Printing Manager 329 
TPrStatus data structure, Printing Manager 330 
transliterate target values, Script Manager 225 
trap word format 128 
TRslRec data structure, Printing Manager 332 
TRslRg data structure, Printing Manager 332 
truth tables for logical operations 25 
TSetRslBlk data structure, Printing Manager 332 
two, powers of 22 

two's complements 12 

u 
user interface 75-76 

common icons 7 6 
components 76 
predefined keys 7 5 
Toolbox Managers (see Toolbox Managers) 

utilities, operating system 
DateTimeRec data structure 327 
queue types 327 
result codes 327 
routines 326 

utilities, Toolbox. See Toolbox utilities 

v 
variables, global 189-91 
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VBLTask data structure, Vertical Retrace Manager 352 
Vendorlnfo list IDs, Slot Manager 340 
version 

ROM 127 
software resource format 56 

vers (software version number) resource format 56 
Vertical Retrace Manager 

result codes 352 
routines 351 
VBL Task data structure 352 

VIA interrupts 390 
VIA registers 389 
VIA timers 389 
video buffer, Macintosh 384 
video card pinouts 425 
video driver (NuBus Card) 

data structures 348 
parameter IDs 34 7 
VideoDeviceRec data structure 347 

volume control blocks data structure, File 
Manager 294-95 

volume information 
HFS 102 
MFS 101 

w 
wctb (window color table) resource format 56 
WDEF (window definition) resource format 57 
WDPBRec data structure, File Manager 293 
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WidthTable data structure, Font Manager 222 
Window Manager 230-35 

Aux WinRec data structure 233 
CWindowRecord data structure 233 
mouse locations in windows 234 
routines 230-31 
WinCTab data structure 234 
window definition messages 235 
window hit messages 235 
window part identifiers for color tables 234 
WindowRecord data structure 232 

The Programmer's Apple Mac Sourcebook 

Window Manager continued 
window types 232 

WIND (window) resource format 57 

X-Z 
XPPParamBlock data structure, AppleTalk 

Manager361 
zone block header data structure, Memory 

Manager277 
zone data structure, Memory Manager 276 
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Other Titles From Microsoft Press 

THE APPLE® MACINTOSH® BOOK, 3rd ed. 
CaryLu 

"If you have a Mac or are curious about them, this is the 
book to have." BYTE 

The classic book that accompanied the introduction 
of the Mac in 1984 is back again and thoroughly updated 
to include information on the Mac II, SE, and Plus. THE 
APPLE MACINTOSH BOOK is an authoritative and com
prehensive examination of the Mac's design philosophy, 
architecture, hardware and software options, and signifi
cant user issues. Cary Lu covers selecting the right Mac, 
uses of the Mac, internal hardware expansion, mass
storage options, local area networks, and more. Learn 
about how the Mac works-its video screen, keyboard 
and mouse, disks and disk drives, data pathways and 
memory, and printers. You'll find what's currently and 
soon to be available in word processing, graphics, busi
ness software, communications, and desktop publishing 
for the Mac. Lu provides information about program
ming languages for the Mac and about how to work with 
local area networks and Apple Talk. He explores the issue 
of future directions for the Mac. THE APPLE MACIN
TOSH BOOK-your Mac library is incomplete without it. 
416 pages, softcover $21.95 
Order Code: 86-96213 

EXCEL IN BUSINESS 
Number-crunching Power on the Apple® 
Macintosh® 
Douglas Cobb and The Cobb Group 

"The definitive guide to Excel on the Macintosh ... an 
outstanding reference, for its readability and detail." 

Computer Book Review 

If you've been looking for a book that shows how you 
can harness all the incredible power, speed, and simplic
ity that Microsoft Excel has to offer, EXCEL IN BUSI
NESS (now updated to version 1.5) is the perfect source. 
With step-by-step tutorials and an abundance of working 
examples, integrated software expert Douglas Cobb walks 
you through the process of maximizing Excel's potent 
spreadsheets, creating illustrative charts, turning your 
spreadsheet into a database manager, and switching on 
the power of macros. You'll also learn how to customize 
menus and dialog boxes, take advantage of the new 
formatting features for spreadsheets and charts, and use 
each of the 47 powerful new spreadsheet functions. The 
authors include practical applications that teach you how 
to produce spreadsheets and graphics, how to work with 
databases, how to master macros, and how to link Excel 

to other programs. The book is packed with tutorials and 
tips. 
816 pages, softcover $24.95 
Order Code: 86-95314 

WORKING WITH WORD, 2nd ed. 
The Definitive Guide to Microsoft® Word on the 
Apple® Macintosh® 
Chris Kinata and Gordon McComb 

When you are ready to go beyond simple word 
processing with Microsoft Word for the Macintosh, this 
is the book of choice. Now updated for version 4, WORK
ING WITH WORD is filled with inside advice, detailed in
formation, and tutorials on every Word feature. You'll 
find scores of excellent tips-many not in the documen
tation-that add power to your creation of any kind of 
printed document. Topics cover desktop publishing with 
Word; integrating graphics into a Word document and 
wrapping text around them; customizing menus and re
trieving lost files; linking Word with other applications; 
optimizing memory management; creating spreadsheetlike 
tables; and working with lists and multiple columns. 
You'll find blueprints for newsletters, multicolumn bro
chures, correspondence, and reports. WORKING WITH 
WORD is the best, most complete, and most up-to-date 
book on Microsoft Word available. 
752 pages, softcover $21.95 
Order Code: 86-96957 

MUSIC THROUGH MIDI 
Using MIDI to Create Your Own 
Electronic Music System 
Michael Boom 

"Mr. Boom is a good teacher, and his book is a sure-footed 
guide through yet another technological forest." 

The New York Times 

Tum the promise of MIDI into musical reality with 
the wealth of up-to-date information in this fact-filled 
book. If you've never pressed a key on a synthesizer or put 
a disk in a computer, you'll find inspiration in this 
introduction to the fundamentals of electronic music, 
sound generation, and MIDI. You '11 find a full explana
tion of how MIDI sends data back and forth between 
components, a look at channels and messages, and a pin
by-pin description of MIDI hardware requirements. Tim 
Gorman offers insights on MIDI in live performance, and 
Tom Scott gives you the benefit of his experience on MIDI 
in the recording studio. 
304 pages, softcover $19.95 
Order Code: 86-95884 



HYPERTALK™: PROGRAMMER'S QUICK 
REFERENCE 
Lon Poole 

HYPERTALK: PROGRAMMER'S QUICK REFER
ENCE offers every HyperTalk script writer easy access to 
version 1.2.1 of HyperTalk. This handy guide offers 
concise, alphabetic referencing to all HyperTalk com
mands, functions, properties, constants, system messages, 
and operators. Entries are accompanied by short code 
examples and usage notes, and each shows the context of 
use as well as syntax. 
144 pages, softcover $5.95 
Order Code: 86-96601 

QUICK REFERENCE GUIDE TO 
MICROSOFT® WORD FOR 
THE APPLE® MACINTOSH® 
Lisa Ann Jacobs 

This great little guide offers you a handy action
oriented reference to Microsoft Word through version 4. 
You can look up specific tasks--customizing menus, 
indexing, underlining text-without knowing the spe
cific Word commands. It's a practical, fast way to under
stand and use Microsoft Word. Also included is an index 
to commands and a summary of keyboard shortcuts. 
144 pages, softcover $5.95 
Order Code: 86-97146 

TEMPUS TITLES 

THE TOMORROW MAKERS 
A Brave New World of Living-Brain Machines 
Grant Fjennedal 

"Talespinners have nothing on the hard-core science 
freaks. This nonfiction book has enough new ideas for 16 
Star Trek sequels. And better dialogue." 

Rudy Rucker, San Francisco Chronicle 

Award-winning science writerGrantFjermedal paints 
a richly human picture of the lives and work of the 
brilliant and sometimes eccentric robotics researchers at 
Stanford, MIT, and Carnegie-Mellon. Through Fjer
medal' s keen journalistic eye, you will see the world of 
artificial intelligence and robotics and witness the break
neck speeds at which these technologies are evolving. He 
details the astounding work going on in robotics today, 
including the process of downloading individual human 
minds into computerized robots that never die. THE 
TOMORROW MAKERS is an enthralling portrait of world-

class computer scientists and intense hackers who all 
possess an unmatched passion and ability for "making 
tomorrow." 
288 pages, softcover $8.95 
Order Code: 86-96247 

MACHINERY OF THE MIND 
Inside the New Science of Artificial Intelligence 
George Johnson 

"An ideal presentation of what artificial intelligence is all 
about." 

Douglas Hofstadter, author of Gb'clel, Escher, Bach 

Focusing on the work of giants-including Marvin 
Minsky, Roger Schank, and Edward Feigenbaum
George Johnson gives you an intimate look at the state of 
AI today. You'll discover how machines are beginning to 
understand English, discover scientific theories, and cre
ate original works of art; how research in AI is helping us 
understand the human mind; and how AI affects our lives 
today. If you have any interest at all in science and 
technology, MACHINERY OF THE MIND is captivating 
reading. 
352 pages, softcover $9.95 
Order Code: 86-96072 

PROGRAMMERS AT WORK 
Interviews by Susan Lammers 

"PROGRAMMERS AT WORK ... does for budding soft
ware writers what the Paris Review interviews did for 
would-be fiction writers. It provides comfort, inspiration 
and a sense of community with those who have already 
succeeded in the field .... lt is not to be missed." 

The New York Times 

PROGRAMMERS AT WORK is a collection of capti
vating interviews that probe the minds of twenty of 
today's most notable programmers. The interviews high
light the forces, the events, and the personality traits that 
influenced today's software movers and shakers. How do 
these programmers approach program design? Is pro
gramming a talent or a learned skill? An art or a science? 
And how do these programmers envision the future of 
computing? Although each interview reveals an individ
ual success story, the collection, taken as a whole, pro
vides a colorful portrait of the microcomputer industry. 
Included are interviews with Andy Hertzfeld (Macintosh 
Operating System), John W amock (PostScript), C. Wayne 
Ratliff (dBASE), Jonathan Sachs (Lotus 1-2-3), and Bill 
Gates (BASIC). A lively appendix provides some actual 
code and worksheets from these software wizards. 
400 pages, softcover $9.95 
Order Code: 86-97195 



INVENTORS AT WORK 
Interviews by Kenneth A. Brown 
Foreword by James Burke 

"Highly recommended." Book list 

INVENTORS AT WORK is an outstanding collection 
of 16 engaging and illuminating interviews with the most 
notable inventors of our time-the creators of the laser, 
the microprocessor, the human-powered airplane, the im
plantable pacemaker, the Apple II computer, the plastic 
soda bottle, and more. You '11 take a glimpse into the 
creative process, look at invention as art and invention by 
committee, and see the impact of United States patent 
laws and a capitalist economy on the inventive spirit. 
408 pages, softcover $9.95 
Order Code: 86-96080 

OUT OF THE INNER CIRCLE 
The True Story of a Computer Intruder 
Capable of Cracking the Nation's Most Secure 
Computer Systems 
Bill Landreth aka "The Cracker" 

OUT OF THE INNER CIRCLE is a highly readable 
story of adolescent ingenuity and intelligence mixed with 
high-stakes corporate and government intrigue, written 
by "The Cracker"-the computer wizard apprehended by 
the FBI for illegally gaining access to high-level com
puter systems. "The Cracker"details how he and his 
"Inner Circle" clique of hackers penetrated the nation's 
largest and most sensitive computer networks with noth
ing more than several hundred dollars. OUT OF THE 
INNER CIRCLE-a frrst-person look at the secretive hacker 
subculture and an eye-opening examination of the com
puter security issue that affects us all. 
248 pages, softcover $9.95 

Order Code: 86-97344 

COMPUTER LIB/DREAM MACHINES 
Ted Nelson 

"An exuberant, multifont compendium of computing 
proverbs, anecdotes, jokes, predictions, and politics. Still 
as fresh and relevant as it was a dozen years ago. COM
PUTER LIB is a browser's gold mine." 

PC World 

This is a time whose book has come. First published 
in 1974, COMPUTER LIB/DREAM MACHINES became 
the first cult book of the computer generation. Embraced 
by hackers, quoted by the press, it inspired thousands in 
the computer industry. Although over ten years old, 
COMPUTER LIB predicted the major issues of today
design of easy-to-use computer systems, image synthesis, 
artificial intelligence, computer-assisted instruction, and 
hypertext-Nelson's vision of a nonsequential way of 
storing data. Now republished by Microsoft Press, 
COMPUTER LIB/DREAM MACHINES brings this wildly 
Utopian introduction to computers to a new generation. 
Includes new commentaries, insights, and reconsidera
tions. 
336 pages, softcover 
Order Code: 86-96031 

$18.95 

Microsoft Press books and Tempus books are avail
able wherever fine books are sold. Credit card orders 
can be placed by calling 1-800-638-3030 (in Maryland 
call collect 824-7300 ). 

Tempus Books is an imprint of Microsoft Press. 
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---THE--
PROGRAMMER'S 

APPLE· MAc· 
SOURCEBOOK 
- Thorn Hogan 

At last! An information-packed book that ends the repeated frustration of 
scouring your reference library for key pieces of technical data. This unique 
resource integrates facts about the Macintosh that used to be scattered in 
dozens of sources into one convenient reference. With more than 300 pages of 
charts and tables, all thoroughly indexed , THE PROGRAMMER'S APPLE 
MAC SOURCEBOOK is your primary reference to Macintosh® Plus, SE I and n 
hardware and software, with specific details: 

Data formats • The many software and disk resource formats • Interface 
toolbox managers, including Color Quick Draw ·~ Window Manager, Font 
Manager, and Menu Manager • NuBus'NSlot Manager • Operating system calls• 
Machine summaries of the keyboards, memory organization, CPUs, registers, 
protocols, pinouts and connectors, and printers • Hypercard~ J.u~• lculta 
System, and Finder'w• Video driver information • Hexadecimal and 
conversions • ASCll codes • And more 

Included with each table are data sources, cross-references to related informa
tion in the book, and notes to help you use the information. 

THE PROGRAMMER'S APPLE MAC SOURCEBOOK. The first place to turn 
for immediate, accurate information about your Macintosh computer, its soft
ware, and its hardware. 

ISBN 1-55615-168- ~ 


