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$4004 8000 0000 0000 0000. The leftmost word contains the sign and the 
exponent: %0100 0000 0000 0100. Note that the high-order bit, the sign bit, is 0 to 
indicate a positive mantissa. The other 15 bits are the exponent. To determine the 
true value of a Macintosh floating point exponent for a positive number, subtract 
$3FFF (or subtract $4000 and add 1): $4004 - $3FFF leaves $0005. The mantissa 
will therefore be multiplied by 25. If we expand the first word of the mantissa to 
binary, we get % 1000 0000. Since the decimal place is directly to the right of the 
high-order bit, the mantissa is actually %1.0000000. The complete value of the 
number is %1.000 0000 * 25 or 32. 

Any floating point number with a positive exponent and and positive mantissa 
will have an exponent word with a value between $4000 and $7FFF. It is useful to 
become accustomed to viewing floating point representations in hexadecimal, 
since that is how the contents of memory locations are displayed by the debugger. 

As a second example, lefs include a fraction with the test number and make it 
32.5. Like 32, .5 is an even power of 2, 2-1. The canonical decimal format will 
contain a O for the sign bit, a -1 for the exponent, and a 3 for the number of 
significant digits (3, 2, and 5). FP68K will convert 32.5 to $4004 8200 0000 0000 
0000. The exponent is the same as that for the even value 32; it is the mantissa that 
is different. If we expand the first word of the mantissa to binary, we get %1000 
0010 0000 0000 or %1.000 0010 0000 0000 * 25. Moving the decimal point in the 
mantissa five places to the right, produces% 100000.1, which is precisely 32.5. 

Negative mantissas produce a change in the value of the exponent word. For 
example, - 32.5 is stored as $C004 8000 0000 0000 0000. In binary, the expo­
nent word is %1100 0000 0000 0100. The high-order bit is set, representing a 
negative mantissa. To determine the true value of the exponent, first subtract 
$8000 to strip off the sign bit and then subtract $3FFF to get rid of the excess. For 
example, $C004 - $8000 = $4004; $4004 - $3FFF = $0005. Numbers with 
negative mantissas and positive exponents will have exponent word values 
between $COOO and $FFFF. 

Numbers with positive mantissas and negative exponents produce exponent 
word values in the range $0000 - $3FFF. For example, the quantity .5 generates 
an exponent of -1. It is stored by adding -1 to $3FFF, which produces an 
exponent of $3FFE. Numbers with negative mantissas and negative exponents 
have exponent word values in the range $8000 - $BFFF; - .5 has an exponent 
word of $BFFE. 

Macintosh's other two floating point formats (with 32 and 64-bit mantissas) are 
stored exactly like the extended format. They simply have less accuracy in the 
mantissa, since they store fewer bits. 

The 16- and 32-bit integer formats are the same as those manipulated by the 
integer arithmetic instructions that are part of the 68000 instruction set. The 64-bit 
integer format can be used to obtain extra accuracy and range when doing 
computations. It is, however, too long for conversion with the Binary-Decimal 
Conversion Package. 
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Executing a Binary-to­
Decimal Conversion 

The FP68K routines are part of Package 4. Like all packages, its routines are 
called by pushing the routine identifier onto the stack and then calling the package 
with _Pack4. The packages we have discussed previously, though, have had a 
relatively small number of routines, while FP68K has somewhere around 120. For 
most FP68K routines, the routine identifier is the sum of the operation code 
(identifying the type of operation the routine will perform) and an operand format 
code that identifies the format of the source operand. 

The operation code for converting from decimal to binary is $0009. To produce 
an extended floating point result, $0000 is added to the operation code. If the 
conversion should produce a longinteger result, $2800 is added to the operation 
code. Each of the six available formats has a unique operand format code. 

Most FP68K routines, including decimal to binary conversions, require the 
following actions: 

1. Push a pointer to the source operand onto the stack. 

2. Push a pointer to the destination operand onto the stack. 

3. Push the routine identifier onto the stack. 

4. Invoke the package. 

To convert from the canonical decimal format to an extended floating point 
number, you might use this code: 

PEA DecimalRecord(AS) 
PEA BinaryNumber(AS) 
MOVE #$0009, - (SP) 
_Pack4 

Decimal Record 
BinaryNumber 

DS 
OS 

24 
5 

Doing the actual conversion is really quite straightforward. The biggest prob­
lem facing a programmer is generating the appropriate routine identifier. The 
Macintosh 68000 Development System has simplified the process by providing a 
file (SANEMacs.Txt) containing equates and macros. 
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Programming 
Technique -
Using Macros 

A macro is a short block of code that is assigned a name. The name of the 
macro is then used within an application to represent the entire macro. During 
assembly, the macro name is replaced by the block of code associated with the 
macro's name. Note that this is very different from using a subroutine. If a sub­
routine is called repeatedly, the program merely branches to where the·subroutine 
is located and executes it; the code of the subroutine appears only once in the 
program. A macro name is a place holder that will be replaced by the body of the 
macro when the program is assembled; a macro that is used repeatedly in the 
same program will generate repeated code. Macros are therefore generally short, 
less than 10 lines of code. 

Macros must be defined before they can be used. Macintosh macros can have 
one to two formats. Either: 

or 

.MACRO NameOfMacro [Argumentlist] 
[body of macro goes here - any executable code is allowed} 

.ENDM 

MACRO NameOfMacro [Argumentlist =] 
[body of macro goes here - any executable code is allowed} 

I 

The first format is referred to as a "Lisa-style" macro, the second as a "Macintosh­
style" macro. Both work equally well with the MOS. 

Macros can contain arguments, data that are passed to the macro from the 
application. Macro arguments work very much like the arguments passed to 
Pascal functions and procedures. The arguments used in the macro definition are 
dummy arguments. When the program containing the macro is assembled, the 
arguments are substituted by position. Consider, for example, a macro that will 
compute the position of a single field within TapeArray: 

MACRO AddressCompute R1 ,R2,R3 = 
MULU #64,[R1} 
ADD [R1},[R2} 
ADD [R3},[R2} 
I 

In this particular macro, R1 is a place holder for some register that contains the 
record number. R2 stands for an address register containing the starting address 
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of TapeArray. R3 is a constant that stands for the byte offset into a TapeArray 
record. Each dummy argument is surrounded by braces. 

When this macro is used in an application, the programmer will write: 

MOVE 
LEA 
MOVE 
AddressCompute 

TotalRecords,DO 
TapeArray, AO 
#oRatlng,D1 
DO,AO,D1 

When the program is assembled, this code will be generated: 

MOVE 
LEA 
MOVE 
MULU 
ADD 
ADD 

Total Records, DO 
TapeArray ,AO 
#oRatlng,D1 
#64,DO 
DO,AO 
D1,AO 

The arguments specified after the name of the macro in the program code will be 
substituted by position tor the dummy arguments in the macro's argument list. 

The file SANEMacs.Txt can be found on MDS2. It contains equates for the 
FP68K and ELEMS68K operand format codes and operation codes. More impor­
tantly, it also contains one macro for each FP68K and ELEMS68K routine. The 
macros compute the appropriate routine identifier, push it onto the stack, and then 
invoke the package. SANEMacs.Txt should be INCLUDEd in any application that 
uses FP68K or ELEMS68K. 

The macro for converting from the canonical decimal format to the extended 
floating point format is: 

.MACRO 
MOVE.W 
JSRFP 
.ENDM 

FDEC2X 
#FFEXT + FOD2B, - (SP) 

where FFEXT has previously been equated to $0000 and FOD2B to $0009. 
JSRFP is another macro defined within SANEMacs.Txt. It takes care of invoking 
the package. If you look at the definition of JSRFP, you will see that the package is 
invoked with _FP68K, but if disassembled by the debugger, it appears as 
_Pack4. Both have the same trap value and are equivalent. _ELEMS68K is 
also equivalent to _Packs. 

There is an important naming convention to be aware of in the operation code 
macros. The last character of most of the macro names identifies the type of source 
operand the operation will handle. For example, FADDX will look for an extended 
source operand to add to an extended destination operand. FADDD will add a 
double source operand to an extended destination operand. The suffix S indicates 
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a single source operand, Ca computational, La longinteger, and I an integer. For 
each type of operation (e.g., addition, subtraction, comparison, etc.) there are six 
routines, one for each possible type of source operand. 

The binary to decimal conversion can be simplified by using the pre-defined 
macro: 

PEA 
PEA 
FDEC2X 

DecimalRecord(AS) 
BinaryNumber(AS) 

The discussion in the rest of this chapter assumes that SANEMacs.txt has been 
INCLUDED in the application source code and that the pre-defined macros are 
available. 

An Overview of the 
FP68K and ELEMS68K 

Routines 
FP68K routines fall into two major groups - arithmetic routines and those that 

provide non-arithmetic utility functions. 

The Arithmetic Routines 
The arithmetic routines include: 

1. Addition(oneforeachtypeofsourceoperand - FADDX, FADDD, FADDS, 
FADDI, FADDL, FADDC) 

2. Subtraction (one for for each type of source operand - FSUB + the letter 
that identifies the operand type) 

3. Multiplication (one for each type of source operand - FMUL + operand 
type identifier) 

4. Division (one for each type of source operand - FDIV +operand type 
identifier) 

5. Square root (FSQRTX - works only with an extended operand) 

6. Round to integer (FRINTX - works only with an extended operand) 

7. Truncate to integer (FTINTX - works only with an extended operand) 
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8. Remainder - returns the remainder of a division operation (one for each 
type of source operand - FREM + operand type identifier) 

9. Base 2 logarithm - returns the exponent (FLOBX - works only with an 
extended operand) 

10. Base 2 exponentiation - the source operand is the power to which 2 is 
raised and then multiplied by the destination operand (FSCALBX - works 
only with an extended source operand) 

Calls to arithmetic routines (with the exception of numbers 4 - 7 and 8 - 10 
above) have the following general form: 

PEA source operand 
PEA destination operand 
OperationMacroName 

The result of the operation is placed in the destination operand. That means the 
original contents of the destination operand is erased by the result. For example, a 
FADD operation has the same effect as the Pascal statement: 

A:=A+B 

Therefore, if the destination operand must be retained for further use, it should be 
copied to another storage location before being passed to the FP68K routine. 

Code to add a longinteger to an extended floating point number appears as: 

PEA 
PEA 
FADDL 

LonglntegerNumber 
ExtendedNumber 

LonglntegerNumber(AS) 
ExtendedNumber(AS) 

DS.L 1 
OS 5 

Note that all operands are passed as pointers to main memory locations where the 
operands are actually stored. 

· The other routines, including square root and rounding, require only one 
operand: 

PEA source operand 
OperationMacroName 

The result replaces the source operand. In the case of square root, it has the effect 
of executing the Pascal statement: 

A:= SQRT(A) 
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To actually compute a square root: 

PEA 
FSQRTX 

Extended Number 

ExtendedNumber(AS) 

DS 5 

The Utility Routines 
FP68K non-arithmetic routines include: 

1. Negation (FNEGX - works only with an extended operand) 

2. Absolute value (FABSX - works only with an extended operand) 

3. Conversion from all six formats to extended (FX2X, FD2X, FS2X, Fl2X, 
FL2X, FC2X) 

4. Conversion from extended to the other five formats (FX2D, FX2S, FX21, 
FX2L, FC2X) 

5. Decimal to binary conversion (FDEC2 + operand type identifier, as dis­
cussed above) 

6. Binary to decimal conversion (F?2DEC, where? is replaced by the operand­
type identifier). 

7. Comparison between two floating point numbers (FCMP + operand-type 
identifier or FCPX + operand-type identifier). These comparisons can be 
used where it makes logical sense to use the CMP instruction. 

8. Branching based on the result of floating point comparisons (FBEQ, FBL T, 
FBLE, etc.). These macros contain instructions that test the condition codes. 
They assume that the appropriate floating point comparison has been per­
formed. They should be used in place of a Bee instruction. 

Negation and absolute value each require only one operand. For example, to 
obtain the absolute value of some floating point number: 

PEA 
FABSX 

SomeNumber 

SomeNumber(AS) 

OS 5 

As with the single operand arithmetic routines, the result of a single operand utility 
routine will overwrite the source operand. 

The internal conversion routines, the decimal-to-binary conversion routines, 
and the comparison routines require two operands. As discussed earlier, the 
pointer to the source operand goes deepest in the stack, followed by the pointer to 
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the destination operand. Note that while the first two sets of routines replace the 
destination operand with the result of the operation, the comparison operations do 
not affect either operand; they merely set the flags in the status register. 

Binary-to-decimal conversions are the only routines that use three operands. 
Performing these conversions is discussed later in the chapter. 

The floating point branch instructions are used exactly like any other Bee 
instruction. For example: 

FBEQ Nextlabel 

assumes that two floating point numbers have just been compared. The program 
will branch to Nextlabel if the two numbers were equal. Note that FBEQ is not a 
new instruction; it is a macro with an argument. Nonetheless, the floating point 
branch macros can be used as if they were actual instructions. 

The ELEMS68K Routines 
ELEMS68K contains a number of advanced logarithmic, trigonometric, and 

exponential functions. Most work only with extended operands. The following 
routines require one extended operand and replace it with the result: 

1. Natural (base e) logarithm (FLNX) 

2. Base 2 logarithm (FLOG2X) 

3. Natural logarithm of 1 + extended operand (FLN1 X) 

4. Base 2 logarithm of 1 + extended operand (FLOG21 X) 

5. Raising e to a power specified by the extended operand (FEXPX) 

6. Raising 2 to a power specified by the extended operand (FEXP2X) 

7. Raising e to a power specified by the extended operand -1 (FEXP1X) 

8. Raising 2 to a power specified by the extended operand - 1 (FEXP21 X) 

9. Sine (FSIX) 

10. Cosine (FCOSX) 

11. Tangent (FTANX) 

12. Arctangent (FAT ANX) 

13. Random number generator (FRANDX) 
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For example, to find the sine of a number: 

PEA 
FSINX 

ExtendedNumber 

ExtendedNumber(A5) 

DS 5 

The two exponential routines require two operands: 

1. Raise an extended operand (the destination operand) to an integer power 
(the source operand) (FXPWRI) 

2. Raise an extended operand (the destination operand) to an extended power 
(the source operand) (FXPWRY) 

Note that even when using an integer operand, a pointer to that operand is pushed 
onto the stack rather than value of the operand itself. For example, to perform an 
integer exponentiation: 

PEA 
PEA 
FXPWRI 

lntegerExponent 
Extended Number 

DS 
DS 

lntegerExponent(A5) 
ExtendedNumber(A5) 

1 
5 

ELEMS68K also contains routines to compute compound interest and 
annuities. Each requires three extended operands - two source (the interest rate 
and the number of compounding periods) and one destination (the starting princi­
ple). A pointer to the interest rate is deepest in the stack, followed by a pointer to the 
number of compounding periods and a pointer to the destination operand: 

1. Compound interest (FCOMPOUND) 

2. Annuity (FANNUITY) 

For example, this code will compute compound interest: 

PEA 
PEA 
PEA 
FCOMPOUND 

lnterestRate 
NumbOfPds 
StartPrlnc 

DS 
DS 
DS 

lnterestRate(A5) 
NumbOf Pds(A5) 
StartPrlnc(A5) 

5 
5 
5 
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Finishing the Task -
Doing Binary to Decimal 

Conversions and 
Formatting Output 

Converting from a binary number back to the canonical decimal format is not 
precisely the opposite of converting from decimal to binary. There are two possible 
output formats - floating point and fixed point, both of which are delivered in the 
canonical decimal format record. 

To see the difference, consider the number 32.5. As noted earlier, the 
extended floating point format of 32.5 is $4004 8200 0000 0000 0000. If converted 
to a floating point number with three significant digits, the canonical decimal format 
will appear as $FFFF 0333 3235 .... or 325 * 10-1. A floating point version of the 
number (assuming that the conversion requests three digits to the right of the 
decimal point) appears as $FFFD 0533 3235 3030 ... which is 32500 * 10-3 or 
32.500. Floating point numbers are designed to be displayed in the mantissa and 
exponent format (e.g., 3.25E1) while fixed point numbers have their decimal points 
embedded in the number itself, as in 32.500. 

The output format of a binary-to-decimal routine is controlled by a tormat 
record: 

TYPE Decform = RECORD 
style : (0, 256); (0 = float; 256 = fixed} 
digits : INTEGER 
END; 

The style word stores the flag for the style in bit 8. Therefore, a value of 0 indicates 
that the number should be converted to a floating point number, while a value of 
256(a1 in bit 8) indicates that the conversion should be to fixed point. 

The meaning of the digits field depends on whether the conversion is to float or 
fixed. For a floating point number, digits indicates the total number of significant 
digits that should be stored in the canonical decimal format. For a fixed point 
number, the same field contains the number of fractional digits (those to the right of 
the decimal point) that are to be stored. 

Doing a Binary to Decimal 
Conversion 

The macro for binary to decimal conversions is F?2DEC, where? is replaced 
by the letter which indicates the format of the source binary number. For example, 
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FX20EC will convert an extended operand while Fl2DEC will convert an integer 
operand. Note that while the FP68K routines will handle integer and longinteger 
operands, they can more easily be converted by using the Binary-Decimal Con­
version Package. 

The binary-to-decimal conversion routines require three operands. A pointer to 
the format record is deepest in the stack, followed by a pointer to the source 
operand and finally a pointer to the destination data structure (the canonical 
decimal format). Assuming that a binary number in extended floating point format 
is stored in BinaryNumber(AS), the following code will convert that binary 
number to its floating point representation in the canonical decimal format with six 
significant digits (the number of significant digits in the example is arbitrary): 

LEA 
MOVE 
MOVE 
MOVE.L 
PEA 
PEA 
FX20EC 

FormatRec 
BinaryNumber 
OecimalRec 

FormatRec(A5),AO 
#0,(AO) 
#6,2(AO) 
AO,-(SP) 
BinaryNumber(A5) 
Oecima1Rec(A5) 

OS 
OS 
OS 

2 
5 
23 

;style = float 
;six significant digits 
;put pointer on stack 
;pointer to source operand 
;destination data structure 
;routine macro 

Converting the same extended binary number to a fixed point format with an 
arbitrary three digits to the right of the decimal point is only slightly different: 

LEA 
MOVE 
MOVE 

MOVE.L 
PEA 
PEA 
FX20EC 

FormatRec(A5),AO 
#256,(AO) 
#3,2(AO) 

AO,-(SP) 
BinaryNumber(A5) 
Oeclma1Rec(A5) 

;style = fixed 
;three digits to right of 
decimal point 
;pointer to format record 
;pointer to source operand 
;destination data structure 
;routine macro 

;uses same data structures as example immediately above 

The question remains as to when binary numbers should be converted to fixed 
point and when they should be converted to floating point. The answer lies in how 
the numbers will be displayed. 

Displaying Numbers from a 
Canonical Decimal Format 

Numbers that are to be displayed in fixed point format (i.e., with embedded 
decimal points) should be converted to fixed and numbers that are to be displayed 
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in floating point format (i.e., with mantissa and exponent) should be converted to 
float. The decision generally rests on the size of the number; that is, there comes a 
point where numbers contain too many digits for effective display. For example, 
3. 78E44 is the digits 378 followed by 42 zeros. Most applications will choose to 
display such a large number in its floating point form. On the other hand, 37.8 is 
conveniently displayed as a floating point number and makes more sense to the 
user than 3. 78E1. The actual point at which any given application will switch from 
fixed to floating point display will vary from application to application. 

Whichever format an application chooses to use, there still remains the prob­
lem of taking the number from the canonical decimal format and reformatting it into 
a string of ASCII characters that can be either printed with Drawstring or incorpo­
rated into a text edit record. The task is more or less the opposite of the function 
provided by the parser subroutine, which converts strings to the canonical decimal 
format. 

Listing 12.2 contains two subroutines that will convert floating and fixed point 
numbers to ASCII strings for output. Like the parser, the formatter routines are 
designed as utility routines to be assembled separately from program code and 
then called as external references. Each subroutine requires two parameters as 
input - a pointer to the string containing the number in canonical decimal format 
(in A1) and a pointer to the output string (in A2). To call either routine (assuming it 
has been properly linked to the main program code), load the pointers in the 
address registers and do a JSR to the appropriate symbolic address (FormatFloat 
or FormatFixed). 

Listing 12.2 Formatting Numeric Strings for Output 

;----------------------- Numeric Output Formatter -----------------

' ; Parameters on entry: 
A 1 ;pointer to record containing canonical decimal format 
A2 ;pointer to output string 

;---------------------------------------------------

XDEF FormatFloat 
XDEF FormatFixed 
.TRAP _Pack? $A9EE 

FormatFloat 
MOVE.L #0,00 
MOVE #1,D3 

MOVE #0,DS 
MOVE.B 4(A1),D1 
MOVE 2(A1),D2 
MOVE D1,D0 
ADD D2,D0 
SUBQ #1,D0 

;initialize register 
;character pointer in output string 
;starts at one to leave room for length byte 
;initialize character counter 
;number of significant digits 
;exponent in canonical decimal format 
;place for output exponent 

;final output exponent (exp.+ sig. digits -1) 

(continued) 
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Listing 12.2 (continued) 

MOVE (A1),D6 
CMP #0,D6 
BEO NoSignNeeded 
MOVE.B #'-',(A2,D3) 
ADDO #1,D3 

NoSignNeeded 
MOVE #5,D4 
MOVE.B (A1 ,D4).(A2,D3) 
ADDQ #1,D3 
ADDQ #1,05 
CMP.B D1,05 
BEQ lnsertExponent 
MOVE.B #'.',(A2,03) 

More Digits 
ADDO #1,D3 
ADDQ #1,D4 
MOVE.B (A1 ,D4),(A2,D3) 
ADDO #1,D5 
CMP.B D1,D5 
BNE MoreDigits 

Insert Exponent 

ADDQ #1,D3 
MOVE.B #'E',(A2,D3) 
ADDO #1,D3 

;get sign 

;positive number 
;load a negative sign 

;offset into canonical decimal format 
;move first character 
;move pointer 
;count the character 
;is there only one digit? 

;insert decimal point 

;increment pointer 
;increment offset into canonical decimal format 
;move a character 
;count the character 
;all characters moved? 

LEA ExponentString(A5),A0 
EXT.L D0 ;propagate sign through high-order word of register 
MOVE #0,-(SP) 

Pack7 
MOVE.B (A0),D1 
MOVE #1,D0 

More Exponent 
MOVE.B (A0,D0),(A2,D3) 
CMP.B D1,D0 
BEQ SetLength 
ADDO #1,D0 
ADDO #1,03 
BRA MoreExponent 

Setlength 
MOVE.B D3,(A2) 

RTS 

FormatFixed 
MOVE.B 4(A1),D1 
MOVE 2(A1),D2 
MOVE.B D1 ,D5 
MOVE D2,D7 
BGE OK 
MULU #-1,D7 

;convert integer to string 
;length of exponent string 
;starting offset into exponent string 

;move one exponent character 

;all characters moved 

;install length byte in first position 

;number of significant digits 
;exponent 
;save significant digits to fool with 
;save exponent to fool with 

;make negative exponent positive 

(continued) 



OK SUB D7,D5 
BLE Fraction 

ADD.B D1,D2 
MOVE #1,03 
MOVE #0,D4 
MOVE #5,05 
MOVE (A1),D6 
BEO CopyLoop 
MOVE.B #'-',(A2,D3) 

Copy Loop 
CMP.B D2,D4 
BNE MoveOne 
ADDO #1,D3 
MOVE.B #'.',(A2,D3) 

Move One 
ADDO #1,D3 
MOVE.B (A1 ,D5),(A2,D3) 
ADDO #1,04 
ADDO #1,D5 

Fraction 

CMP D4,D1 
BNE CopyLoop 

MOVE.B D3,(A2) 

RTS 

MOVE #1,D3 
MOVE (A1),D6 
BEO None 
MOVE.B #'-',(A2,D3) 
ADDO #1,D3 

None MOVE.B #'0',(A2,D3) 
ADDO #1,D3 
MOVE.B #'.',(A2,D3) 

MOVE #0,D0 
MOVE D5,D4 
BGT AnotherZero 
MULU #-1,D5 

Another Zero 
CMP D0,D5 
BEO GetDigits 
ADDO #1,D3 
MOVE.B #'0',(A2,D3) 
ADDO #1,D0 
BRA AnotherZero 

GetDigits 
MOVE #0,D0 
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;number is a fraction - mus~ handle separately 

;number of digits to left of decimal point 
;position pointer in output string 
;digit counter 
;initial offset into canonical decimal record 
;get sign 
;positive number 
;load a negative sign 

;insert decimal point 

;move one character 

;load length byte 

;initialize position pointer 
;get sign 

;load negative sign 

;loading leading zero and decimal point 
;must be two steps because of possibility of 
;uneven starting address 

;count zeros 
;this move is just to affect status register 

;get absolute value 

;enough 0's added? 

;to count significant digits 

(continued) 
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Listing 12.2 (continued) 

MOVE #5,D5 
AnotherDigit 

ADDO #1,D3 
MOVE.B (A1 ,D5),(A2,D3) 
ADDO #1,D5 
ADDO #1,D0 
CMP D0,D1 
BGT AnotherDigit 

MOVE.B D3,(A2) 

RTS 

ExponentString DS.B 6 

END 

;offset into canoncial decimal format 

;load length byte 

Formatting Floating Point Numbers 
Pseudocode for FormatFloat, the floating point formatter, can be found in Figure 
12.2. The routine must first compute the exponent for output. This is different from 
the exponent stored in the canonical decimal format, since the significant digits are 
stored as an integer but will be displayed in the form X.XXXX.... In fact, the 
exponent for output is equal to: 

Exponent from canonical decimal format - # sig. digits + 1 

This exponent is an integer and must ultimately be converted to a string. For­
matFloat uses NumToString from the Binary-Decimal Conversion Package for 
that purpose. NumToStrlng is very convenient, since it will insert a minus sign at 
the head of its output string if the integer being converted is negative. 

Figure 12.2 Floating Point Formatter Pseudocode 

Initialize pointer to output string {set to 0 if no length byte; set to 1 if length byte is 
required} 

Get number of significant digits from canonical decimal format. 

Get exponent from canonical decimal format. 

Compute exponent for output as Exponent from canoncial decimal format - Number of Significant 
Digits+ 1. 

Get sign from canonical decimal format. 
(continued) 
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If number is negative then 

Put negative sign in first position of output string; 

Increment pointer to output string. 

Move first significant digit from canonical decimal format to output string. 

Increment pointer to output string. 

Move decimal point to output string. 

Increment pointer to output string. 

Repeat 

Move one significant digit from the canonical decimal format to the output string; 

Increment pointer to output string 

Until no significant digits remain. 

Put "E" in output record. 

Increment pointer to output string. 

Convert integer value of exponent for output into a string. 

While exponent characters remain do 

Move one exponent character to the output string; 

Increment pointer to output string. 

Load length byte at beginning of output string (equal to pointer to output string) 
{the length byte is optional - leave it out if output 
string will be incorporated into a text edit record} 

FormatFloat checks the first word of the canonical decimal format to determine 
the sign of the number. If the number is negative, a minus sign is stored in the first 
position of the output string. Then the first significant digit is moved from the 
canonical decimal format record to the output record, followed by a decimal point. 
The remaining significant digits are placed immediately after the decimal point. 
The next character is an 'E'. Finally, the exponent, as converted by NumToStrlng, 
is moved to the output string. 

FormatFloat also places a length byte at the beginning of the output string. If 
the string is to be displayed by Drawstring, then the length byte is required, but if 
the output string is to be incorported into a text edit record, then there should be no 
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length byte. To modify FormatFloat to format without a length byte, do the follow­
ing: 

1. Initialize the output string position pointer to 0 rather than 1 (register D3) 

2. Remove the instruction that loads the lengths byte (MOVE.B D3,(A2)) 

The same holds true for FormatFixed, the fixed point formatter, since it too was 
designed to include a length byte. 

If you look closely at the assembly language code for FormatFloat in Figure 
Listing 12.2, you will see one 68000 instruction that we haven't discussed: EXT. 
EXT stands for "extend"; it takes one operand - a data register. If the instruction is 
word-sized, it will copy, or extend, the value of bit 7 into bits 8 through 15. A 
longword-sized operation will copy the value of bit 15 into bits 16 through 31. 

Why is EXT important? When the exponent is retrieved from the canonical 
decimal format it is word-sized. The operations that compute the final exponent are 
also word-sized. That means that the exponent is stored in DO as $0000XXXX, 
where the X's represent the magnitude of the exponent. A problem arises if the 
word-sized exponent is passed to NumToString. NumToString expects a long­
word operand. It makes a decision as to the sign of the number on the value in bit 
31. The value of bit31, therefore, also determines whether the number in DO will be 
interpreted as true magnitude or two's complement form. 

Consider an exponent of - 3. In its word-sized form it will be stored as 
$0000FFFC. NumToString, though, will pick up the zero in bit 31 and assume that 
the register contains a positive number. The $FFFC will be interpreted as the true 
magnitude of a positive number, or 65533. The solution is to extend the sign bit of 
the word-sized operand (bit 15) into the high-order word of the register. Assuming 
that the contents of DO are $0000FFFC, the instruction: 

EXT.L DO 

will produce a result of $FFFFFFFC. Since bit 31 is set, NumToString will correctly 
interpret the contents of DO as a negative number in two's complement form. 

Formatting Fixed Point Numbers 
Pseudocode for FormatFixed appears in Figure 12.3. Formatting fixed point 
numbers is slightly more complex than formatting floating point numbers, since 
numbers that are all fraction must be handled separately from numbers that have 
both integer and fractional parts. Numbers that are all fraction can be detected by 
subtracting the absolute value of the exponent in the canonical decimal format 
from the number of significant digits; any number that has to have its decimal point 
moved more places to the left than there are significant digits is less than one. 

For numbers that have both integer and fractional parts, the first task is to 
determine how many of the significant digits lie to the right of the decimal point by 



ARITHMETIC 1/0: FLOATING POINT ARITHMETIC 375 

summing the exponent and the number of significant digits. Though this pro­
cedure may at first seem a bit odd, consider that since the significant digits are 
stored in the canonical decimal format as if they were an integer, the exponent will 
always be negative or zero. 

Figure 12.3 Fixed Point Formatter Pseudocode 

Get number of significant digits from canonical decimal format. 

Get exponent from canonical decimal format. 

Make negative exponent positive. {need absolute value of exponent} 

Subtract absolute value of exponent from number of significant digits. 

If subtraction gives positive result then {number is integer or integer and fraction} 

Else 

Initialize pointer to output string; {0 for no length byte; 1 for length byte} 

Compute number of digits to left of decimal point by adding exponent to number of 
significant digits; 

Get sign of number from canonical decimal format; 

If number is negative then 

Put a negative sign in output string; 

Increment output string pointer; 

While significant digits remain do 

If place for decimal point found then 

Put decimal point in output string; 

increment output st~ing pointer; 

Move on significant digit from the canonical decimal format to the output string; 

Increment output string pointer; 

Load length byte at beginning of output string {optional} 

{number is all fraction} 

Initialize pointer to output string; 

Get sign of number from canonical decimal format; (continued) 
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Figure 12.3 (continued) 

If number is negative then 

Put negative sign in output string; 

Increment output string pointer; 

Put leading zero in output string; 

Increment output string pointer; 

Put decimal point in output string; 

Increment output string pointer; 

Compute number of zeros needed between decimal point and first significant digit as 
absolute value of difference between number of significant digits and exponent 

While zeros remain do 

Put zero in output string; 

Increment output string pointer; 

Repeat 

Move a significant digit from canonical decimal format to output string; 

Increment output string pointer 

Until all significant digits have been moved; 

Load length byte as equal to output string pointer. {optional} 

FormatFixed then checks the sign of the number by looking at the first word of 
the canonical decimal format record and moves a minus sign to the ouput string if 
appropriate. It then begins to move the significant digits, checking after each digit 
is moved to determine if the place to insert the decimal point has been found. The 
decimal point is inserted and the remaining significant digits are transferred. 

In order to format a number that is less than one, FormatFixed must determine 
how many zeros must be inserted between the decimal point and the first signifi­
cant digit. The number of zeros is equal to the difference between the absolute 
value of the exponent from the canonical decimal format and the number of 
significant digits. 

As with formatting fixed point numbers greater than one, the procedure for 
numbers less than one first handles the sign of the number by checking the first 
word of the canonical decimal format record. A minus sign is moved to the output 
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string if appropriate. Then a leading zero and a decimal point are inserted in the 
output string; the leading zero is, of course, not required, but simply creates a 
nicer-appearing number. 

The zeros which come between the decimal point and the significant digits are 
the next characters that are inserted in the output string. Finally, the significant 
digits themselves are moved. 

Like the parser, the formatters are intended as examples. Feel free to enhance 
and modify them to suit the needs of your particular application. 

Questions and 
Problems 

1. What will be stored in register DO after the execution of the following block of 
code: 

LEA # '3000000000' ,AO 
MOVE #1, - (SP) 
_Pack7 ;convert to longinteger 

Hint: consider the maximum quantity that can be stored in a longinteger 
location and what happens when it overflows. 

2. For each floating point number below, indicate the value of the sign, expo­
nent, and significant digits as they would be stored in Macintosh's canonical 
decimal format. 

a. 84867 d. - 48.88 * 1012 
b. 363.985 e. -3.1313 * 10·9 

c. -.00126 f. .011927 * 1043 

3. Convert the following decimal floating point numbers to Macintosh's 80-bit 
extended floating point format. Express your answer in hexadecimal. 

a. 32,767 d. -10.33 * 10-10 
b. -32,767 e .. 003 * 10-s1 
c. 8.99 * 1038 f. - .0101 * 1067 

4. Convert each 80-bit floating point number below to decimal. For base 10 
exponents between 4 and - 4 produce a fixed-point number; otherwise, 
produce a decimal floating point number. 

a. $400A 32AO 0000 0000 0000 
b. $6888 1246 0000 0000 0000 
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c. $001C 32AO 0000 0000 0000 
d. $F010 AAAO 0000 0000 0000 
e. $2004 9684 1000 0000 0000 
f. $FF34 8111 3131 3100 0000 
g. $0001 1246 1444 0000 0000 
h. $3FA147666120 0000 0000 

5. Write a Macintosh-style macro that computes the area of a circle. Pass the 
radius of the circle to the macro in a data register. Return the answer in a 
different data register. 

6. Write a Macintosh-style macro that compares two characters and returns 
whichever character is alphabetically greater. Pass the characters to the 
macro in DO and 01. Return the result in D2. 

7. Using the macros defined in SANEMacs.Txt, write code to perform the 
floating point conversions below. Assume the canonical decimal format is 
stored in the applications globals area under DecimalFormat; storage for 
the result has been allocated as ConvertedNumber. 

a. canonical decimal format to double precision (64-bit) floating point 
b. canonical decimal format to longinteger 
c. canonical decimal format to computational 

8. Using the macros defined in SANEMacs.Txt, write code to perform the 
floating point operations below. A destination operand in extended floating 
point format is stored in the applications globals area as DesExtended. 
Source operands are stored as DoubleSource (64-bit floating point), 
SingleSource (32-bit floating point), lntSource (integer), LongintSource 
(longinteger) an(j CompSource (computational). 

a. add a double-precision source operand to the destination operand 
b. multiply an integer source operand by the destination operand 
c. round the destination operand to an integer 
d. invert the sign of the destination operand 
e. find the cosine of the destination operand 
f. generc~te a random number 

9. Write a block of code that compares two operands in extended floating point 
format and then puts a pointer to the larger operand in AO and a pointer to the 
smaller operand in A1. Use the macros defined in SANEMacs.Txt and 
allocate any necessary data ~tructures. 

10. Write a block of code that will create a format record for a binary-to-decimal 
conversion that will produce a floating point number with eight significant 
digits. 
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11. Write pseudocode that summarizes the procedure for doing a binary to 
decimal conversion, assuming that you are starting with a string of ASCII 
characters. 

12. Using the subroutines Parser and FormatFloat, write a subroutine that: 

A. accepts a pointer to a source operand string in AO and a pointer to a 
destination operand string in A 1; 

B. converts both operands to the extended floating point format; 
C. subtracts the source operand from the destination operand; and 
D. returns the result as a floating point number properly formatted for output 
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IN[)EX PRe6RAM 

The Video Tape Index Program is a specialized database program that main­
tains listings and annotations of tapes. It can also be used to handle, for example, 
audio tapes, records, and video discs. 

To run the program, double-click on its icon from the Finder. It will automatically 
create and open any necessary files. You may then select from the Options menu 
to update the database (entering, changing, deleting), do on-screen data display, 
or print the database. 

The program does have some limitations. Those limitations and suggested 
modifications to overcome them are: 

1. The program will support up to 100 titles. To increase this, increase the size of 
the TapeArray storage area. A 512K Mac will support as many as 500 titles, 
though if that much memory is used for the RAM array, there may not be 
enough left to image a spooled print file. In that case, you must always draft 
print. 

2. Search hits are based only on equality of the search data with data in 
TapeArray. To implement searches on equalities, allow the user to enter a 
symbol for the inequality (e.g., <, > =, etc.) at the beginning of the search 
text. Then add code to the binary and sequential search routines that 
identifies the search criteria and, based on that criteria, makes the appropri­
ate comparisons. 

3. All TapeArray data are stored in a file named TAPE.MASTER. All annota­
tions are stored in ANNOTATIONS. To allow the user to have multiple sets of 
master and annotation files, use the standard "get file" dialog box twice, once 
to select a tape file and once to select an annotation file. 

4. The program will print only the entire file, either with or without annotations. 

380 

To print only selected records, allow the user to enter selection criteria and 
verify each record against that criteria before printing. 
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5. The program will print only in tape-name order. It can be easily sorted to 
change that sequencing. Since the file must be maintained in tape-name 
order for the binary search to work, it is probably best to sort the array to a 
copy in RAM. The same straight-insertion sort that inserts new records can 
be used for that purpose. 

6. Deleting a record from the tape master file does not delete its annotation. 
Deleting annotations requires a routine that completely re-writes the annota­
tion file. It should read sequentially through TapeArray, retrieving each 
record's annotation and writing it out to the new annotation file. 

Listing A.1 Source Code of the Video Tape Index Program 

Include Mao Traps .D 
Include ToolEqu.D 
Include SysEqu.D 
Include QuickEqu.D 
Include PrEqu.Txt 

;Includes <lddresses of ToolBox routines 
;Includes the ToolBox equates 
;Includes the System equates 
;the QuickDr av equates 
;printer equates 

; ----------------------------EQUATES-----------------------------
;-------(must go at the top or program won't asstmblt!)--------------

0 T apeName EQU .0' ;offsets in tape record 
oProductr EQU 3.0' 
oReltastDatt EQU 5.0' 
oRating EQU 54 
o TapeNumbtr EQU 58 
oAnnotNum EQU 62 

; --------------------- Initialize managers ---------------------------
PEA -4(A5) 
_lnitGraf 
_lnitfonts 
_lnWtlindows 
_lnitMenus 
CLR.L -(SP) 
_lnitDialoqs 
_TElnit 

; lnitia lizes QuickDr aw 
;ln;tializes th• Font Manager 
; lnitia lizes the Window Manager 
; lnitia lizes the Menu Manager 
;no restart procedure 
;initializes dialog manager 
; lnitia lizes Text Edit 

; This section gets all eight menus from the resource fil• and makes them 
; available to the program through their handles 

CLR.L -(SP) 
MOVE •1 ,-(SP) 
-6etRMenu 

;Clear space for menu handle 
;This vill be menu 1 
;Apple menu comes in from resource file 

LEA AppleHandle ,A.0' ;Get address for handle 
MOVE.L (SP)+ ,A 1 ;Pull handle off stack 
MOVE .L A 1 ,(Ail) ;Store handle 

(continued) 
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Listing A.1 (continued) 

LEA AppleHandle ,A 1 
MOVE.l (A1),-(SP) 
MOVE.l •'ORVR" ,-(SP) 
_AddResMenu 

CLR.l -(SP) 
MOVE •2,-(SP) 
...GetRMenu 

LE A EditHandle, AS 
MOVE.L (SP)+ ,A 1 
MOVE.L A1 ,(Am 

CLR.L -(SP) 
MOVE •!,-(SP) 
...GetRMenu 

;Plrt handle back on stack 
; ldentffy desk accessories 
;Get desk accessories from system 

;Clear space for handle 
;menu •2 
;Edit menu 

;Get address for handle 
;Pull handle off stack 
;Store handle 

;Cltar space for handle 
;menu S! 
;Options menu 

LEA OptionsH.andle ,AB ;Get address for handle 
MOVE.L (SP)+,A1 ;Pullhindleoffst1ok 
MOVE.L A1 ,(Am ;Store handle 

CLR.L -(SP) 
MOVE •4,-(SP) 
...GetRMenu 

LE A EnterH.andle, AB 
MOVE.l (SP)+ ,A 1 
MOVE.L A 1 ,(Am 

CLR.L -(SP) 
MOVE •s,-(SP) 
...GetRMenu 

LE A Ch.angeH.andle ,AB 
MOVE.L (SP)+,A1 
MOVE.L Al,(~ 

CLR.L -(SP) 
MOVE •6,-(SP) 
...GetRMenu 

LEA DeleteH.andle ,AB 
MOVE.L (SP)+,A1 
MOVE.l Al ,(Am 

CLR.l -(SP) 
MOVE •1,-(SP) 

;Enter menu 

;Change menu 

;Delete menu 

...GetRMenu ;Select menu 

LEA SelectHandle ,AB 
MOVE.L (SP)+ ,A 1 
MOVE.L Al ,(Am (continued) 



CLR.L -(SP) 
MOVE •e,-(SP) 
-GetRMenu 

LEA PrintHandle ,AB 
MOVE.L (SP)+,A1 
MOVE.L A1 ,(All{) 

;Print menu 

; This section gets the seven windows from the resource file and allocates 
; their st or age. They are invisible at this point. 

CLR .L -(SP) ;space for window handle 
MOVE •1,-(SP) ;Annotation window 
PEA Annotation'w'indowStorage(AS) ;address for window record 
MOVE.L •-1,-(SP) ;put windov in front 
...GetNe'\\''w'indow 

LEA Annotation\'t'indowPtr ,AB ;destination address for pointer 
MOVE.L (SP)+ ,A 1 ;get pointer from stack 
MOVE .L A 1 ,( Af/) ;save pointer 

CLR.L -(SP) ;space for windo'\\' handle 
MOVE •6,-(SP) ;Tape Number window 
PE A Numbtr\'/indowStor age( AS) ;address for window record 
MOVE.L •-1,-(SP) ;put window in front 
...GetNtw\'/indow 

LEA Number\'/indowptr ,AB ;destination address for pointer 
MOVE.L (SP)+ ,A 1 ;retrieve pointer from stack 
MOVE.L A 1 ,(Af/) ;save· pointer 

CLR.L -(SP) 
MOVE •:5,-(SP) ;Rating window 
PE A Rating'w'indowStor age( AS) 
MOVE.L •-1,-(SP) 
...GetNew'w'indow 

LE A Rating\'t'indowPtr, AB 
MOVE.L (SP)+ ,A 1 
MOVE .L A 1 ,(Af/) 

CLR.L -(SP) 
MOVE •4 ,-(SP) ;Date window 
PE A Date\'t'indowStor age( AS) 
MOVE.L •-1 ,-(SP) 
...GetNew'w'indow 

LEA Date\'t'indowPtr ,AB 
MOVE.L (SP)+,A1 
MOVE .L A 1 ,( Af/) 

CLR.L -(SP) 
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Listing A.1 (continued) 

MOVE •3, -(SP) ;Producer window 
PE A ProduoerWindowStor age( A5) 
MOYE.L •-1 ,-(SP) 
...GetNewWindow 

LEA ProduoerWindowPtr ,AB 
MOYE.L (SP)+,A1 
MOYE.L Al ,(Ag'J 

CLR.L -(SP) 
MOYE •2,-(SP) ;Tape Name windov 
PE A Name\y'indowStor age( A5) 
MOYE.L •-t ,-(SP) 
...GetNewWindow 

LEA Name\y'indowPtr ,AB 
MOVE.L (SP)+ ,A 1 
MOYE.L A1 ,(Ag'J 

CLR.L -(SP) ;make space for window handle 
MOYE •1,-(SP) ;this is window •1 
PEA Main\y'indowStorage(A5) ;address for window record storage 
MOYE .L •-1 ,-(SP) ;put this window in front 
...GetNew\y'indow ;get window·definitfon from resource file 

LEA MainWindowPtr ,AB ;load destination address for pointer 
MOVE.L (SP)+ ,A 1 ;get pointer from stack 
MOVE .L A 1 ,( Ag'J ;put pointer into 'w'indowPtr 

; --------------- Allocate T extEdit Records ---------------------------­
MOVE.L Name'vtindowPtr ,-(SP) 
....setPort 
CLR.L -(SP) ;clear space for text handle 
PE A NameDestRect 
PE A NameYievRect 
_TENev ;allocate text record 
LEA 
MOVE.L 

Name TextHandle, AB ;get address for text handle 
(SP)+ ,(Ag'J ;take handle from stack and store 

MOVE .L Produoer'w'indowPtr, -(SP) 
....SetPort 
CLR.L -(SP) 
PE A ProducerDestRect 
PE A ProducerViewRect 
_TENew 
LEA ProduoerTextHandlt ,AB 
MOVE.L (SP)+ ,(Ag'J 

MOYE.L DateWindovPtr ,-(SP) 
-5etPort 
CLR.L -(SP) 
PE A DateDestRect 

(continued) 



PE A DateViewRect 
_TENew 
LE A Date TextHandle, AS 
MOVE.L (SP)+ ,(A.0) 

MOVE.L Ratin9WindowPtr ,-(SP) 
..SetPort 
CLR.L -(SP) 
PE A Ratin9DestRect 
PEA Ratin9ViewRect 
_TENew 
LEA RatingTextHandl& ,A}:J 
MOVE.L (SP)+ ,(AflfJ 

MOVE .L Number'w'indowPtr, -(SP) 
..SetPort 
CLR.L -(SP) 
PE A NumberDestRect 
PE A NumberViewRect 
_TENew 
LEA NumberTextHandle ,AS 
MOVE.L (SP)+ ,(A.0) 

MOVE.L Annotation'Ylindo'W'Ptr ,-(SP) 
..Set Port 
CLR.L -(SP). 
PEA AnnotationDestRect 
PE A AnnotationVi1wR1ot 
_TENew 
LEA Annotation T extHandle, AS 
MOVE.L (SP)+ ,(AflfJ 

; ---------------Change cursor to watch for file operations--------------
CLR.L -(SP) ;space for cursor handle result 
MOVE •4 ,-(SP) ;indicates the watch cursor for long wait 
....GetCursor ;get handle to cursor definition 

MOVE.L (SP)+ ,AS 
MOVE .L ( A.0), AZ 
MOVE.L AS,-(SP) 
..SetCursor 

;de-reference the handle to get pointer 
;put pointer on stack 
;set cursor to watch 

; -----------------Load TapeArray or create new file----------------------
LE A 'Tape .Master', AS ;file name 
MOVE .L A.0', ioPar amB1ock+1oFileName( A5) 
MOVE • 1 , ioP ar amBlock+ioDrvNum( A5) ;on drive 1 
MOVE.B •s,ioParamB1ock+ioFileType(A5) ;version number S 
LE A ioP ar amBlock( A5) ,AS 
...Create ;attempt to create file 

CMP •-48,DS ;duplicate file name 
BEQ OpenT~ilt 
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Listing A.1 (continued) 

CMP •B,DfJ 
BEQ Tapefilelnfo 
JMP Filttrror 

T apeFile Info 
LE A 'Tape .Master' ,AS 

;name 
;drive 
;version• 

MOVE .L AS ,fiP ar amBlock+ioFileName( A5) 
MOVE •1,fiParamBlook+ioDrvNum(AS) 
MOVE .B • B ,fiP ar amBlock+ioFile Type( AS) 
MOVE •s ,fiPar amBlock+ioFDirlndex( AS) ;use name and drive to find file 
LEA fiPar amB1ock(A5) ,AS 
-.GetFilelnfo 

MOVE .L it 'TEXT' ,fiPar amBlock+ioFlUsr'w'ds( AS) 
LEA fiParamBlock(AS) ,AB 
....SetFilelnfo 

LE A Tota !Records ,A.0" 
MOVE • .0" ,( Aff'J 
BRA CloseTapeFile 

Open T apeFile 
LEA 'Tape.Master' ,AB 
MOVE .L A.0" ,ioParamBlock+ioFi1eNam1(A5) 
MOVE •1 ,ioParamBlock+ioDrvNum(AS) 
MOVE .B • .0" ,ioParamBlock+ioFile Type( AS) 

;file type 

MOl/E.B •1,ioParamBlock+ioPermssn(AS) ;read only permission 
CLR .L ioP ar amBlock+ioOwnBuf( AS) 
LE A ioP ar amBlock( AS), A.0' 
....Open 

CMP 
BNE 

LEA 
MOVE.L 
MOVE.L 
MOVE 
LEA 
..Read 

MOVE.L 
LEA 
MOVE 
SWAP 
LEA 
MOVE 

LEA 
MOVE.L 
MOYE 
M!..ILU 

•.0,D.0' 
FileError 

DataBuffer(A5) ,AfJ 
AB ,ioParamBlock+ioBuffer(AS) 
•4 ,ioParamBlock+ioByteCount(A5) ;just get tape & annot. totals 
• B, ioPar amBlock+ioPosMode( AS) ;read from mark 
ioParamBlock(A5) ,AS 

DataBuffer( AS) ,DB 
LastAnnotNumb,AS 
D.0',(Aff'J 
D.0' 
TotalRecords ,A.0' 
D.0',(Aff'J 

;get numbers just read 

;recover last annotation number 
;put tot a 1 records in lo"Wer half 

;recover tota 1 records 

Tape Array (AS), A.0' ;destination for tape records 
A.0', ioP ar amBlock+ioBuffer( AS) 
TotalRecords ,DB 
•64 ,DB ;number of bytes to read (continued) 



MOVE.L DB ,ioPar amB1ock+ioB1:1teCount(A5) 
MOVE •B,ioParamB1ock+ie!PosMode(A5) ;read from mark 
LEA ioParamB1ock(A5) ,AB 
...Read 

Close T aptFilt 
LEA ioParamBlock(A5) ,AB 
...Close 

; ----------------- Open Annotations file or create nev file ------------------

LE A 'Annotations', A.0' 
MOVE.L AB, ioPar amBlock+ioFileName( A5) 
MOVE •1,ioParamBlock+ioDrvNum(A5) 
MOYE.B •B, ioParamBlock+ioFile T1:1pe(AS) 
LE A ioP ar amBlock( AS) ,AB 
...Create 

CMP 
BEO 
CMP 
BEO 
JMP 

AnnotF ilt Info 

•-48,0B 
Open AnnotFile 
•B,os 
AnnotFilelnfo 
FileError 

LEA ·Annotations', AB 
MOVE.L AB ,fiParamBlock+ioFileName( AS) 
MOVE •1 ,fiParamBlock+ioDrvNum(AS) 
MOYE.B •s ,fiParamBlook+ioFileT1:1pe(AS) 
MOVE • B, fiP ar amBlock+ioFDir Index( AS) 
LEA fiP ar amBlock( AS) ,AS 
....GetFile Info 

;file name 
;on drive 1 
;version number of .0' 
;point to parameter block 

;dup lie ate file name 

;file successfully created 

MOVE.L •'TEXT' ,fiParamBlock+ioF1UsrWds(A5) 
LEA fiParamBlock(AS) ,AB 
....SetFile Info 

LEA LastAnnotNumb, AB 
MOVE •-1,(A.0) 

OpenAnnotFile 
LE A ·Annotations·, AB 
MOVE .L AS ,ioP ar amBlock+ioFileName(AS) 
MOVE •1 ,ioParamBlock+ioDrvNum(A5) 
MOVE .B •B ,ioParamBlook+ioFile T1:1pe( AS) 
MOVE .B •3 ,ioParamBlock+ioPermssn( A5) 
CLR.L ioPar amB1ock+ioOvnBu1(A5) 
LE A ioP ar amBlock( A5) ,AB 
....Dpen 

cMP •B,os 
BNE FileError 

; load file name 
;load drive number 
;a version number of S 
;a llov reading and vriting 
;use volume access path buffer 

;point to parameter block 

;result code in OS 
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Listing A.1 (continued) 

fiRefNum, A.9' LEA 
MOVE 
BRA 

ioParamB1ock+ioRefNum(A5),(A.0) ;save reference number 
BeginProgr am ;file open and a 11 's we 11 

FileError 
CLR 
MOVE 
CLR.L 
-Alert 
MOVE 

RTS 

-(SP) 
•6,-(SP) 
-(SP) 

(SP)+ ,D.9' 

;returns to Finder 

; --------------Make main window visible and bring to front----------­
BeginProgr am 

MOVE.L MainWindowPtr ,-(SP) 
..Se lect"w'indow 

MOVE.L Main"w'indowPtr ,-(SP) 
..5etPod 
_lnitCursor ;set the cursor to the arrow 

MOVE.L everyEvent,D.9' ;Mask to select all events 
JlushEvents ;Clear the event queue 

JSR MainMenuBar ;Set up and draw main menu bar 

;--------------- Main Event Loop ------------------------

Event ..SystemTask 

CLR -(SP) 
MOVE •-1 ,-(SP) 
PEA EventRecord 
.....GetNextEvent 

MOVE 
CMP 
BEQ 

(SP)+ ,D.9' 
•B,D.9' 
Event 

;update desk accessories 

;Space for boo lean result 
;Mask for keyboard - select all events 
;Place to receive event info 
;Get next event from queue 

;Recover event result 

; If no event, branch to look again 

MOVE "w'hat ,D.9' ;Recover event ID 
CMP •msutDwnEvt,D.9' ;"w'as mouse button pressed? 
BEQ MouseEvent 

CMP •keyDwnEvt,D.9' ;"w'as key pressed? 
BEQ Key Event 

BRA Event ;Look for another event 
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Key Event 
MOYE.B Modify /)B ;Recover modifier bytes 
CMP B •$B1 PB ;'vlas command key pressed 
BEQ KeyboardCommand 

BRA Event 

KeyboardCommand 
CLRl -(SP) ;space for menu item selection 
MOYE Message+2,-(SP) ;put char~ter pressed on stack 
....MenuKey ;figure out what key was pressed 
BR A Selections 

MouseEvent 
CLR -(SP) 
MOYE.L Point,-(SP) 
PE A Which WindowPtr 
J ind'w'indow 

MOYE (SP)+ ,DB 

;Place for "what" result 
;Point = mouse coordinates 
;Push place for window handle of window 
;'vlhere was button pushed? 

;Recover Find\v'indow result 

CMP •inMenuBar ,DB ;Was mouse clicked in menu bar? 
BEQ MenuBar ;Mouse clicked in menu bar 
CMP •inSysWindow ,DB ;Was mouse clicked in system window? 
BEQ SysEvent ;Mouse clicked in system window 

BRA Event ;go back to check for another event 

SysEvent 
PEA EventRecord ;Event record goes on stack 
MOYE .L Which 'w'indowPtr, -(SP) ;Window pointer goes on stack, too 
_sy stemClick ;Sy stem handles tt 

BRA E-vent 

MenuBarCLR.L -(SP) 
MOYE.L Point,-(SP) 
....MenuSe lect 

Selections 
MOYE.L (SP)+ ,D2 

LE A WhichMenu, AB 
MOVE .L D2 ,( A.0) 

CLR -(SP) 
..Hil iteMenu 

;Place for menu ID and Menu item 
;Push mouse coordinates 
;Find out exactly where mouse was clicked 

;Recover result 

;get address for high-order byte of result 
;Store result 

;get set to unhigh light a 11 menus 
;Unhigh light the menus 

MOYE WhichMenu ,DB ;Put menu number in DB 

CMP •1 ,DB ;In apple menu? 
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Listing A.1 (continued) 

BNE 
JSR 

Menu2 
AppleMenu 

Menu2 CMP 
BNE 
JSR 

•2 ,D.0" ; In edit menu? 
Menu3 
EditMenu 

Menu3 CMP 
BNE 
JSR 

•3 ,D.0" ; In options menu? 
NoMenu 
Options 

NoMenu BRA Event 

AppleMenu 
LE A App leHandle, A/6 
MOVE .L ( A.0), -(SP) 
MOVE \v'hatltem,D/6 
MOVE D/6,-(SP) 
PE A Desk AccName 
...Getltem 

CLR -(SP) 
PEA DeskAccName 
....OpenDeskAcc 
MOVE (SP)+ ,D/6 

CLR -(SP) 
JliL iteMenu 

MOVE •9,D/6 
RTS 

EditMenu 
MOVE \v'hatltem ,D.0" 
SUBQ •1,D/6 
CLR -(SP) 
MOVE D/6,-(SP) 
...SysEdit 
MOVE (SP)+ ,01 
MOVE •9,D.0' 
RTS 

Options MOVE Whatltem,D/6 

CMP •1,DflJ 
BNE ltem2 
JSR Enter 

ltem2 CMP 
BNE 
JSR 

•2,D/6 
ltem3 
Change 

;Return to look for another event 

;Get address of menu handle 
;Put menu handle of stack 

;Put 10• of item clicked on stack 
;Push address where desk acc. name should go 
;Figure out which one was selected 

;Leave space for reference number 
;Put address of name on stack 
;Open the desk accessory 
;Pull reference number off stack 

; Unhigh light the menu tit le 

;Figure out which command is selected 
;ad just number to pass to Sy sEdit 
;space for result if there's a problem 
;let system know what item was chosen 
; let the system handle the edit 
;clear problem result from stack 

;Move item selected to D/6 

;Enter new tapes 

;Modify existing tapes 
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ltem3 

ltem4 

ltem5 

ltem6 

Quit 

CMP •3 ,DH 
BNE ltem4 
JSR Delete ;Delete tapes 

CMP •4 ,DH 
BNE ltem5 
JSR Select ;Retrieve info 

CMP •5,oH 
BNE ltem6 
JSR Print ;Print lists 

CMP •6 ,DH 
BEQ Quit ;Exit the proqr am 

MOVE.L Main'w'indowPtr ,-(SP) 
...Se lect'w'indow 

MOVE.L Main'w'indowPtr ,-(SP) 
....SetPort 

PEA Main'w'indowRect 
..EraseRect ;clears out text window prompts 

JSR ReDrawMainMenu ;put options menu back in menu bar 

MOVE.L EditHandle ,-(SP) 
MOVE •t ,-(SP) ;"UnDo" 

..Enable Item ;highlight "UnDo", since systems windows use it 

MOVE.L Main'w'indowPtr ,-(SP) 
PE A 'Video Tape Index' 
....Set'w'Title 

RTS 

CLR.L -(SP) 
MOVE •4,-(SP) 
...Get Cursor 
MOVE.L (SP)+ ,AH 
MOVE .L (Al!), AH 
MOVE.L A.0' ,-(SP) 
....SetCursor 

;Return to main program 

;space for cursor handle 
;ID for watch cursor 

;recover handle 
;de-reference handle to get pointer 

;pointer to cursor definition 
;set "'atch cursor for file operations 

MOVE fiRefNum ,ioPar amBlock+ioRefNum( A5) 
LE A ioPar amBlock( A5), A.0' 
_(;Jose ;close the annotations file 

LEA 'Tape.Master' ,A.0' 
MOVE .L A.0' ,ioParamBlock+iof ileName( A5) 
MOVE •1 , ioParamBlock+ioDrvNum( A5) 
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Listing A.1 (continued) 

MOVE .B •s, ioP ar amBlock+ioFile Type( AS) 
MOVE .B •2 ,ioP ar amBlock+ioPermssn(A5) ;write only permission 
CLR .L ioP ar amBlock+ioOwnBuf( AS) 
LEA ioParamBlock(AS) ,AS 
...Dpen 

CMP 
BNE 
MOVE 
S'v/AP 
AND.L 
MOVE 
MOVE.L 
LEA 
MOVE.L 
MOVE.L 
MOVE 
LEA 
_Write 

•S,DS 
FileError 
TotalRecords ,DS 
D.IJ 
•$FFFF S.IJ.0".0" ,D.0" 
Last AnnotNumb ,D .0" 
D.0" ,Dat.aBuffer( AS) 
D.ataBuffer( A5) ,A.0" 

;put tot.a 1 records in high order bits 
;clear out low order bits 

AS, ioP .ar .amBlock+ioBuff er( AS) 
•4 ,ioP.aramBlock+ioByteCount(A5) ;write just the he.ader info 
•g, ioP ar .amBlock+ioPosMode( AS) ;write .at current position of m.ark 
ioP ar .amBlock( A5), A.0" 

LEA 
MOVE.L 
MOVE 
MULU 
MOVE.L 
MOVE 
LEA 
_'v/rite 

Tape Array (AS), AS ;t.ape .arr .ay loc.ation doubles as buffer 
A.IJ, ioP ar amBlock+ioBuffer( A5) 
Tota !Records ,D.0" 
•64 ,D.0" ;tot.al number of bytes to move 
D.0", ioP .ar .amBlock+ioB\j teCount(AS) 
• S, ioP .ar amBlock+ioPosMode( AS) ;sequenti.a 1 write 
ioP .ar .amBlock( AS), AS 

LE A ioP ar .amBlock( A5), A.0" 
...Close ;close the t.ape master file 
_lnitCursor 

MOVE.L (SP)+ ,D.0" 
RTS 

;re-set to arrow cursor 

;pop subroutine return .address off stack 
;This return goes back to the Finder 

;-------------------- Enter New Titles ----------------------

Enter 
MOVE.L Main'vlindowPtr ,-(SP) 
PE A "Enter New Titles and Annot.ations · 
....Set'v/T it le 

JSR Displ.ayPrompts ;m.ake text window prompts visible 

JSR Displ.ay'vlindows: ;m.ake the text entry windows: visible 

MOVE •3,-(SP) 
-.De leteMenu ;Remove Options menu from menu list 

LEA EnterHandle ,A.0" ;get address for Enter menu's handle 
MOVE.L (A.0'),-(SP) ;put handle on stack (continued) 



CLR -(SP) ;this menu will go at the end of the list 
_lnsertMenu 

..Dr awMenuBar ;Re-draw the menu bar 

MOVE.L EditHandle ,-(SP) 
MOVE #1,-(SP) ;"UnDo" is not supported 
..Disableltem ;make "UnDo" appear dimmed 

EnterEvent 
MOVE.L ActiveTextHandle ,-(SP) 
_TEldle ;make a blinking cursor appear 

_system Task 

CLR -(SP) 
MOVE •-1,-(SP) 
PEA EventReoord 
...OetNextEvent 

MOVE 
CMP 
BEQ 

(SP)+ ,DH 
•JJ,DJJ 
EnterEvent 

;update desk accessories 

;space for boo lean result 
;mask to select all events 
;p laoe to accept event 
;get next event from queue 

;recover event result 

;no event encountered - keep checking 

MOVE 'v/hat,DJJ ;recover event ID 
CMP •mButDwnEvt,DJJ ;mouse button pressed? 
BEQ EnterMouseEvent 

CMP •keyDwnEvt,DH ;was key pressed? 
BEQ EnterKeyEvent 

CMP •aotivateEvt,DJJ ;activate event posted? 
BEQ EnterActivateEvent 

CMP •updatEvt,DJJ ;text window needs updating? 
BEQ EnterUpdateEvent 

BRA EnterEvent ; look for another event 

Enter AotivateEvent 
JSR ActivateText'W'indow 

BRA EnterEvent 

EnterUpdateEvent 
JSR Update T extWindows 

BRA EnterEvent 

EnterKeyEvent 
MOVE.B Modify ,DH ;recover modifier byte 
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Listing A.1 (continued) 

CMP.B •$.0'1,D.0' ;was command key pressed? 
BEQ EnterKeyboardCommand 

MOVE Message+2,-(SP) ;character that was pressed 
MOVE.L ActiveTextHandle,-(SP) ,:·,;;~.:!;;handle to current text record 
_ TEKey ;insert the character 

BRA EnterEvent 

EnterKeyboardCommand 
CLR.L -(SP) ;place for menu item selection 
MOVE Message+2,-(SP) ;put character pressed on stack 
.J"lenuKey 
BRA [nterSelections 

EnterMouseEvent 
CLR -(SP) ;space for "'\'/hat" resu 1t 
MOVE.L Point,-(SP) ;put mouse coordinates on stack 
PEA \v'hich\v'indowPtr ;push pointer to window record 
Jind\v'indow ;where was buttom pressed? 

MOVE (SP)+ ,D.0' ;recover FindWindow result 

CMP •inMenuBar ,D.0' ;was mouse clicked in menu bar? 
BEQ EnterMenuBar ;mouse clicked in menu bar 

CMP •inSys\v'iildow ,D.0' ;was mouse clicked in a desk accessory ? 
BEQ EnterSysEvent 

CMP •inContent,D.0' ;mouse clicked in content area of user window? 
BEQ Enterln\v'indow 

BRA EnterEvent 

EnterSy sEvent 

PEA EventRecord ;pointer to event record goes on stack 
MOVE .L Which \v'indowPtr, -(SP) ;window pointer on stack, too 
....SystemClick ;let the system handle it 

BRA EnterEvent 

EnterMenuBar 
CLR.L -(SP) 
MOVE.L Point,-(SP) 
.J"lenuSe le ct 

EnterSelections 
MO\IE.L (SP)+ ,D2 

;place for menu ID a!'\d menu item 
;push mouse coordinates 
;which menu? 

;recover result 

LE A WhichMenu, A.0' ;get address for high-order byte of result 
MOVE .L D2 ,( A.0) ;store resu 1t 
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CLR -(SP) 
Jill 1teMenu 

;mask to indicate all menus 
;unh1gh11ght the menus 

MOVE WhichMenu,DJJ ;put menu number in DJJ 

CMP •1,DB ;in App le menu? 
BNE EnterMenu2 
JSR AppleMenu 

EnterMenu2 
CMP •2,DB ;in edit menu? 
BN~ EnterMenu4 

JSR EditMenu ;was edit command in system vindow? 
CMP •B,D1 
BNE EnterEverit ;edit was in system vindow and system han~led it 

JSR DoEditing 
BRA EnterEvent 

EnterMenu4 
CMP •4,og 
BNE ~nt9rE v~mt 

EnterMe~uOptions 

MOVE Whatltem,DB ;Move item selected to DB 

CMP •1,DflJ ; Add a nev item? 
BNE Other One 
JSR AddNev Tit le 

OtherOne 
CMP •2,DflJ 
BNE EnterEvent 

;Quit? 
;not what ve vant - look for another event 

MOVE •4,-(SP) 
....DeleteMenu ;remove enter menu 

MOVE •9,DflJ 
RTS ;return to options block 

Enter In Window 

CLR.L -(SP) ;make room for pointer as result 
....FrontWindow ;find out which window is in front (i.e., active) 
MOVE.L (SP)+ ,AB ;recover FrontWindow result 
CMP .L WhichWindowPtr ,AS ;is front window same as clicked window? 
BNE MustAct1vate ;v1nd0w 1s 1nact1ve 

PEA Point 
..GlobalTolocal 

;place where mouse buttom was clicked 
;convert coordinates to local system 
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Listing A.1 (continued) 

MOVE.L Point,-(SP) ;coordinates now local 
BTST •shiftKey ,Modify ;shiftkey bit set? 
SNE D.0' ;set true if shift key was held down 
MOVE.B D.0',-(SP) ;moving byte puts boolean in high order byte 
MOVE.L ActiveTextHandle,-(SP) ;this will be currently active window 
_TEClick 

BRA EnterEvent 

MustActiv ate 
JSR SelectText'IY'indow 
BRA EnterEvent 

AddNewTitle 
; ---------------- assemble an input record -------------------------

JSR ClearNewRecord 
JSR MoveName 
JSR MoveProducer 
JSR MoveDate 
JSR MoveRating 
JSR MoveNumber 

MOVE LastAnnotNumb ,D.0' 
ADDQ •1,D.0' 
MOVE DEJ,NewRecord+o AnnotNum(A'5) 
LE A Last AnnotNumb, A.0' 
MOVE DEJ,(A.0) 

;----------------- Str aight-lnsertion Sort -------------------

Checking 

MOVE 
LEA 
CMP 
BEQ 
SUBQ 

Tota !Records ,D1 
TapeArray(A5),A2 
•.s,D1 
lnsertNew 
•1,D1 

JSR ComputeAddressl 
MOVE.L D1 ,-(SP) 
CLR.'IY' -(SP) 
MOVE .L A3 I -(SP) 
PEA NewRecord(A5) 
MOVE.W •3EJ,-(SP) 
MOVE.W •3.0,-(SP) 
MOVE.W •tEJ,-(SP) 
....Pack6 
MOVE.W (SP)+ ,DEJ 
MOVE.L (SP)+ ,Dl 

CMP •s,DEJ 

;iffirst record, insert immediately 
;otherwise, adjust for record •·s beginning with .0' 

; Address returned in A3 
;save D 1 on stack 
;space for result 
;pointer to record in array 
;pointer to new record 
;char aoters to look at in first string 
;ohar aoters to look at in second string 
; ID for IUMagString 
;invoke the package 
;recover result 
;recover former contents of D 1 

BLE JustBeforelnsert ;found place to insert record 
BGT MoveOld ;move existing record down (continued) 



MoveOld 
MOVE 
ADOQ 
JSR 
JSR 

D1 ,05 
•1,05 
Compute Address I 
Compute Address2 

;record • to move to 
;offset returned 1n A3 
;offset returned in A4 

MO\IE.L A3,AfiJ 
MO\IE.L A4,A1 
MOVE.L •64 ,DfiJ 
..BlockMove 

;source pointer for block move 
;destination pointer for block move 

;64 b11tes will be moved 
;move an entire record 

SUBQ 
CMP 
BEQ 
BRA 

JustBefore Insert 

•1 D1 
•-i 01 I 

JustBefore Insert 
Checking 

ADDQ •1,01 

lnsertNew 
MOVE 
JSR 

D1,05 
ComputeAddress2 

LE A NewRecord(A5) ,AB 
MOVE.L A4,A1 
MO\IE.L •64 ,DB 
..BlockMove 

LEA 
ADDQ 

Tota lRecords, AfiJ 
•1,(Am 

;move back a record 
;does new record go in first position? 

;insert just below where comparing 

;pointer to source (the new record) 
;pointer to destination 
;number of b\I tes to move 
;move a record 

;increment number of records 

;------------------ 'w'rite the annotation direotl\I to the Annotation file ------
LEA AnnotReoMask,AfiJ 
LE A Dat.aB•Jffer( AS), A 1 
MOVE •256 ,DfiJ 
..BlockMove ;fill first half of buffer with blanks 

CLR.L -(SP) ;place for CharsHandle result 
MOVE .L Annotation T extHandle, -(SP) 
_ TEGetT ext ;get handle to text in AnnotaUon record 
MOVE.L (SP)+ ,A2 ;recover CharsHandle 
MO\IE.L (A2) ,AB ;de-referencing handle to get pointer 
LEA DataBuffer(A5),A1 ;text goes into disk buffer 
MO\IE .L Annotation TextHandle, A3 
MOVE.L (A3),A4 
MO\IE teLength(A4),DfiJ 
..BlockMove 

MOVE 
MULU 

•256,DfiJ 
Last AnnotNumb ,OfiJ 

;de-reference again 
;number of characters to move 
;puts annotation in disk output buffer 

;characters per annotation record 
;offset into annotations file 
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Listing A.1 (continued) 

LE A DataBuffer( A5) ,AB 
MOYE .L A.0' ,ioParamBlock+ioBuffer(A5) 
MOVE.L •256,ioParamB1ock+ioByteCount(A5) ;vrite 256 bytes:, blanks: and all 
MOVE •1,toParamBlock+ioPos:Mode(A5) ;offset is: relative to beginning offile 
MOYE.L D.0',ioParamB1ock+ioPos:Offs:et(A5) ;offset in bytes: 
MOYE fiRefNum ,ioParamBlock+ioRefNum(A5) ;file reference number 
LEA ioParamBlock(A5) ,A.0' 
_'y(rite 

JSR Dis:play'y(indovs: 

RTS 

Compute Address: 1 
MOVE.L D1 ,D6 
MULU •64,06 
MOVE.L A2 ,A3 
ADDA.L D6 ,A3 
RTS 

ComputeAddres:s:2 
MOYE.L D5,D7 
MULU •64,D7 
MOYE.L A2,A4 
ADDA.L D7,A4 
RTS 

;clear vindovs: and text edit records: 

;return 

;offset= record• * 64 bytes: 

;---------------------- Change Existing Data --------------------------

Change MOVE.L MainW'indovPtr ,-(SP) 
PE A 'Change Existing Titles: and Annotations:' 
..SetW'Title 

JSR Dis:playPrompts: 
JSR Display 'w'indovs 

MOVE •3, -(SP) 
...De leteMenu ;remove Options menu from menu list 

LEA ChangeHandle ,A.0' ;get address for Change menu's handle 
MOYE.L (AS),-(SP) ;put handle on stack 

CLR -(SP) ;this: menu goes at the end 
_lnsertMenu 

..DravMenuBar 

MOVE.L EditHandle ,-(SP) 
MOVE •1,-(SP) 
...Disibltltem 
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ChangeEvent 
MOVE.L ActiveTextHandle ,-(SP) 
_TE Idle 

....System Task 

CLR -(SP) 
MOVE •-t ,-(SP) 
PEA EventRecord 
-1letNextEvent 

MOVE 
CMP 
BEQ 

(SP)+,D.0" 
•B,D.0" 
ChangeEvent 

;update desk accessories 

;space for boo lean resu 1t 
;mask to select a 11 events 
;place to accept event 
;get an event from the queue 

;recover event record 

;no event - keep looking 

MOVE 'v{hat,D.0" ;recover event ID 
CMP •mButDwnEvt,D.0' ;mouse button pressed? 
BEQ ChangeMouseEvent 

CMP •keyDwnEvt,D.0" ;key pressed? 
BEQ ChangeKeyEvent 

CMP •aotivateEvt,D.0" ;activate event posted? 
BEQ ChangeActivateEvent 

CMP •updatEvt,D.0' ;text window needs updating? 
BEQ ChangeUpdateE vent 

BR A ChangeE vent 

Chan9" Activ ateE vent 
JSR Act iv ate Text'v{indow 
BRA Chan9"Event 

ChangeUpdateEvent 
JSR Update Text'v{indows 
BRA ChangeEvent 

ChangeKey Event 
MOVE .B Modify ,D.0' ;recover modifier byte 
CMP.B •t ,DB ;was command key pressed? 
BEQ ChangeKey boardCommand 

MOVE Message+2,-(SP) 
MOVE.L ActiveTextHandle ,-(SP) 

_TEKey 

BRA ChangeEvent 

ChangeKey boardCommand 
CLR.L -(SP) ;place for menu item selection 
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Listing A.1 (continued) 

MOVE Message+2,-(SP) ;put character pressed on stack 
J'lenuKey 
BR A ChangeSe lections 

ChangeMouseEvent 
CLR -(SP) ;space for '"v/hat" result 
MOVE.L Point,-(SP) ;put mouse coordinates on stack 
PEA Which\v'indowPtr ;push pointer to window record 
..Find\v'indow ;where was mouse button pushed? 

MOVE (SP)+ ,DfJ ;recover Find\v'indow result 

CMP •;nMenuBar ,DfJ ;was mouse clicked in menu bar? 
BEQ ChangeMenuBar 

CMP •insys\v'indow ,DfJ ;was mouse clicked in a desk accessory? 
BEQ ChangeSysEvent 

CMP •;ncontent,DfJ 
BEQ Changeln\v'indow 

BRA ChangeEvent 

ChangeSy sEvent 
PEA EventRecord ;pointer to event record goes on stack 
MOVE.L WhichWindowPtr ,-(SP) ;window pointer goes on stack, too 
--5ystemClick ;let the system handle it 

BRA ChangeEvent 

ChangeMenuBar 
CLR.L -(SP) 
MOVE.L Point,-(SP) 
J'lenuSelect 

ChangeSelecticns 
MOVE.L (SP)+,02 

;place for menu ID and menu item 
;push mouse coordinates 
;which menu? which item? 

;recover result 

LEA WhichMenu,AfJ ;get address for high order byte of result 
MOVE.L 02,(A.0) ;store result 

CLR -(SP) 
Jiil iteMenu 

;mask to indicate all menus 
;unhigh light a 11 menus 

MOVE WhichMenu,DfJ ;put menu number in D.0' 

CMP •1,D.0' ;in Apple menu? 
BNF ChangeMenu2 
JSR App leMenu 
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ChangeMenu2 
CMP 
BNE 

JSR 
CMP 
BNE 

•2,0.0' 
ChangeMenu5 

EditMenu 
•.0',01 
ChangeEvent 

JSR DoEditing 
BRA ChangeEvent 

ChangeMenu5 
CMP 
BNE 

•5 ,D/lJ 
ChangeEvent 

Ch.angeMenuOptions 
MOVE 'llhatltem,D.0' 

;in Edit menu? 

;was edit request in system window? 

;edit was in system window and system handled it 

;in Change menu? 

;move 1tem selected to D.0' 

CMP •1 ,D.0' ;find a record? 
BNE Change ltem2 
MOVE •1 ,ReturnFlag(A5) ;set return flag to show origin of call 
JSR SelectOneTitle ;note: record number returned in RecordCounter(A5) 
BRA ChangeEvent 

Change ltem2 
CMP •2,D.0' ;save .a change? 
BNE Change ltem3 
JSR Changes.ave 
BRA ChangeEvent 

Change ltem3 

CMP •3,D.0' ;abandon a change? 
BNE Change ltem4 
JSR Display Windows ;clear text windows 
BRA ChangeEvent 

Change ltem4 
CMP •4,D.0' ;quit? 
BNE ChangeEvent ;get .another event 

MOVE •5,-(SP) 
....DeleteMenu ;remove Change menu 

MOVE •9,D.0' 
RTS ;return to options block 

Change In Window 
CLR.L -(SP) 
JrontWindow 
MOVE.L (SP)+ ,AJiJ 
CMP.L Which\\"indowPtr ,A.0' 
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Listing A.1 (continued) 

BNE ChangeMustActiv ate 

PEA Point 
....Globa IT oLoca 1 

MOVE.L Point,-(SP) 
BTST •shiftkey ,Modify 
SNE D.0' 
MOVE.B DiJ,-(SP) 
MOVE.L Active T extHandle, -(SP) 

;window is inactive 

_ TEClick ;re-position the cursor 

BRA ChangeEvent 

ChangeMust Activate 
JSR Se leotT exWindow 
BRA ChangeEvent 

ChangeSave 

JSR ClearNewRecord 
JSR MoveName 
JSR MoveProducer 
JSR MoveDate 
JSR MoveRating 
JSR MoveNumber 

LE A Tape Array ( A5), A2 ;start of Tape Array 
LE A RecordCounter, A.0' 
MOVE (A.0),D5 ;record number 
JSR Compute Address2 ;get address ofrecord - returned in A4 

LEA NewRecord(A5) ,A.0' 
MOVE.L A4,A1 

;source of data 
;destination of data 

MOVE.L •62,D.0' 
...BlockMove 

;move only 62 bytes so annotation • isn"t disturbed 

;------------------- re-write the annotation -------------------------------
LE A AnnotRecMask,AiJ 
LE A DataBuffer( A5), A 1 
MOVE •256,DiJ 
...BlookMove ;fill first half of buffer with blanks: 

CLR.L -(SP) ;place for Chars:Handle result 
MOVE .L Annotation TextHandle, -(SP) 
_TEGetText ;get handle to text in Annotation record 
MOVE.L (SP)+ ,A2 ;recover CharsHandle 
MOVE .L ( A2), AfJ ;de-referencing handle to get pointer 
LE A DataBuffer( A5), A 1 ;text goes into disk buffer 
MOVE .L Annotation T extHandle, A3 
MOVE .L ( A3). A4 ;de-reference aqain 

(continued) 



MOYE teLength(A4) ,D.0' 
....BlockMove 

LEA 
MOY~ 
MULU 
ADD 
LEA 
ADD.L 
MOYE 
MULU 

RecordCounter, A.0' 
(A.0) ,DS 
•64,DS 
•oAnnotNum ,OS 
T~peArray(AS) ,A.0' 
05,A.0' 
(A.0) ,D.0' 
•2s6,D.0' 

DataBuffer( AS), A.0' 

;number of characters to move 
;puts annotation in disk output t>uff"r 

;offset into tape array 

;offset into file 

Alli, ioPar amBlock+ioBuffer( A5) 
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LEA 
MOYE.L 
MOYE.L 
MOYE 
MOYE.L 
MOYE 
LEA 
_\\'rite 

•2s6 ,ioParamBlock+ioByteCount(AS) ;write 256 bytes, blanks and all 
•1 ,ioParamBlock+ioPosMode(A5) ;offset is relative to beginning offile 
D.0',ioParamBlock+ioPos0ffset(A5) ;offset in bytes 
ffRefNum ,ioPar amBlock+ioRefNum( AS) ;file reference number 
ioParamBlock(A5) ,A.0' · · 

JSR Display Windows 

RTS 

; ------------------- Delete Titles -----------------------------------

D~tlt 1'10YE.L Main\rfindowPtr ,-(SP) 
PEA 'Delete Existing Titles' 
....Set'w'Title 

JSR Display Prompts 
JSR Display Windows 

MOYE •3,-(SP) 
...De leteMenu 

LEA DeleteHandle,Al 
MOYE.L (Al),-(SP) 
CLR -(SP) 
_fnsertMenu 

..pr awMenuBar 

MOVE .L EditHandle ,-(SP) 
MOVE •1 ,-(SP) 
....Disable Item 

DeleteEvent 

;remove options menu from menu list 

;get address for Delete menu's handle 
;put handle on stack · 
;this menu will go at the end of the list 
;put Delete menu into menu list 

;re-draw the menu bar 

MOYE.L ActiveTextHandle ,-(SP) 
_TE Idle 
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Listing A.1 (continued) 

...Sy stem Task ;update desk accessories 

CLR -(SP) 
MOVE •-1 ,-(SP) 
PEA EventRecord 

....13etNextEvent ;get next event from queue 

MOVE 
CMP 
BEQ 

(SP)+ ,Df6 
•16,Df6 
DeleteEvent ;no event encountered - keep looking 

MOVE 
CMP 
BEQ 

CMP 
BEQ 

What,Df6 
•mButDwnEvt ,Df6 
De leteMouseEvent 

•keyDwnEvt,Df6 
DeleteKey Event 

CMP •activateEvt,Df6 
BEQ DeleteActivateEvent 

CMP •updatEvt,Df6 
BEQ DeleteUpdateEvent 

;mouse button pressed 

;key pressed 

BRA DeleteEvent ; look for another event 

Delete Act iv ateE vent 
JSR Activate TextWindow 
BRA DeleteEvent 

De leteUpdateEvent 
JSR Update T extWindows 
BRA DeleteEvent 

De leteKeyEvent 
MOVE.B Modify ,Df6 
CMP.B •1,Df6 
BEQ DeleteKeyboardCommand ;command key was held down 

MOVE Message+2,-(SP) 
MOVE.L ActiveTextHandle ,-(SP) 
_TEKey 

BRA DeleteEvent 

De leteKey boardCommand 
CLR.L -(SP) 
MOVE Message+2,-(SP) 
...MenuKey ;figure out what key was pressed 
BR A De letese lections 
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DeleteMouseEvent 
CLR -(SP) 
MOVE.L Point,-(SP) 
PE A 'w'hich'w'indowPtr 
Jind'w'indow ;where was mouse button pushed? 

MOVE (SP)+ ,DB 
CNP •inMenuBar ,DB 
BEQ DeleteMenuBir ;mouse button pushed in the menu bar 

CMP •msys'w'indow ,DB 
BEQ DeleteSysEvent ;mouse button pushed in desk accessory 

CMP •inContent,DB 
BEQ Deleteln'w'indo'W' 

BRA DeleteEvent 

De leteSy sEvent 
PEA EventRecord 
MOVE.L 'w'hich'w'indowPtr ,-(SP) 
..SystemClick ;tet the system handle it 

BRA DeleteEvent 

De leteMenuBar 
CLR.L -(SP) 
MOVE.L Point,-(SP) 
..MenuSelect 

De leteSe lections 
MOVE.L (SP)+ ,D2 

LEA 'w'hichMenu,AB 
MOVEl D2,(A9) 

CLR -(SP) 
JliliteMenu 

MOVE 'w'hichMenu,DB 

CMP •1,DfJ 
BNE DeleteMenu2 
JSR AppleMenu 

De 1eteMenu2 
CMP •2,D.0' 
BNE DeleteMenu6 

JSR EditMenu 
CMP •s,01 

;which menu? 

;unhighlight the menus 

;in Apple menu? 

;in Edit menu? 
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Listing A.1 (continued) 

BNE 
JSR 
BRA 

De 1eteMenu6 
CMP 
BNE 

De leteEvent 
DoEditing 
DeleteEvent 

0 6 ,D.0' 
DeleteEvent 

DeleteMenuOptions 
MOVE 'w'hatltem,D.0' 

;system edit - has already been handled 

;in Delete menu? 
;get another event 

CMP •1,D.0' ;Find a title? 
BNE De 1ete0ption2 
MOVE •1,ReturnFlag(AS) 
JSR SelectOneTitle 
BRA DeltteEvent 

De 1ete0ption2 
CMP 
BNE 
JSR 
BRA 

•2 ,D .0' ;Delete a title? 
De 1ete0ption3 
DoTheDelete 
De leteE vent 

De 1ete0ption3 
CMP 
BNE 
JSR 
BRA 

•3,D.0' ;Cancel a delete? 

Delete0ption4 
CMP 
BNE 

De 1ete0ption4 
Display Windows 
De leteE vent 

•4 ,D .0' ;Quit? 
De leteE vent 

MOVE •6,-(SP) 
.J)eleteMenu ;remove Delete menu from menu list 

MOVE •9 ,D.0' 
RTS 

Delete In 'w'indow 
CLR.L -(SP) 
Jront'w'indow 
MOVE.L (SP)+ ,A.0' 
CMP .L 'w'hich 'w'indowPtr, A.0' 
BNE De leteMust Activate 

PEA Point 
....Globa IT oloca 1 

MOVE.L Point,-(SP) 
BTST •shiftkey ,Modify 
SNE D.0' 

;window is inactive 
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MOVE.B D.0",-(SP) 
MOVE .L Active T extHandle, -(SP) 
_ TEClick ;reposition the cursor 

BRA DeleteEvent 

DeleteMust Activate 
JSR Se lectT extWindow 
BRA DeleteEvent 

DoTheDelete 
LEA TapeArray(A5) ,A2 
LEA RecordCounter ,A.0" 
MOVE (Aa),D5 
ADDQ •t ,D5 
JSR Compute Address2 
MOVE.L A4 ,A.0" 

LE A RecordCounter, A.0" 
MOVE ( Aa) ,D5 
JSR ComputeAddress2 
MOVE.L A4,A1 

MOVE TotalRecords,D.0" 
LEA RecordCounter ,A.0" 
SUB (Aa),D.0" 
MULU •64 ,D.0" 
..BlockMove 

LE A Tota !Records, A.0" 
SUBQ •1,(Ai/) 
JSR Display Windows 

RTS 

;start of Tape Array 

;number ofrecord to be deleted 
;record number of source 

;get address of source 

;address of destination of move 

;number of bytes to move 

;--------------------- Select Titles ----------------------------------

Select MOVE.L MainWindowPtr ,-(SP) 
PE A 'Se le ct Titles and Annotations' 
..SetWTitle 

JSR DisplayPrompts 
JSR Display Windows 

MOVE •3,-(SP) 
...De leteMenu ;remove Options menu from list 

LE A Se lectHandle, A 1 
MOVE.L (A1),-(SP) 
CLR -(SP) 
_lnsertMenu ;put Select menu after a 11 others 
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Listing A.1 (continued) 

...DrawMenuBar ;re-draw menu bar 

MOVE .L EditHandle, -(SP) 
MOVE •1 ,-(SP) 
...Disable Item 

Se lectE vent 
MOVE.L ActiveTextHandle ,-(SP) 
_TE Idle 

....System Task ;update desk accessories 

CLR -(SP) 
MOVE •-1,-(SP) 
PEA EventRecord 
...GetNextEvent ;get next event from queue 

(SP)+ ,DB 
•s,Ds 

MOVE 
CMP 
BEQ Se lectE vent ;no event encountered 

MOVE What,DS 
CMP •mButDwnEvt,DS 
BEQ Se lectMouseEvent 

CMP •key DW'nEvt ,D 18 
BEQ SelectKeyEvent 

CMP • activ ateEvt ,DH 
BEQ Se le ct Activ ateE vent 

CMP •updatEvt,DH 
fst:Q Se lectUpdateEvent 

BRA Se lectE vent 

Select Act iv ateE vent 
JSR Activate T ext\\"indow 
BRA SelectEvent 

Se lectUpdateEvent 
JSR UpdateText\\"indows 
BRA SelectEvent 

SelectKey Event 
MOVE.B Modify ,DB 
CMP.B •1 pg 

;mouse button pressed 

;key pressed 

;text W'indoW' needs act iv a ting 

;window needs updating 

BEQ SelectKeyboardCommand ;command key pressed 

MOVE Message+2,-(SP) 
MOVE .L Active TextHandle, -(SP) 
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_TEKey 

BRA SelectEvent 

Se lectKey boardCommand 
CLR.L -(SP) 
MOVE Message+2,-(SP) 
..MenuKey ;find out what key was pressed 
BR A Se lectSe lections 

Se lectMouseEvent 
CLR -(SP) 
MOVE.L Point,-(SP) 
PEA WhichWindowPtr 
J' ind'w'indow ;where was mouse button pressed? 
MOVE (SP)+ ,D.0' 

CMP •inMenuBar ,D.0' 
SEQ SelectMenuBar ;mouse buUon pressed in menu bar 

CMP •inSysWindow ,D.0' 
SEQ SelectSysEvent ;mouse button pressed in desk accessory 

CMP •inContent ,D .0' ;mouse button pressed in content area of text window? 
BEQ Select In Windo"w' 

BRA SelectEvent 

Se lectSysEvent 
PEA EventRecord 
MOVE.L WhichWindowPtr ,-(SP) 
_sy stemClick ;let the system handle it 

BRA SelectEvent 

Se lectMenuBar 
CLR.L -(SP) 
MOVE.L Point,-(SP) 
...MenuSelect 

Se lectSe lections 
MOVE .L (SP)+ ,02 

LE A WhichMenu, A.0' 
MOVE.L D2,(A.0) 

CLR -(SP) 
..Hil iteMenu 

MOVE 'w'hichMenu ,D .0' 

CMP •1,D.0' 

j"w'hich menu? 

;unhigh light a 11 menus 
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Listing A.1 (continued) 

BNE SelectMenu2 
JSR AppleMenu 

Se lectMenu2 
CMP •2,D.0' 
BNE SelectMenu7 
JSR EditMenu 

SelectMenu7 
CMP •7 ,DflJ 
BNE SelectEvent 

Se lectMenuOptions 
MOVE yt~atltem ,P.0' 

CMP 
BNE 
MOVE 
JSR 

Se lect0ptions2 
CMP 
BNE 
MOVE 
JSR 

•1,DS' 
Se 1ect0ptions2 
•1,D4 
Select All ·, 

•2,D.0' 
Seltct0ptions3 
•s,D4 
Select All 

;in Apple menu 

;in Edit menu 

;in Select menu? 

;Display a 11? 

;flag says "display amotations" 

;Display all titles? 

;flag says "don"t print annotations" 

Se lect0ptions3 
CMP 
B!iE 
MOVE 
JSR 

•3 ,DS' ;Display one title? 
Select0ptions4 
• S ,Returnflag( AS) ;return flag (ca 11 is from Select) 
Se lectOne Title 

Select0ptions4 
GMP •4 ,DB ;Select by producer 
8NE Se lect~tions5 
MOVE .L ProducerTextHafldle, A 1 
MOVE.L (A 1) ,e,2 
MOYE telength( A2) ,DS 
CMP •S,DfiJ 
BEQ Se lectr;loof 
MOVE •oProdueer ,D4 ;offset into record 
MOYE •2g ,D6 ;number of characters in field 
JSR ClearNewRecord 
JSR MoveProducer 
JSR Sequentia !Search 

Se lect0ptions5 
CMP 
BNE 
MOVE.L 
MOYE.L 

•5 ,b S' ;Select by date 
Select0ptions6 
DateT extHandle ,A 1 
(A1),A2 
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MOVE telength(A2) ,D.0' 
CMP •.0',D.0' 
BEQ SelectGoof 
MOVE •oReleaseDate ,04 
MOVE •4,D6 
JSR ClearNewReoord 
JSR MoveDate 
JSR SequentialSearch 

St 1eot0ptions6 
CMP •6 ,D .0' ;Select by rating 
BNE Select0ptions7 
MOVE .L RatirigT extHandle, A 1 
MOVE.L (A 1) ,A2 
MOVE telength( A2) ,D 1lJ 
CMP •.0',DS 
BEQ SelectGoof 
MOVE •oRating ,D4 
MOVE •4,D6 
JSR ClearNewRecord 
JSR MoveRating 
JSR Sequentia 1Search 

St ltctOptions 7 
CMP •7 ,DJ?J ;Select by tape number 
BNE Se 1ect0ptions8 
MOVE .L NumberTextHandle, A 1 
MOVE.L (A1),A2 
MOVE telength(A2) ,DflJ 
CMP •.0',D.0' 
BEQ Se lectGoof 
MOVE •o T apeNumber ,D4 
MOVE •4,D6 
JSR ClearNewRecord 
JSR MoveNurnber 
JSR Sequentia1$earch 

Se 1ect0ptions8 
CMP 
BNE 

•s,D.0' 
SelectEvent 

MOVE •7 ,-(SP) 
...DeleteMenu 

MOVE •9 ,DflJ 
RTS 

Select ln\v'indow 
CLR.L -(SP) 
..Front'Ylindow 
MOVE.L (SP)+ ,A.0' 

;Quit 
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Listing A.1 (continued) 

CMP .L 'v/hich 'v/indovPtr, AB 
BNE SelectMustActivate 

PEA Point 
...G~lToLooal 

MOIJE.L Point,-(SP) 
BTST •sMflKe\j ,Modif\I 
SNE DB 
MOYE .B D.0', -(SP) 
MOIJE.L AotiveTextHandle,-(SP) 
_TEClick 

BRA SelectEvent 

Se lectMustActivate 
JSR SelectText'vlindov 
BRA SelectEvent 

Select All 
RecordCounter ,ARI' 
•B,(Alf) ;initialize record number 

LEA 
MOYE 
MOYE TotalReoords ,StopNumber(AS) 

AllLoop 
JSR 
CMP 
BNE 
JSR 

Box LEA 
ADDQ 
MOYE 
CMP 
BEQ 
JSR 
CMP 
BEQ 
BRA 

AlmostDone 
JSR 

Cancelled 
JSR 
MOYE 
RTS 

SelectOne Title 

DisplayOneRecord 
•1,D4 
Box 
Display Annotation 
ReoordCounter ,AB 
•1,(Ai/) 
StopNumber(AS) ,DB 
(Ail) ,D.0' 
AlmostDone 
DisplayDialog2 
•2p1 
Cancelled 
Al1Loop 

DisplayDialog3 

Display 'v/indows 
•9pg 

MOIJE.L Name TextHandle ,A 1 
MOYE.L (A1),A2 
MOYE teLength(A2) ,D.0' 
CMP •B,DB 
BEQ SelectGoof 

;displays "find more?· dia1og box 
;did user oanoel? 

;displa\js "find & wait" dia1og box 

;clear text records & windows 

;if text length is .0', no selection criteria 
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JSR 
JSR 

ClearNewRecord 
MoveName ;put selected tape name into NewRecord 

;-----------------------------Binary Search-----------------------------

MidPoint 

LEA 
MOYE 
SUBQ 
MOYE 
SUBQ 
MOYE 

MOYE 
ADD 
DIYU 
AND.L 
CMP 
BLE 
CMP 
BLE 

TapeArray(A5),A2 
Tota lRecords ,D 1 

;start of tape array 

•1,D1 
D1 ,D3 
•1,D3 
•.EJ,D2 

;bottom pointer 

;save last record-1 • for future reference 
;top pointer 

D2 ,DS ;find middle record • 
D1 ,DS 
•2,DS 
•$.0".0".0".0FFFF ,DS ;mask off remainder 
•1,DS 
T opRec ;handle first two records 
D5,D3 
BottomRec ;handle last two records 

JSR Compute Address2 
MOYEM .L D 1-DS /A 1-A2, -(SP) ;save registers 
CLR.W -(SP) ;space for result 
MOYE.L A4, -(SP) ;pointer to record in tape array 
PEA NewRecord(AS) ;pointer to search string 
MOYE.W •3.0',-(SP) ;number of characters to compare 
MOVE .W •3g ,-(SP) ;number of characters to compare 
MOYE.W •1 s,-(SP) 
_pack6 ;invoke the package 
MOYE.W (SP)+ ,D.0' ;recover result 
MOYEM.L (SP)+ ,D1-D5/ A 1-A2 ;restore registers 

CMP •.0',D.0" ;check result of string compare 
;array greater than search string 
;array less than search string 

BGT TopHalf 
BLT BottomHalf 

LEA 
MOVE 
JSR 
MOYE 
CMP 
BEQ 
RTS 

i.:ecordCounter, AJJ 
DS,(A.0) 
DisplayOneRecord ;must be equal - record has been found 
ReturnFlag( AS) ,D.0" 
•s,D.0" ;which module called this routine? 
KeepGoing ;ca 11 was from Se le ct 

;ca 11 was from Change or Delete 

KeepGoing 
JSR 
JSR 
RTS 

Display Dia log3 ;display find & wait dialog box 
DfsplayWindows ;clear text edit windows 

;return to Select menu 
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Listing A.1 (continued) 

BottomHalf 
MOVE 05,02 ;move top pointer down 
BRA NoFindCMck 

TopHalf 
MOVE 05,01 ;move bottom pointer up 

02,D1 
NoFindCheck 

CMP 
BMI 
BRA 

NoFind ;pointers have crossed 
MidPoint ;find new middle record and go again 

NoFind 
JSR 
JSR 
RTS 

DisplayDialog1 ;displays "none found" dialog box 
DisplayWindows ;clear screen and text edit records 

;return to Select menu 

TopRec MOYE 
JSR 
MOYE 
JSR 
BRA 

BottomRec 
MOYE 
JSR 
ADDQ 
MOVE 
JSR 
BRA 

•s,05 
OneCheck 
•1,05 
OneCheck 
NoFind 

03,05 
OneCheck 
•1,03 
03,05 
OneCheck 
NoFind 

OneCheck 
JSR ComputeAddress2 

MOYEM.L D1-D5/A1-A2,-(SP) 
CLR.\\I -(SP) 
MOYE.L A4,-(SP) 
PEA Ne'A'Record(A5) 
MOYE.W •3.EJ,-(SP) 
MOVE.\\' •3.EJ,-(SP) 
MOYE.'W' •1.0,-(SP) 

;space for result 
;pointer to array 
;pointer to search string 
;number of characters to compare 
;number of characters to compare 

..Pack6 ;invoke the package 
MOYE.'W' (SP)+ ,DB ;recover result 
MOYEM.L (SP)+ ,01-05/ A 1-A2 

CMP •s,os 
BNE 'W'rongOne ;correct record not found 

LEA RecordCounter ,AB 
MOYE 05 ,(AS) 
JSR DisplayOneRecord 
MOVE ReturnFlag(A5) ,DB 
CMP •.o pg ;where does this call originate? 
BEQ OneCheckContinues ;call comes from Select 
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MOVE .L (SP)+ ,D .0' 
RTS 

;pull extra subroutine return address from stack 
;call comes from Change or Delete 

OneCheckContinues 
JSR DisplayDialog! 
JSR Display Windows 
MOVE •9 ,D.0' 
MOVE.L (SP)+ ,07 
RTS 

;pop subroutine return address off stack 
;return direct 1y to "Se le ct" routine 

'v/rongOne 
MOVE •9 ,D.0' 
RTS ;return to Top or Bottom 

SelectGoof 
JSR 
MOVE 
RTS 

Nose lectionCriteria 
•9,D.0' 

; -------Sequential Search for equality on Producer, Rating, Date, or Number----­
SequentialSearch 

LEA 
LEA 
ADD.L 
MOVE 
SUBQ 
LEA 
MOVE 

TapeArray(A5),A2 
NewRecord( A5) ,A 1 
D4,A1 
Tota !Records ,D 1 
•1,01 
RecordCounter,A.0' 
•.0',(A!OJ 

Sequentia !Search 1 
LE A RecordCounter, A.0' 
MOVE ( A!O) ,05 
JSR Compute Address2 
ADD.L D4,A4 

;adds offset into NewRecord 

;number of last records 

;initialize record counter 

;finds start of Tape Array record 
;adds offset into TapeArray record 

MOVEM.L D1 /A1 /A2,-(SP) ;save critical n19isters 
CLR.'v/ -(SP) 
MOVE.L A4 ,-(SP) 
MOl/E.L Al ,-(SP) 
MOVE.\\' 06,-(SP) ;characters to compare 
MOVE.'v/ 06 ,-(SP) 
MOVE.\\' •1.0',-(SP) ;IUMagString 
...Pack6 
MOVE.\\' (SP)+ ,D.0' 
MOVEM.L (SP)+ ,01IA1 / A2 ;restore critical registers 

CMP • .0' ,D .0' 
BEQ Sequentia 1Disp lay 

LE A RecordCounter, A.0' 
CMP (A.0') ,Dl 
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Listing A.1 (continued) 

BEQ EndofArray 
ADDQ •1 ,(Ail) 

SequenUa !Display 
MOVEM.L D1/A1/A2,-(SP) 
JSR DisplayOneRecord 
MOVEM.L (SP)+,01 /At /A2 

LEA 
CMP 
BNE 
JSR 
JSR 
MOVE 
RTS 

RecordCounter ,AB 
(Ail) ,01 
Sequentia1Display2 
Disp1ayDialog3 
Display"w'indovs 
•9,DB 

Sequentia1Display2 
MOVEM.L D1 /A1 /A2,-(SP) 
JSR DisplayDialog2 
MOVEM.L (SP)+,Dt/A1/A2 
LEA RecordCounter ,AB 
ADDQ •1 ,(Ail) 
BRA Sequentia1Searoh1 

EndofArr<1y 
JSR 
JSR 

MOVE 
RTS 

Display "w'indovs 
Display Dia log 1 

;last record? 

;--------------------- Print Lists------------------------------------

Print MOVE.L Main"l(indowPtr ,-(SP) 
PEA 'Print Titles and Annotations' 
..Set"w'Title 

MOVE •3,-(SP) 
...DeleteMenu ;remove Options menu from list 

LEA PrintHandle ,A 1 
MOVE.L (A1),-(SP) 
CLR -(SP) 
_lnsertMenu ;put Print menu in list 

MOVE .L EditHandle, -(SP) 
MOVE •B,-(SP) 
...Disableltem ;disable entire edit menu 

..DravMenuBar ;re-drav menu bar 
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PrintEvent 
_system Task 

CLR -(SP) 
MOYE •-1,-(SP) 
PEA EventRecord 
....GetNextEvent 

MOVE 
CMP 
BEQ 

(SP)+,08 
•8,0/iJ 
PrintEvent 

;update desk accessories 

;get next event from queue 

;no event encountered - keep checking 

MOVE 
CMP 
BEQ 

\v'hat,08 
•mButOwnEvt,OliJ 
PrintMouseEvent 

;mouse button pressed? 

CMP •keyOwnEvt,08 ;key pressed? 
BEQ PrintKeyEvent 

BRA PrintEvent ;look for another event 

PrintKeyEvent 
MOVE.B Modify ,08 
CMP.B •1,DliJ ;command key pressed? 
BEQ PrintKey boardCommand 

BRA PrintEvent 

PrintKeyboardCommand 
CLR.L -(SP) 
MOVE Message+2,-(SP) 
...MenuKey ;what key was pressed? 
BR A PrintSe lections 

PrintMouseEvent 
CLR -(SP) 
MOVE.L Point,-(SP) 
PE A 'v/hich'v/indowptr 
...find'v/indow ;where was mouse button pressed? 
MO\IE (SP)+ ,DliJ 

CMP •;nMenuBar ,OliJ ;pressed in menu bar? 
BEQ PrintMenuBar 

CMP •1nsys\v'indow ,08 ;pressed in desk accessory ? 
BEQ PrintSysEvent 

BRA PrintEvent 

PrintSysEvent 
PEA EventRecord 
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LlstlngA.1 (continued) 

MOVE.L :Which 'w'indowPtr, -(SP) 
....Sy stemClick ;let the system handle it 

BRA PrintEvent 

PrintMenuBar 
CLR.L -(SP) 
MOVE.L Point,-(SP) 
..MenuSelect ;which menu? 

PrintSelections 
MOVE.L (SP)+,D2 

LEA WhichMenu, AB 
MOVE.L 02,(A.0) 

CLR -(SP) 
..Hil iteMenu ;unlightlight all menus 

MOVE WhichMenu ,DB 

CMP •1,DB ;in Apple menu? 
BNE PrintMenu2 
JSR AppieMenu 

PrintMenu2 
CMP •2,D.0 ;in Edit mtnu? 
BNE PrintMenu8 
JSR EditMenu 

PrintMenu8 
CMP •S,D.0" ;in Print menu? 
BNE PrintEvent 

PrintOptions 
MOVE Whatltem,D.0 

CMP •1,os ;Print all? 
BNE Print0ption2 
JSR PrinV.11 

Print0ption2 
CMP •2,0.0' ;Print a 11 titles? 
BNE PrintOption:: 
JSR PrintA11Titles 

Print0ption3 
CMP •3,DPJ ;quit? 
BNE PrintEvent 

MOVE •S,'-(SP) 
....De leteMenu ;remove Print menu (continued) 



Print All 

MOVE.L EditHandle ,-(SP) 
MOVE •.0',-(SP) 
...Enableltem ;enable entire edit menu 

MOVE •9 ,0.0' 
RTS 

JSR PrOpen ;open printing manager 
MOVE .L •iPrintSize ,0.0' ;size of print record 
..1'ewHandle ;allocate heap space for print record 
LEA PrintRecordHandle ,A2 
MOVE .L A.0' ,( A2) ;store handle to print record 

MOVE.L A.0',""(SP) ;handle back on stack 
JSR PrintDefault ;fill defau It info into print record 

CLR 
LEA 
MOVE.L 
JSR 
MOVE 
BEQ 

-(SP) ;space for boolean result 
PrintRecordHandle, A2 
(A2) ,-(SP) 
Pr JobDia log 
(SP)+ ,D.0' 
PrintF inish 

;draft or spooled? 
;remove result 
;user clicked cance 1 - close up shop 

JSR Print A le rt ;te 11 user to ready the printer 
CLR .L -(SP) ;space for pointer to printer port 
LE A PrintRecordHandle, A2 
MOVE.L (A2),-(SP) 
CLR.L -(SP) ;let system allocate new port 
CLR.L -(SP) ;use system 1/0 buffer 
JSR prOpenDoc ;allocate custom printer port 
MOVE.L (SP)+ ,PrPortPtr(A5) ;retrieve pointer 

MOVE.L 
MOVE.L 
LEA 
MOVE 

• .0' ,D 7 ;initialize a record counter 
• .0' ,D2 ;clear register 
Tota !Records, A.0' 
(A.0) ,02 

AnnotAnotherPage 
JSR AnnotPrintOnePage 
CMP 02,07 
BLT AnnotAnotherPage 
MOVE.L PrPortPtr( A5), -(SP) 
JSR PrCloseDoc ;close the document 
BR A PrintFinish ;all done 

AnnotPrintOneP age 
MOVEM.L 02/D7 ,-(SP) ;save record counter 
MOVE .L PrPortPtr( A5) ,-(SP) ;pointer to printer port 
CLR .L -(SP) ;no sea ling 
JSR PrOpenPage ;open a new page 
MOVEM.L (SP)+ ,02/D7 ;restore record counters 
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Listing A.1 (continued) 

MOVE •monaco, -(SP) 
_Textfont 

MOVE •12,-(SP) 
_TextSize 

MOVEM.L 02/07 ,-(SP) 
PE A Font lnfoStor age( A:5) 
-6etF ont Info 
MOYEM.L (SP)+ ,02/07 
MOYE F ontlnfoStorage+ascent(A5) ,04 
ADD Font lnfoStor age+descent(A5) ,D4 
ADD Font lnfoStor age+ leading( A5) ,04 ;height of line 

LEA 
MOYE.L 
MOYE.L 
MOYE 
SUB 

PrintRecordHandle ,A2 
(A2),A.0' 
(Aft'J,A.0' 
pr lnfo+rPage+bottom(Alt'J ,D6 
F ontlnfoStor age+descent(A5) ,06 

MOVE 04,03 

JSR ClearPrintL ine 
ADD D4,D3 
ADO 04,03 

MOVEM.L 02/07 ,-(SP) 
JSR PrintHead1ngs 
MOVEM.L (SP)+ ,02/07 

AnnotReoordPrint 
MOVE D7,Df6 
MULU •64,0.0' 

;de-reference to get pointer 
;page bottom coordinate 

;one blank 11ne 
;another blank line 

ADD •oAnnotNum,D.0' ;offset into tape array 
LEA TapeArray(A5),A.0' 
ADD D.0',A.0 
MOVE (Aft'J,OS 

MOVE.L •s,-(SP) 
MOVE.L •256,-(SP) 

;start of record in array 
;retrieve annotation number 

MOVE.L Annotation T extHandle, -(SP) 
_ TESetSe lect 
MOVE.L AnnotationTextHandle ,-(SP) 
_TeCut ;clear out the text edit record 

fiRefNum, A.0 LEA 
MOVE 
LEA 
MOVE.L 
MOYE.L 
MOVE 

(Alt'J,ioParamBlook+ioRefNum(A5) ;somehow Printing Manager trashes param block 
DataBuffer( A5) ,A.0' 
AS, ioP ar amBlook+ioBuffer( A5) 
•256, ioP ar amBlock+ioBy teCount( A5) 
•1,ioParamB1ook+ioPosMode(A5) ;read relative to start of file 

(continued) 



MOVE 
MULU 
ADD 
LEA 
ADD.L 
MOVE 
MULU 
MOVE.L 

D7,D5 
•64,DS 
•o AnnotNum ,D5 
Tape Array ( A5), AfiJ 
D5,A.0" 
(A.0) ,D.0" 
8 256,D.0" 
DfiJ, ioP ar amBlock+ioPosOffset(A5) 

LEA ioParamBlock(A5) ,A.0' 
..Read 

LE A DataBuffer( AS), A.0' 
MOVE.L A.0",-(SP) 
MOVE.L •256,-(SP) 
MOVE .L Annotation TextHandle ,-(SP) 
_TE Insert 

CLR.L -(SP) 
MOVE.L AnnotationTextHandle ,-(SP) 
_TEGetText 
MOVE.L (SP)+ ,A6 
MOVE.L (A6) ,A6 

MOVE •4,D1 
LE A Annotation TextHandle, A.0' 
MOVE .L ( A.0) I A.0' 
MOVE.L (A.0) ,A.0' 
MOVE teNLines( A.0) ,D.0' 
ADD DfiJ,Dl 

;number of current record 
;offset into tape array 

; A.0" has location of annot. number 
;retrieve annot. number 

;offset into file 

;annotation now in text edit record 

;9et handle to annotation text 
;retrieve handle 
;de-reference to get pointer 

;get handle 
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;de-reference to get pointer 
;number of lines of text 
;tota 1 number of. lines in this entry 

MULU 
ADD 
CMP 
BLT 
BRA 

D4,D1 
D3,D1 
D6,D1 
Enou9hRoom 
Pa9efinish 

;where you will end up if this is printed 
;will this one fit on the page? 

EnoughRoom 
MOVEM.L D2/D7 ,-(SP) 
JSR PrintOneRecord 
JSR ClearPrintl ine 
ADD D4 ,D3 ;9et a blank line 
MOVEM.L (SP)+ ,D2/D7 

LE A Annotation T extHandle, A2 
MOVE.L (A2) ,A2 
MOVE.L (A2),A2 
MOVE teNLines( A2) ,D.0' ;get number of lines again 
MOVE •.a,D1 
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Listing A.1 (continued) 

Anothtrl ine 
MO\IEM.L 02/04 ,-(SP) 
AOOQ •1,01 

;save 04 (line height) & 02 (total records) 
;look at next line 

Lastline 

CMP 01,0.0' 
BEQ Lastl ine 
SUBQ •1,01 
MOVE •2,04 
MULU 01 ,04 
MOVE telines( A2 ,04) ,02 
AOOQ •2,04 
MOVE tel ines( A2 ,04) ,05 
SUB 02,05 
MOVE •2.0',-(SP) 
MO\IE 03 ,-(SP) 
Jo'loveTo 

;at last line? 

;restore current line • 

;line starts are stored as integers 
; line start of this line 

;start of next line 
;05 has number of bytes 
;annotation is indented 2.0' pixels 

MOVEM.L D.9/D1 /D7/A2/A6,-(SP) 
MO\IE.L A6,-(SP) ;pofnter to text 
MOVE D2,-(SP) ;starting position 
MO\IE 05,-(SP) ;number of bytes to print 
..DraYText 
MOVEM.L 
MOVEM.L 

(SP)+,OS'/01 /07/A2/A6 
(SP)+ ,D2/D4 

ADOQ •1,01 
ADD 04P3 
BRA Anotherline 

;increment line counter 
;space to next line 

SUBQ •1,01 
MO\IEM.L 
MULU •2,01 

;restore current line • 
01 /03/07/ A2/A6,-(SP) 

MOVE telines(A2,01)p5 
MOVE •257 ,D.0' 
SUB 05,0S' 

MOVE •w,-(SP) 
MOVE D3,-(SP) 
Jo'loveTo 

;start of last line 
;to ta 1 characters + 1 

;characters left to print 

MOVE.L A6,-(SP) 
MOVE 05,-(SP) 
MOVE OS',-(SP) 
...Drawl ext 
MOVEM.L 
MOVEM.L 

(SP)+ ,D1 /03/07 / A2/ A6 
~;:;:::-)+ ,02/04 

ADD D4,03 

JSR ClearPrintline 
ADO 04,03 
ADD D4,D3 

;one blank line 
;another blank line 
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AOOQ 
CMP 
BEQ 
BRA 

•1,01 
02,07 
Pagefinish 
AnnotRecordPrint 

;a 11 records printed 

; ------------------- print without annotations -------------------------

Print A 11Titles 
JSR PrOpen ;open printing manager (on disk - not in ROM) 
MOVE .L •iPrintSize ,Of!J ;size of print record 
....Ne'W"Handle ;allocate heap space for print record 
LEA PrintRecordHandle ,A2 
MOYE .L AS,( A2) ;store handle to print record 

MOVEl AS,-(SP) ;put handle on stack 
JSR PrintOefault ;fill default info into print record 

CLR -(SP) ;space for boolean result 
LEA PrintReoordHandle ,A2 
MOVE.L (A2),-(SP) 
JSR. PrJobDialog 
MOYE (SP)+ ,Of!J 
BEQ Printfinish 

;draft or spooled? 
;remove result 
;user clicked CANCEL - must close up shop 

JSR PrintAlert ;tell user to ready the printer 
CLR.L -(SP) ;space for pointer to printer port 
LEA PrintRecordHandle ,A2 
MOYE.L (A2),-(SP) 
CLR.L -(SP) ;let system allocate new port 
CLR.L -(SP) ;use system 1/0 buffer 
JSR prOpenDoc ;allocate custom printer port 
MOYE.L (SP)+ ,PrPortPtr(A5) ;retrieve pointer 

MO\IE.L •s,07 ;initialize a record counter 
MOYE.L •s,02 ;clear out register 
LEA TotalRecords ,Af!J 
MOVE (Ag") ,D2 

AnotherPage 
JSR PrintOnePage 
CMP 02,07 
BLT AnotherPage 
MO\IE.L PrPortPtr(A5),-(SP) 
JSR PrCloseDoc ;close the document 

PrintF inish 
MO\IE.L •f!J,DB ;clear out register 
LEA PrintRecordHandle ,A2 
MOYE.L (A2),Af!J 
MOYE.L (Ag"),AS ;get pointer 
MOVEB prJob+bJDocLoop(Ag") ,DS 
BEQ Closeup ;draft printing was done 
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Listing A.1 (continued) 

Closeup 

LEA 
MOVE.L 
CLR.L 
CLR.L 
CLR.L 
PEA 
JSR 

PrintRecordH.andle ,A2 
(A2) ,-(SP) 
-(SP) ; let spooler set up its own printing port 
-(SP) ;let spooler use its own buffer 
-(SP) ; let spooler use its own device buffer 
PrinterStatusRec( A5) 
PrPicF ile ;image and print spoo 1 file 

MOVE .L PrintRecordHandle, A/J 
...DisposHandle ;free space taken by print record 

JSR 
MOVE 
RTS 

PrClose 
•9 ,D/J 

;close print manager 

PrintOnePage 
MOVEM.L D2/D7 ,-(SP) ;save record counter 
MOVE .L PrPortPtr( A5), -(SP) ;pointer to printer port 
CLR .L -(SP) ;no sea ling 
JSR PrOpenP age ;begin a new page 
MOVEM.L (SP)+ ,D2/D7 ;restore record counter 
MOVE •monaco, -(SP) 
_ T extF ont ;printing will be in monaco font 

MOVE •12,-(SP) 
_TextSize 

MOVEM.L D2/D7,-(SP) 
PEA FontlnfoStorage(AS) ;pointer to font info record 
...GetFontlnfo ;font characteristics needed to calculate end of page 
MOVEM.L (SP)+ ,D2/D7 
MOVE Font lnfoStor age+ ascent( AS) ,D4 
ADD Font lnfoStor age+descent( AS) ,D4 
ADD Font lnfoStor age+ leading( AS) ,D4 ;calculates height of line 

LEA 
MOVE.L 
MOVE.L 
MOVE 
SUB 

MOVE 

JSR 
ADD 
ADD 

PrintRecordHandle ,A2 
(A2) ,A!J 
(Am,Af6 
pr lnfo+rP age+bottom( Afif"J ,D6 
Font lnfoStor age+descent( AS) ,D6 

D4,D3 

ClearPrintL ine 
D4,D3 
D4,D3 

MOVEM.L D2/07 ,-(SP) 
JSR PrintHeadings 
MOVEM.L (SP)+ ,D2/D7 

;get pointer from handle 
;page bottom coordinate 
;ad just for font descent 

;initia 1 vertica 1 position 

;blank line 
;blank line 

(continued) 



RecordPrint 
MOVEM.L 02/07 ,-(SP) 
JSR PrintOneRecord 
MOVEM.L (SP)+ ,02/07 
AOOQ •1,07 
CMP 02,07 
BEQ PageFinish 
CMP 06,03 

;a 11 records printed - close up shop 
;at bottom of page? 

BLT RecordPrint ;not at bottom - print another record 

PageFinish 
MOVEM.L 02/07 ,-(SP) ;save record counter 
MOVE.L PrPortPtr(A5) ,-(SP) 
JSR PrCloseP age 
MOVEM.L (SP)+ ,02/07 ;restore record counter 
RTS 

ClearPrintline ;fill print line with blanks 
LE A PrintL ineMask, Allf 
LEA Printline(A5) ,A 1 
MOVE •11l12,Dllf 
..BlockMove 

MOVE .B • 1 ss ,PrintL ine( A5) 

RTS 

PrintHeadings 
LE A P ageHead, Allf 
LEA Printline+41lf(A5) ,A 1 
MOVE •11,Dllf 
..BlockMove 
MOVE •llJ,-(SP) 
MOVE D3,-(SP) 
....Move To 
MOVEM.L D1 /D2/D7 ,-(SP) 
PEA Printline(A5) 
...Dr awString 
MOVEM.L (SP)+ ,Dl /D2/D7 
ADD D4,D3 

JSR ClearPrintline 
ADD D4,D3 
ADD D4,D3 

MOVE •4,-(SP) 
_TextFace 
LEA TitleHead,AllJ 
LE A Printline+ 12( A5), A 1 
MOVE •S,D.0" 
..BlockMove 

;set length of print line 

;blank line 
;blank line 

;und.erline the column headings 
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Listing A.1 (continued) 

LEA ProducerHead,A.0 
LEA Printline+44(AS) ,A 1 
MOVE •s,D.0 
LE A DateHead, AS 
LEA PrintL ine+66( A5), A 1 
MOVE •4,DS 
-81ockMove 

LE A RatingHead, A.0 
LE A Printline+ 72( AS) ,A 1 
MOVE •4,og 
..BlockMove 

LEA NumberHead,A.0 
LEA Printline+ 78(AS) ,A 1 
MOVE •4,DS 
..BlockMove 

MOVE •.e,-(SP) 
MOVE D3,-(SP) 
.J1oveTo 
MOVEM.L D1 /D2/D7 ,-(SP) 
PE A Printline( AS) 
..Drawstring 
MOVEM.L (SP)+ ,D1 /D2/D7 

ADD D4,D3 

MOVE •.e,-(SP) ;back to norma 1 
_TextFace 

JSR ClearPrintL ine 
ADD D4 ,D3 ;blank line 

RTS 

PrintOneRecord 
JSR 
LEA 

ClearPrintL ine 
TapeArray(AS),A2 

MOVE.L D7 ,-(SP) 
MOVE D7,DS 
JSR ComputeAddress2 
MOVE.L (SP)+ ,D7 

MOVE.L A4 ,AS 
LE A Printlihe+ 1 2( AS), A 1 
MOVE •36,D!J 
-81ockMove 

MOVE .L A4, AfiJ 
ADD .L •oProducer, A.0 

;save record counter 

;address returned in A4 
;restore record counter 

;start of record 

;moves T apeName 
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LEA Printline+44(A5) ,A 1 
MOVE •2.0',D.0' 
...BlockMove 
MOVE .L A4, A.0' 

;moves Producer 

ADD .L •oRe leaseDate, A.0' 
LEA PrintLine+66(A5) ,A 1 
MOVE •4 ,D.0' 
...BlockMove ;moves Date 

MOYE .L A4, A.0 
ADD .L •oRating, A.0' 
LE A Printliile+ 72( A5) ,A 1 
MOVE •4 ,D.0' 
...BlockMove ;moves Rating 

MOYE.L A4 ,A.0" 
ADD .L •o T apeNumber, A.0' 
LE A PrintL ine+ 78( A5), A 1 
MOYE •4,D.0' 
...BlockMove ;moves Tape Number 

MOYE •S",-(SP) 
MOVE D3,-(SP) 
J1oveTo 
MOVEM.L Dl /D2/D7 ,-(SP) 
PEA Printline(A5) 
....Drawstring 
MOYEM.L (SP)+ ,DI /D2/D7 

ADD D4,D3 

RTS 

Print Alert 
CLR 
MOYE 
CLR.L 
_Alert 
MOVE 

RTS 

-(SP) 
•5 ,-(SP) 
-(SP) 

(SP)+ ,DfiJ 

;space for integer result 
;alert ID 
;use st~ndard filter procedure 

;pop result 

; ----:------------------- Set up the mam menu -------------------------

MainMenuear 
LEA 
MOYE.L 
CLR 

AppleHandle, A 1 
(A 1),-(SP) 
-(SP) 

_JnsertMenu 

LE A EditHandle , A 1 
MOVE.L (A 1) ,-(SP) 

;Put handle on stack again 
;shows that this menu is after a 11 others 
;Puts menu in list 

;Put handle on stack again 
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Listing A.1 (continued) 

CLR -($P) 
_lnsertMenu 

ReDr awMainMenu 
LE A Options Handle, A 1 

;Put menu after the first one 
;Put menu in list 

MOVE.L (Al),-(SP) ;Put handle on stack again 

CLR -(SP) ;This menu is after the other two 
_lnsertMenu ;Put menu in list 

....Dr awMenuBar 
RTS 

;Dr aw the menu bar 

; ------------- Make the text windows visible --------------------------

Display Windows 
MOVE.L Annotation'W'indowPtr ,-(SP) 
....5e lect'W'indow 
MOVE.L Annotation'W'indowPtr ,-(SP) 
...SetPort 
MOVE.L #.IJ,-(SP) 
MOVE.L •256,-(SP) 
MOVE.L AnnotationTextHandle ,-(SP) 
_ TESetSe le ct ;select a 11 the text in the window 
MOVE.L AnnotationTextHandle ,-(SP) 
_ TECut ;cut out text from previous use 

MOVE .L AnnotationWindowptr ,-(SP) 
SF -(SP) 
....HiliteWindow ;get rid of high lighting in this window 

MOVE.L NumberWindowPtr ,-(SP) 
...Se lect'vfindow 
MOVE.L NumberWindowPtr ,-(SP) 
...SetPort 
MOVE.L •s,-(SP) 
MOVE.L 2.0',-(SP) 
MOVE .L NumberT extHandle, -(SP) 
_TESetSelect 
MOVE .L NumberT extHandle ,-(SP) 
_TECut 

MOVE .L RatingWindowPtr, -(SP) 
...Se lectWindow 
MOVE.L Rating'vfindowPtr ,-(SP) 
...Set Port 
MOVE.L •.1J,-(SP) 
MOVE.L •4 ,-(SP) 
MOVE.L RatingTextHandle ,-(SP) 
_TESetSelect 
MOVE .L RatingTextHandle, -(SP) 
_TECut 
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MOVE.L Date'vi'indowPtr ,-(SP) 
-8e lectWindow 
MOVE.L Date'vi'indowPtr ,-(SP) 
-8etPort 
MOVE .L •g ,-(SP) 
MOVE.L •5,-(SP) 
MOVE.L DateTextHandle ,-(SP) 
_TESetSe lect 
MOVE.L DateTextHandle ,-(SP) 
_TECut 

MOVE .L ProducerWindowPtr, -(SP) 
-8e lectWindow 
MOVE.L ProducerWindowPtr ,-(SP) 
-8etPort 
MOVE.L •g,-(SP) 
MOVE.L •22,-(SP) 
MOVE.L ProducerTextHandle ,-(SP) 
_ TESetSelect 
MOVE.L ProducerTextHandle ,-(SP) 
_TECut 

MOVE.L $.0'.0'.0'.0'.0'1.0'B ,D.0' ;mask to remove activate events 
....FlushE vents 

MOVE.L NameWindowPtr ,-(SP) 
-8e lectWindow ;name window is activated at start 
MOVE.L NameWindowPtr ,-(SP) 
-8etPort 
MOVE.L a .0', -(SP) 
MOVE.L •32,-(SP) 
MOVE.L NameTextHandle ,-(SP) 
_TESetSelect 
MOVE.L NameTextHandle ,-(SP) 
_TECut 

LEA Active T extHandle, A.0' 
MOVE .L Name TextHandle ,(Aft) ;for TE Idle 

RTS 

; ----------------- Select the appropriate text window -------------------­
Se lectT extWindow 

LE A Active Text Handle, A 1 
MOVE .L Which WindowPtr, A.0' 

CMP.L 
BNE 
MOVE.L 
BRA 

Name WindowPtr, A.0' 
Select! 
NameTextHandle ,(A 1) 
Select6 

;check to idenUfy specific window 

;pass appropriate handle to TE Idle 
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Listing A.1 (continued) 

Select! CMP.L 
BNE 
MOVE.L 
BRA 

ProducerW'indowPtr ,AJJ 
Select2 
Producer T extHandle ,(A 1 ) 
Select6 

Se 1ect2 CMP .L 
BNE 
MOVE.L 
BRA 

Date \v'indowPtr , A!lJ 
Select3 
Date T extHandle ,(A 1 ) 
Select6 

S1.> 1ect3 CMP .L 
BNE 
MOVE.L 
BRA 

Select4 CMP.L 
BNE 
MOVE.L 
BRA 

RatingW'indowPtr .AJJ 
S1.>lect4 
Rating Text Handle,( A 1 ) 
Select6 

NumberW'indowPtr, A!lJ 
Selects 
NumberT extHandle ,(A 1 ) 
Select6 

Select5 CMP.L Annotation'w'indowPtr ,A.0' 
BNE Select 7 ;not a text window 
MOVE .L Annotation T extHandle ,(A 1 ) 

Select6 MOVE.L W'hichW'indowPtr ,-(SP) 
-5e lect'y{indow 

Select7 RTS 

; --------- Handle activate events in text windows ------------------­
Activate TextW'indow 

MOVE .L Message, A.0' ;get pointer to window which posted event 
MOVE Modify ,D!lJ 
BTST • activeflag ,D !lJ ;activate bit set? 
BEQ De Activate ;if not set, window was deadivated 

Activatel 
CMP .L NameW'indowPtr ,A!lJ ;name window event? 
BNE Activate2 
MOVE.L NameTextHandle ,-(SP) 
_TE Activate 
BRA Activate99 

Activate2 
CMP .L ProducerWindowPtr , A!lJ 
BNE Activate3 
MOVE.L ProducerTextHandle ,-(SP) 
_TE Activate 
BRA Activate99 

Activate! 
CMP .L DateW'indowPtr ,AJJ 
BNE Activate4 
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MOVE.L DateTextHandle ,-(SP) 
_TE Activate 
BRA Activate99 

Activate4 
CMP .L RatingWindowPtr ,AH 
BNE Activates 
MOVE.L RatingT extHandle, -(SP) 
_TE Activate 
BRA Activate99 

Activates 
CMP.L NumberWindowPtr ,AH 
BNE Activate6 
MOVE.L NumberTextHandle ,-(SP) 
_TE Activate 
BRA Activate99 

Activate6 
CMP .L Annotation \'/indowPtr, AH 
BNE Activate98 ;not one of our text windows 
MOVE .L Annotation T extHandle ,-(SP) 
_TE Activate 

Activate99 
MOVE .L Message, -(SP) ;make this the current gr afport 
--5etPort 

Activate98 
RTS 

De Activate 
CMP .L NameWindowPtr, AH 
BNE De Activate 1 
MOVE.L NameTextHandle ,-(SP) 
_T eDeActivate 
RTS 

De Act iv ate 1 
CMP .L Producer'w'indowPtr, AH 
BNE DeActivate2 
MOVE.L ProducerTextHandle ,-(SP) 
_ TeDe Activate 
RTS 

DeActivate2 
CMP .L DateWindowPtr ,AH 
BNE De Activate! 
MOVE .L Date TextHandle ,-(SP) 
_ TeDeActivate 
RTS 
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Listing A.1 (continued) 

DeActivate3 
CMP .L RatingWindowPtr, AIJ 
BNE De Activ ate4 
MOVE .L RatingT extHandle ,-(SP) 
_ TeDe Activate 
RTS 

DeActivate4 
CMP .L NumberWindowPtr ,AIJ 
BNE De AcUv ate5 
MOVE.L NumberTextHandle,-(SP) 
_TeDeActivate 
RTS 

De Activ ate5 
CMP .L AnnotationWindowPtr ,AIJ 
BNE DeActivate6 ;not a text window 
MOVE .L Annotation T extHandle ,-(SP) 
-TeDe Activate 
RTS 

DeActivate6 
RTS 

; ------------------------ Update Text Windows -------------------------­
; This updates all windows, regardless of whioh one was active 
Update T ext'W'indows 

MOVE.L MainWindowPtr ,-(SP) 
..BeginUpdate 
MOVE.L Main'W'indowPtr ,-(SP) 
....SetPort 
PEA MainWindowRect 
....EraseRect 
JSR Display Prompts 
MOVE.L MainWindowPtr, -(SP) 
....EndUpdate 

MOVE .L NameWindowPtr, -(SP) 
..BeginUpdate 
MOVE.L NameWindowPk ,-(SP) 
....SetPort 
PE A NameViewRect 
....EraseRect 
PE A NameViewRect 
MOVE .L Name TextHandle ,-(SP) 
_TEUpdate 
MOVE.L NameWindowPtr,-(SP) 
....EndUpdate 

MOVE.L Producer'W'indowPtr ,-(SP) 
..BeginUpdate 

;re-draw window·s contents 
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MOVE.L Producer'w'indowPtr ,-(SP) 
....SetPort 
PE A ProducerViewRect 
....Era:s:eReot 
PEA ProducerViewRect 
MOVE.L ProducerTextHandle ,-(SP) 
_TEUpdate 
MOVE.L ProduoerWindowPtr ,-(SP) 
....EndUpdate 

MOVE.L DateWindowPtr ,-(SP) 
...BeginUpdate 
MOVE.L Date'w'indowPtr ,-(SP) 
...Set Port 
PE A DateViewRect 
....ErueReot 
PEA DateViewRect 
MOVE .L Date TextHandle ,-(SP) 
_TEUpdate 
MOVE.L DateWindowPtr ,-(SP) 
....EndUpdate 

MOVE .L RatingWindowPtr, -(SP) 
...BeginUpdate 
MOVE.L RatingWindowPtr ,-(SP) 
...Set Port 
PEA RatingViewRect 
....ErueReot 
PEA Rat1ngViewRect 
MOVE.L RatingTextHandle ,-(SP) 
_TEUpdate 
MOVE.L Rating'w'indowPtr ,-(SP) 
....EndUpdate 

MOVE.L NumberWindowPtr ,-(SP) 
...BeginUpdate 
MOVE.L NumberWindowPtr ,-(SP) 
....SetPort 
PE A NumberViewRect 
....Era:s:eReot 
PE A NumberViewRect 
MOVE.L NumberTextHandle ,-(SP) 
_TEUpdate 
MOVE.L NumberWindowPtr, -(SP) 
....EndUpdate 

MOVE.L Annotat1onW'1ndowPtr ,-(SP) 
...BeginUpdate 
MO\IE.L AnnotationW'indowPtr ,-(SP) 
....SetPort 
PEA AnnotationViewRect 
....Era:s:eReot 

APPENDIX A 433 

(continued) 



434 MACINTOSH ASSEMBLY LANGUAGE: AN INTRODUCTION 

Listing A.1 (continued) 

PE A AnnotationViewRect 
MOVE .L Annotation T extHandle, -(SP) 
_TEUpdate 
MOVE.L Annotation'WindowPtr ,-(SP) 
...EndUpdate 

RTS 

;----------------- Display prompts for text entry windows --------------­
DisplayPrompts 

MOVE •sysFont,-(SP) 
_TextFont 

PEA Name Title 
MOVE.L •11,-(SP) 
PE A NamePromptBox 
MOVE •-t ,-(SP) 
_TextBox 

PEA Producer Title 
MOVE.L •22,-(SP) 
PEA ProducerPromptBox 
MOVE •-1 , -(SP) 
_TextBox 

PEA Date Title 
MOVE.L •17 ,-(SP) 
PE A DatePromptBox 
MOVE •-1 , -(SP) 
_TextBox 

PEA Ratin9Title 
MOVE.L •s ,-(SP) 
PE A Ratin9PromptBox 
MOVE •-1,-(SP) 
_TextBox 

PEA Number Title 
MO\IE.L •13,-(SP) 
PE A NumberPromptBox 
MOVE •-1,-(SP) 
_TextBox 

RTS 

;text to print 
;number of characters to print 
;rectan9 le where text should be printed 
;to right justify text 

; -------------- Do ttie text edit functions ----------------------­
DoEditing 

MOVE Whatltem,D.0" ;9et set to fi9ure out what was selected 

CMP •3 ,D.0" ;cut? 
BNE DoEditing 1 
MOVE.L ActiveTextHandle ,-(SP) 
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_TECut 
RTS 

D0Editin91 
CMP •4 ,D.0' ;copy? 
BNE D0Editin92 
MOVE.L ActiveTextH.andle ,-(SP) 
_TECopy 
RTS 

D0Editin92 
CMP •5 ,D .0' ;p.aste? 
BNE DoEditing3 
MOVE.L ActiveTextH.andle ,-(SP) 
_TEP.aste 
RTS 

D0Editin93 
CMP •6 ,D.0' ;cle.ar? 
BNE D0Editin94 ;not .a reco9niz.ab le item 
MOVE.L ActiveTextH.andle ,-(SP) 
_TEDelete 

DoEditin94 
RTS 

; ----------------- Cle.ar the NewRecord stor .age .are.a ----------------------­
Cle.arNewRecord 

LE A NewRecordM.ask, A.0' ;a II blanks 
LE A NewReoord( A5), A 1 
MOVE.L •64 ,p.0' 
...BlockMove 
RTS 

; --------------- Move dat.a from text edit records to dat.a record ----------­
MoveN.ame 

CLR.L -(SP) ;space for CharsH.andle result 
MOVE.L N.ame TextHandle ,-(SP) 
_TEGetText ;get handle to text in N.ame edit record 
MOVE.L (SP)+ ,A2 ;recover Ch.arsH.andle 
MOVE.L (A2) ,A.0' ;source pointer for block move 
LE A NewRecord+o T .apeName( A5), A 1 ;destination of block move 
MOVE .L N.ame TextH.andle ,A3 
MOVE.L (A3) ,A4 
MOVE teLength( A4) ,D.0' ;number of ch.ar acters to move 
...BlockMove 
RTS 

MoveProducer 
CLR.L -(SP) 
MOVE.L ProducerTextHandle ,-(SP) 
_TEGetText 
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Listing A.1 (continued) 

MOVE.L (SP)+ ,A2 
MOVE.L (A2),AS 
LEA· NewRecord+oProducer(A5) ,A 1 
MOVE .L ProducerT extHandle, A3 
MOVE.L (A3) ,A4 
MOVE teLen9th( A4) ,DB 
..Block Move 
RTS 

MoveDate 
CLR.L -(SP) 
MOVE.L DateTextHandle ,-(SP) 
_TEGetText 
MOVE.L (SP)+ ,A2 
MOVE.L (A2),AS 
LE A NewRecord+oReleaseDate( AS), A 1 
MOVE.L DateTextHandle ,A3 
MOVE.L (A3),A4 
MOVE teLen9th( A4) ,D .0" 
...BlockMove 
RTS 

MoveRatin9 
CLR.L -(SP) 
MOVE.L Ratin9TextHandle ,-(SP) 
_TEGetText 
MOVE.L (SP)+ ,A2 
MOVE .. L ( A2), AS 
LE A NewRtcord+oRatin9(AS) ,A 1 
MOVE.L Ratin9TextHandle ,A3 
MOVE.L (A3),A4 

. MOVE teLen9th(A4) ,DB 
...BlockMove 
RTS 

Mov1Number 
CLR.L -(SP) 
MOVE.L NumberTextHandle ,-(SP) 
_TEGetText 
MOVE.L (SP)+ ,A2 
MOVE .L ( A2), A.0" 
LE A NewRecord+o TapeNumber( AS), A 1 
MOVE.L NumberTextHandle ,A3 
MOVE.L (A3) ,A4 
MOVE teLen9th(A4) ,D.0" 
...BlockMove 
RTS 

; --------------- Alert box processing for no selection criteria-----------­
NoSe lectionCriteria 

CLR -(SP) ;space for alert Item result 
MOVE •4 ,-(SP) ;alert item ID (continued) 



MOVE.L •g,-(SP) 
_Alert 

;use standard filter procedure 

MOVE (SP)+ ,DB ;pull result from stack 
RTS 

; ----------------Display one record from array ----------------------­
Display OneRecord 

JSR Display'\'/indows ;clears out text edit records 
LE A RecordCounter, A.0' 
MOVE ( A.0) ,DS 
MULU •64,D5 

MOVE.L Name'\'/indowPtr ,-(SP) 
...Set Port 
LEA TapeArray(A5),A.0' 
ADD D5,A.0" 
MOVE.L A.0',-(SP) 
MOVE.L •3.0",-(SP) 
MOVE.L NameTextHandle ,-(SP) 
_TE Insert 

MOVE.L Producer\\"indowPtr ,-(SP) 
...SetPort 
LEA TapeArray(A5) ,A.0" 
ADD D5,A.0' 
ADD.L •oProducer ,A.0" 
MOVE.L A.0',-(SP) 
MOVE.L •w,-(SP) 

;pointer to text 
;•of characters to get 
;edit record which will get characters 
;incorporate text into record 

MOVE.L ProducerTextHandle,-(SP) 
_TE Insert 

MOVE.L Date\\"indowPtr ,-(SP) 
...SetPort 
LEA TapeArray(AS),A.0" 
ADD D::S,AB 
ADD.L •oReleaseDate ,A.0' 
MOVE.L A.0',-(SP) 
MOVE.L •4,-(SP) 
MOVE .L Date TextHandle, -(SP) 
_TE Insert 

MOVE.L Rating'\'/indowPtr ,-(SP) 
...SetPort 
LEA TapeArray(AS) ,A.0" 
ADD D5,A.0' 
ADD.L •oRating,A.0" 
MOVE.L A.0',-(SP) 
MOVE.L •4 ,-(SP) 
MOVE.L RatingTextHandle ,-(SP) 
_TE Insert 

APPENDIX A 437 

(continued) 



438 MACINTOSH ASSEMBLY LANGUAGE: AN INTRODUCTION 

Listing A.1 (continued) 

MOVE.L Number"w'indowPtr ,-(SP) 
...SetPort 
LEA TapeArray(AS) ,A.0' 
ADD DS,A.0' 
ADD .L •o T apeNumber, A.0' 
MOVE.L A.0',-(SP) 
MOVE.L •4,-(SP) 
MOVE .L NumberTextHandle, -(SP) 
_TE Insert 

RTS 

; ------------- Retrieve and display an annotation -----------------------­
Display Annotation 

LEA DataBuffer(AS),A.0' 
MOVE .L A.0', ioP ar amBlock+ioBuffer( A5) 
MOVE .L •2s6, ioP ar amBlock+ioBy teCount( AS) 
MOVE •1,ioParamBlock+ioPosMode(AS) ;read relative to start of file 

LEA 
MOVE 
MULU 
ADD 
LEA 
ADD.L 
MOVE 
MULU 
MOVE.L 
LEA 
...Read 

RecordCounter, A.0' 
(Ag'J,DS 
•64,DS 
•oAnnotNum ,DS 
TapeArray(AS) ,A.0' 
DS,A.0' 
(Ag'J,D.0' 
•2s6,D.0' 
D.0', ioP ar amBlock+ioPosOffset( AS) 
ioParamBlock(A5) ,A.0' 

MOVE.L AnnotaUon"w'indowPtr ,-(SP) 
...SetPort 

LE A DataBuffer( AS) ,A.0' 
MOVE.L A.0',-(SP) 
MOVE.L •256 ,-(SP) 
MOVE.L AnnotationTextHandle ,-(SP) 
_TE Insert 

RTS 

;number of current record 
;offset into tape array 

; A.0' has location of annot. number 
;retrieve annot. number 

;offset into file 

; -----------Display and handle "'Find and Wait"' dialog box--------------­
Display Dia log3 

CLR.L -(SP) ;space for dialog pointer 
MOVE •3,-(SP) ;dialog ID 
PEA Dialog'Vt'indRec(A5) ;storage for dialog record 
MOVE.L •-t ,-(SP) ;put this dialog box in front 
....GetNewDia log 

MOVE.L (SP)+ ,Dialog'Vt'indPtr(A5) ;recover dialog pointer 
(continued) 



Dialog3a 

MOVE.L Dialog\v'indPtr(AS),-(SP) 
...SetPort 

MOVE.L •.0',-(SP) 
PE A \v'hat Item 
....Moda lDia log 

MOVE 
CMP 
BNE 

\v'hatltem,D.0' 
•okButton ,D.0' 
Dialog3a 

;use standard event filter 
;place to put number of item selected 
;let system monitor dialog box 

;OK button pressed? 

MOVE.L Dialog\v'indPtr(AS) ,-(SP) ;put dialog pointer on stack 
_c1oseDialog ;remove dialog 

RTS 

; ------------Display and handle "Find More?" dialog box---------------­
Display Dia log2 

Dialog2a 

Dtalog2b 

CLR .L -(SP) ;space for dialog pointer 
MOVE •2,-(SP) ;for dialog box •2 
PEA Dialog\'/indRec(AS) ;storage for dialog record 
MOVE.L •-1 ,-(SP) ;put dialog box in front 
-6etNewDia log 

MOVE.L (SP)+ ,Dialog\'/indPtr(AS) ;recover pointer 

MOVE.L Dialog\'/indPtr(AS),-(SP) ;put back on stack 
...SetPort 

MOVEl •.0',-(SP) 
PEA \'/hatltem 
....Moda !Dialog 

MOVE \'/haUtem,07 
CMP •okButton,07 
BEQ Dialog2b 

CMP •cance1Button,D7 
BNE Dia 1og2a 

;use standard filter procedure 
;space for item that was pressed 

MOVE .L Dialog\'/indPtr( AS), -(SP) 
_cioseDia log 

RTS ;if cancelled, returns to Select menu control 

; ------------Display and handle "No Find" dialog box-------------------­
DisplayDialog 1 

CLR.L -(SP) 
MOVE •1,-(SP) 

;space for dialog pointer 
;this is dialog box 1 

APPENDIX A 439 

(continued) 



440 MACINTOSH ASSEMBLY LANGUAGE: AN INTRODUCTION 

Listing A.1 (continued} 

PEA Dialog\v'indRec(A5) ;storage for dialog record 
MOVE.L •-1 ,-(SP) ;put dialog box in front 
.JJetNewDia log ;get the dialog box 

MOVE.L (SP)+ ,Dialog\v'indPtr(A5) ;recover pointer 

MOVE.L Dialog\v'indPtr(A5) ,-(SP) ;put back on stack 
...SetPort 

Dialog1 a 
MOVE.L •g,-(SP) 
PE A What Item 
J1oda lDia log 

MOVE Whatltem,D.0' 
CMP •okButton ,DfJ 
BNE Dialog1 a 

;use standard filter procedure 
;space for item that was pressed 

MOVE.L Dialog\v'indPtr(A5) ,-(SP) 
.£1oseDia log 

RTS 

; ----------Pointers and storage for the seven window records--------------

Main 'v/indowPtr DC.L .0' 
Name\v'indowPtr DC.L .0' 
ProducerWindowPtr DC.L fJ 
Date\v'indowPtr DC.L fJ 
RatingWindowPtr DC.L fJ 
NumberWindowPtr DC.L .0' 
Annotation\v'indowPtr DC.L .0' 

MainWindowStor age DS WindowSize 
NameWindowStor age DS WindowSize 
ProducerWindowStorage DS WindowSize 
Date WindowStor age DS WindowSize 
Rating'vtindowStor age DS WindowSize 
NumberWindowStor age DS WindowSize 
Annotation'vtindowStor age DS WindowSize 

Which WindowPtr DC.L .0' ;place for F ind'vtindow result 

; ---------------- Data Structures for T extEdit -------------------

NameViewRect DC 1,1,19,249 
NameDestRect DC 1,1,19,249 
Name T extHandle DC.L fJ 
NamePromptBox DC 12,11i5,32,2fi5.0' 
Name Title DC 'Tape Name : ' 

(continued} 
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ProducerVieW'Rect DC 1,1,19,175 
ProducerDestRect DC · 1,1,19,175 
ProducerT extHandle DC.L /(j 

ProducerPromptBox DC 37'1 .0',57 ,2.0'.0' 
Producer Title DC 'Producer /D;stributor : ' 

DateVieW'Rect DC 1'1'19 ,42 
DateDestRect DC 1'1'19 ,42 
Date T extHandle DC.L /(j 

DatePromptBox DC 62, 1 .0',82,2.0'/8 
Date Title DC 'Date of Release:' 

RatingVieW'Rect DC 1,1,19,28 
RatingDestRect DC 1,1,19,28 
RatingT extHandle DC .L /(j 

RatingPromptBox DC 87, 1B,1.07 ,2B.0' 
Rating Tit le DC 'Rating:' 

NumberVieW'Rect DC 1,1,19,35 
NumberDestRect DC 1,1,19,35 
NumberTextHandle DC.L g 

NumberPromptBox DC 112,1.0',132,2.0'/8 
Number Title DC 'Tape Number:' 

AnnotationVieW'Rect DC 4 ,3 '72 ,46/iJ 
AnnotationDestRect DC 4,3,72,46/8 
Annotation TextHandle DC.L .0' 

ActiveTextHandle DC.L /iJ ;holds text handle of active text W'indo\¥' for TEldle 
Main WindoW'Rect DC .0' ,B ,24 /iJ, 4 9 .0' ;for Er aseRect 
; ---------------- Defintions for trapping ev~mts -----------------

everyEvent DCl $.0S.0.9FFFF 
EventRecord ;W'here GetNextEvent Puts its result 
What DC .0 
Message DC 1 B 
When DC.L .0 
Point DC.L B 
Modify DC .0 

; ---------- These are the handles for the eight menus -------------

AppleHandle DC.L .0 
EditHandle DC.L 16 
OptionsHandle DC.L .0 
EnterHandle DC.L g 
Change Handle DC.L .0 
De leteHandle DC.L g 
Se lectHandle DC.L g 

PrintHandle DC.L g 

(continued) 
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Listing A.1 (continued) 

.'w'hichMenu DC a 
'w'hatltem DC .0' 

Desk AccName DCB.'w' 16,.0' 

Tape Array DS.B 64.0'.0' 

NewRecord DS.B 64 

NewRecordMask DCB.B 64,"" 

TotalRecords DC .0' 

AnnotRecMask DCB.B 256,"" 

LastAnnotNumb DC .0' 

RecordCounter DC a 

StopNumber DS.'w' 

Dia log'w'indRec OS d'w'indlen 
Dia log'w'indPtr DS.L 1 

; --------------- Data structures and storage for file operations ------------
DataBuffer DS.B 256 ;need maximum 256 bytes for annotation 

ioP ar amBlock 
fiP ar amBlock 
vParamBlock 

Returnflag 

DS.B ioQElSize 
DS.B ioFQElSize 
DS.B ioVQElSize 

OS 

; 110 parameter blocks are 5.0' bytes 
;file info parameter blocks are ea bytes 
;volume paramter blocks are 64 bytes 

;source of call to SelectOneTitle 

fiRefNum DC .0' ;place for file reference number 
; -------------- Data structures and constants for printing -------------------------
PrintRecordHandle DC .L .0' 
PrinterStatusRec OS .B iPrStatSize ;printer status record 
Printline DS.B 1 fS2 
PrintlineMask DCB.B 1.0'.0'," " 

PrPortPtr 
F ontlnfoStor age 

PageHead 
TitleHead 
ProducerHead 
DateHead 
RatingHead 
NumberHead 

END 

DS.L 1 
DS.W 4 

DC 
DC 
DC 
DC 
DC 
DC 

'Video Tapes' 
'Title' 
'Producer' 
'Date' 
'Ratg' 
'Numb' 

;place to put font info for printing 
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Listing A.2 Resource File for the Video Tape Index Program 

tape .index :T apesRsrc.REL 

TYPE MENU 

'1 
\14 

,2 
Edit 
Undo/Z 
(­
Cut/X 
Cop!J/C 
Paste IV 
Clear 

,3 
Options 
Enter 
Change 
Delete 
Select 
Print 
Quit/Q 

,4 
Enter 
Add/A 
Quit/Q 

,'5 
Change 
Find Record/F 
Sa\'e Change /S 
Abandon Change I A 
Quit/Q 

,6 
Delete 
Find Record/F 
Delete ID 
Cancel/C 
Quit/Q 

,7 
Select 
Displa!J All 
Display All Titles 
Select One Title 
Select by Producer 

;; Apple menu 

;; Edit menu 

; ; Options menu 

; ; Enter menu (add new tit Jes) 

; ; Change menu (modif!J existing data) 

;; Delete menu (delete a tape master record) 

; ; Se tect menu (search the tape master file) 

(continued) 
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Listing A.2 (continued) 

Select bl,! Date 
Se le ct by Rating 
Select by Tape Number 
Quit/Q 

,8 
Print 
Print All 
Print All Titles 
Quit/Q 

TVPE WIND 
I 1 

Video Tape Index 
4 .0' 1 .0' 3.0'.0' 5.0'.0' 
visible NoGoAway 
.0' 
.0' 

,2 
Tape Name 
5.0' 24.0' 7.0' 49.0' 
visible NoGoAway 
2 
.0' 

,3 
Producer 
75 24.0'95 415 
visible NoGoAway 
2 
.0' 

,4 
Date 
1.0'.0' 24.0' 1 2.0' 283 
visible NoGoAway 
2 
.0' 

,5 
Rating 
125 24.0' 145 269 
visible NoGoAway 
2 
.0' 

; ; Print menu (print a coup le of lists) 

; ; Main window 

; ; Tape name window 

; ; Producer /Distributor window 

; ; Date window 

; ; Rating window 
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,6 
Tape Number 
15.0' 24 .0' 1 7.0' 276 
visible NoGoAway 
2 
.0' 

,7 
Annotation 
2.05 2.0' 28.0' 49.0' 
visible NoGoAway 
fiJ 
.0' 

TYPE DLOG 

'1 
Dialog box for "None Found" condition 
1.0'.0' 3.0'.0 17.0' 49.0' 
Visibile NoGoAway 
2 
flJ 
1 

,2 
Dialog box for "One Found/Find More?" condT 
1flJ.0'3.0'.0' 17.0' 49flJ . 11on 

Visible NoGoAway 
2 
flJ 
2 

,3 
Dia log box for "One Found .. condition 
1 .0'.0' 3.0.0' 17.0" 4 9 .0 
Visible NoGoAway 
2 
.0' 
3 

TYPE ALRT 
,4 

1.0'.0" 3.0.0" 17.0 49.0" 
4 
7765 

,5 
5.0' 14.0' 12.0' 39.0' 
5 
4444 
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; ; Tape number window 

; ; Annotation window 

;; None Found dialog box 

; ; Find More dialog box 

; ; One Found dialog box 

; ; No Selection Criteria a le rt 

; ; Ready Printer a le rt 

(continued) 
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Listing A.2 (continued) 

,6 
5.0' 14.0' 12.0'39.0' 
6 
5555 

TYPE DITL 
I 1 

2 

button 
4.0' 11.0' 60' 17.0' 

OK 

static Text 
1.0'413.0'149 
None Found 

,2 
3 

button 
4.0' 11.0'6.0' 17.0' 
OK 

button 
4.0'2.0'6.0'8.0' 
Cancel 

static Text 
1.0'41 3.0'149 
Find More? 

,3 
1 

button 
40' 11.0" 6.0' 17.0' 
OK 

,4 
2 

button 
4.0' 11.0'6.0' 170' 
OK 

static Text 
1.0'5 3.3185 
Selection criteria? 

; ; File Error alert 

; ; Item list for None Found dialog box 

;; Item list for Find Mort dialog box 

;; Item list for One Found dialog Box 

; ; Item list for No Selection Criteria a le rt 
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,5 
2 

button 
4.0' 18.0'6.0'24.0' 
OK 

static Text 
1.0' 1.0'3.0'24.0' 
Turn on printer. Press "Enter". 

,6 
2 

button 
4.0' 18.0' 6.0' 24.0' 
OK 

static Text 
1.0'1.0'3.0'24.0' 
Unexpected file error! 
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;; Item list for Ready Printer alert 

; ; Item list for File Error A le rt 



A P P E N D I X B 

SUMMAR'f eF ePERATIN6 
SYSTEM AJsJD TOOLBOX 

R8UTINES QISGUSSEQ IN 
THISBeeK 

The names of ToolBox and operating system routines discussed in this book 
are presented below, grouped by function to help when you know what you want 
to do but not what you need to do it with. Each routine is followed by a short 
description of what it does. Once you know the name of the routine you wish to use, 
the quickest way to locate details about it is to look in the index under the name of 
the routine. 

1. INITIALIZING THE 
SYSTEM 

Calls to the initialization routines should be made at the beginning of every 
program in the order in which they are listed below: 

lnitGraf: Initializes QuickDraw. (Chapter 7) 

. lnltFonts: Initializes the Font Manager. (Chapter 9) 

FlushEvents: Flushes events from the event queue. (Chapter 8) 

lnltWlndows: Initializes the window manager. (Chapter 7) 

lnitMenus: Initializes the menu manager. (Chapter 7) 

lnitDialogs: Initializes the Dialog Manager. (Chapter 9) 

TElnlt: Initializes Text Edit. (Chapter 9) 

lnitCursor: Initializes the arrow cursor. 

448 
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1.a Managing the Cursor 

GetCursor: Retrieves the 16x16 pixel image of a cursor from the system resource 
file. (Chapter 11) 

SetCursor: Changes the shape of the cursor. (Chapter 11) 

2. USING A RESOURCE 
FILE 

OpenResFile: Opens a resource file for program use. This routine is needed 
when resource definitions are kept in a file separate from the application's source 
code. (Chapter 7) 

3. CREATING 
WINDOWS 

GetNewWindow: Creates a new window from parameters contained in a 
resource file template. (Chapter 7) 

NewWlndow: Creates a new window from parameters contained in the function 
call. (Chapter 7) 

DrawGrowlcon: Draws a grow icon and the outline of scroll bars in a standard 
document window. (Chapter 7) 

GetNewControl: Defines a control for one particular window, using parameters 
from a resource file. This routine is used to define scroll bars. (Chapter 7) 

4. MANIPULATING 
WINDOWS 

4.a Activating Windows 

SelectWindow: Activates a window, making it the frontmost window on the 
screen. This is the preferred way to activate a window. (Chapter 7) 

SetPort: Makes a window the current grafport. This is an essential routine, since 
the Macintosh can only draw in the current grafport. (Chapter 8) 
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4.b Manipulating Window 
Position in the Plane 

BringToFront: Changes the position of a window in the plane, making it the 
frontmost window on the screen. This routines does not affect whether or not a 
window is visible and does not make it active. (Chapter 7) 

SendBehlnd: Changes a window's position in the plane, sending it either behind 
all other windows on the screen or some other specific window on the screen. This 
routine does not affect whether or not a window is visible. (Chapter 7) 

4.c Manipulating Window 
Appearance 

SetWTitle: Changes the title of a window. (Chapter 7) 

ShowWindow: Makes a previously invisible window visible. If the window is 
already visible, the routine has no effect. (Chapter 7) 

HideWindow: Makes a previously visible window invisible. If the window is 
already invisible, the routine has no effect. (Chapter 7) 

4.d Manipulating Window 
Regions 

lnvalRect: Incorporates a part of a window into the update region, indicating that 
something has disturbed the appearance of that part of the window and that it must 
be redrawn. (Chapter 8) 

4.e Manipulating Controls 

ShowControl: Makes a control visible. (Chapter 8) 

HldeControl: Makes a control invisible. (Chapter 8) 

5. CLOSING WINDOWS 

CloseWlndow: Removes the window from the screen and deletes it from the 
application's window list. Should be used when storage for the window record was 
allocated by the application. (Chapter 7) 
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DlsposWlndow: Removes the window from the screen and deletes it from the 
application's window list. Should be used when storage for the window record was 
placed on the application heap. (Chapter 7) 

6. CREATING MENUS 

GetRMenu: Defines a menu, using parameters from a resource file. (Chapter 7) 

· AddResMenu: Adds resources of a given type to a menu. This routine is used 
primarily to add the desk accessories to an "Applem menu. (Chapter 7) 

7. MANIPULATING 
MENUS 

7 .a Managing the Menu Bar 

lnsedMenu: Inserts a menu into the menu list, but does not re-draw the menu bar. 
(Chapter 7) 

DeleteMenu: Removes a menu from the menu list, but does not re-draw the menu 
bar. (Chapter 7) 

DrawMenuBar: Draws the menu bar, displaying the titles of all menus currently in 
the menu list. (Chapter 7) 

7 .b Manipulating Menu 
Appearance 

Dlsableltem: Disables either one menu item or an entire menu. Disabled items 
appear immediately, but the menu bar mustrbe re-drawn before a disabled menu 
will appear with its title dimmed. (Chapter 7) 

Enableltem: Enables either one menu item or an entire menu. Enabled items 
appear immediately, but the menu bar must be re-drawn before a newly enabled 
menu will appear with its title in boldface. (Chapter 7) 

HiLiteMenu: Removes highlighting from a menu title. (Chapter 8) 
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8. IDENTIFYING 
EVENTS 

GetNextEvent: Retrieves an event from the event queue. (Chapter 8) 

8.a Mouse Down Events 

FindWindow: Returns a code indicating the general location of where a mouse 
down event occurred. If the mouse down event was in a window, it also returns a 
pointer to that window. (Chapter 8) 

MenuSelect: Returns the menu ID and the item number of a menu selection made 
with the mouse. (Chapter 8) 

Getltem: Returns the text of a selected menu item. (Chapter 8) 

FrontWindow: Returns a pointer to the frontmost window on the screen. (Chapter 8) 

FindControl: Identifies which control, if any, was the site of a mouse down event. 
This routine also returns the part of the control that posted the event. (Chapter 8) 

8.b Key Down Events 

MenuKey: Returns the menu ID and menu item selection by the keyboard 
equivalent of a menu item. (Chapter 8) 

8.c Update Events 

EraseRect: Erases the contents of a rectangle. Can be used to clear the contents 
of a window before re-drawing them during the update process. (Chapter 8) 

BeginUpdate: Called at the beginning of any code that updates a window. 
(Chapter 8) 

EndUpdate: Called at the end of any code that updates a window. (Chapter 8) 
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9. HANDLING EVENTS 

9.a The Desk Accessories 

SystemTask: Updates the desk accessories. This routine must be called repeat­
edly and is therefore generally part of a main event loop. (Chapter 8) 

OpenDeskAcc: Opens a desk accessory and turns its execution over to the 
system. (Chapter 8) 

SysEdit: Handles editing requests in system windows, and in particular, the desk 
accessories. It should be called whenever an application detects an edit request. If 
the system cannot process the edit (i.e., the request wasn't tor a system window), 
the function will return a result of false. In that case, the application can process the 
edit. (Chapter 8) 

SystemClick: Handles any type of mouse down event in a system window (i.e., a 
desk accessory). (Chapter 8) 

9.b Controls 

TrackControl: Used to process mouse down events in scroll bars. If the mouse 
down event has occured in the thumb of a scroll bar, this routine will continue to 
drag that thumb as long as the mouse button is held down. If the mouse button was 
pressed in the up or down arrow, the routine will highlight the arrow until the mouse 
button is released. Returns a code for the part of the control posting the event. 
(Chapters) 

9.c GoAway Boxes 

TrackGoAway: Highlights the GoAway box as long as the mouse button is 
depressed in the box. Should be called whenever a mouse down event is detected 
in a GoAway box. (Chapter 8) 
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9.d Drag Regions 

DragWlndow: Drags an outline of a window around the screen until the mouse 
button is released. The window will be redrawn in its new location. Should be called 
whenever an application detects a mouse down event in a drag region. (Chapter 8) 

9.e Grow Regions 

GrowWlndow: Drags an outline of the window about the screen as long as the 
mouse button is held down in the grow icon. Returns the coordinates of the new 
bottom right of the window. (Chapter 8) 

SlzeWlndow: Re-draws a window with a new size, using the bottom right coordi­
nates returned by GrowWlndow. This routine only re-draws the outline of a 
window; it does not take care of controls or other window contents. (Chapter 8). 

MoveControl: Moves a control to a new location in its window. (Chapter 8) 

SlzeControl: Changes the size of a control. (Chapter 8) 

10. HANDLING TEXT 

10.a Establishing a Text 
Edit Record 

TENew: Creates a new text edit record. This routine attaches the text edit record to 
whatever window is the current grafport. (Chapter 9) 

10.b Managing Text Edit 
Windows 

TEldle: Makes the straight-line cursor blink in the active text edit window. Must be 
called repeatedly for the cursor to blink regularly and should therefore be part of an 
event loop. (Chapter 9) 

TEActlvate: Activates a text edit window, making the straight-line cursor appear. 
(Chapter9) 
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TEDeActivate: Deactivates a text edit window, removing the straight-line cursor. 
(Chapter 9). 

TEUpdate: Re-draws the text specified by a boundary rectangle, generally the 
text edit window's view rectangle. (Chapter 9) 

10.c Setting the Selection 
Range 

TECllck: Positions the straight-line cursor in a text edit window based on the 
location of a mouse down event. The routine also takes care of extended selections 
made by dragging the mouse across text or by shift-clicking. (Chapter 9) 

TESetSelect: Establishes the selection range in a text edit record based on 
starting and ending character positions passed to the routine as parameters. 
(Chapter9) 

10.d Character Display 

TEKey: Inserts one character into a text edit record at the current insertion point 
and displays it on the screen. The character to be inserted generally comes from 
the keyboard. Therefore, this routine is called in response to a key down event that 
was not a keyboard equivalent for a menu selection. (Chapter 9) 

TElnsert: Inserts one or more characters into a text edit record at the current 
insertion point and displays the new text on the screen. This routine is used, for 
example, to display text that has been read in from a disk file. (Chapter 9) 

TESetJust: Sets the justification of the text in the current text edit record. The text 
edit window should be updated after changing the justification to re-draw the text. 
(Chapter9) 

10.e Editing 

TECut: Deletes the text in the current selection range and copies it to the Clip­
board. (Chapter 9) 
TEDelete: Deletes the text in the current selection range. The text is not copied to 
the Clipboard. (Chapter 9) 

TECopy: Copies the contents of the current selection range onto the Clipboard 
without deleting it from the text edit record. (Chapter 9) 
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TEPaste: Inserts the current contents of the Clipboard into a text edit record at the 
current selection point. (Chapter 9) 

10. f Scrolling 

TEScroll: Scrolls the text in a text edit window. (Chapter 9) 

11. DIALOG BOXES 

GetNewDialog: Creates a dialog box and displays it on the screen, using a 
template and an item list from a resource file. (Chapter 9) 

CloseDialog: Removes a dialog box from the screen and deletes its data struc­
tures from memory. (Chapter 9) 

ModalDlalog: Monitors and handles events in modal dialog boxes. (Chapter 9) 

12. ALERTS 

Alert: Creates an alert from a template and item list in a resource file, monitors and 
handles events in the alert, and removes the alert from the screen when the user 
clicks on a push button. (Chapter 9) 

13. PRINTING 

NewHandle: Returns a handle to a block of memory in the application heap. This 
routine is used to allocate space for a print record. (Chapter 10) 

DisposHandle: Releases the block of memory referenced by a handle. This 
routine is used to delete a printer record. (Chapter 10) 

PrOpen: Opens the printer resource file. This call must be issued once, before any 
other Printing Manager calls. (Chapter 10) 
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PrClose: Closes the printer resource file. This call is issued once, at the end of all 
printing activity. (Chapter 10) 

PrlntDefault: Fills a printer record with default information stored in the printer 
resource file. (Chapter 10) 

PrStlDialog: Displays the standard Style dialog box, allows the user to make 
selections within the dialog box, and fills the printer record with that information. 
Data from the dialog box is also stored in the printer resource file. (Chapter 10) 

PrJobDialog:. Displays the standard Job dialog box, allows the user to make 
selections within the dialog box, and fills the printer record with that information. 
Data from the dialog box is also stored in the printer resource file. (Chapter 10) 

PrOpenDoc: Opens a printing port and makes it the current grafport. This routine 
is called once before beginning to print a document. (Chapter 10) 

PrCloseDoc: Closes a printing port. If draft printing, it issues a form feed to the 
printer. If spool printing, it closes the spool file. This routine is called once at the end 
of printing a single document. (Chapter 10) 

PrOpenPage: Opens a single page for printing. This routine is called before 
printing one page. (Chapter 10) 

PrClosePage: Closes a single page. If draft printing, the routine issues a form feed 
to the printer. If printing with single sheets, it prompts the user to insert anoth~r 
sheet of paper. (Chapter 10) 

PrPicFile: Images and prints a spool file. (Chapter 10) 

14. MANAGING 
COORDINATES 

GlobalTolocal: Translates a set of global screen coordinates into coordinates in 
the local coordinate system of the current grafport. (Chapter 8) 

LocalToGlobal: Translates a set of coordinates expressed in the local coordinate 
system of the current grafport into global screen coordinates. (Chapter 9) 

15. DRAWING 

MoveTo: Moves the pen in the current grafport. If the application is printing, this 
routine affects the print head. (Chapter 10) 
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DrawChar: Draws a single character on the screen at the current pen position. 
(Chapter6) 

Drawstring: Draws a string of characters, beginning at the current pen position 
and moving to the right. This routine does no text formatting. (Chapter 10) 

DrawText: Draws a block of text that is stored in main memory, beginning at the 
current pen position and moving to the right. This routine does no text formatting. 
(Chapter 10) 

TextBox: Draws a line of static text in a window. Though the text can be justified in 
its boundary rectangle, it is not stored in a text edit record and therefore cannot be 
edited. (Chapter 9) 

16. MOVl~G TEXT 

BlockMove: Moves a block of text stored in main memory to another main 
memory location. (Chapter 6) 

17. STRING 
COMPARISON 

IUMagString: Compares two strings of ASCII characters and returns a 0 if the two 
strings are equal, a -1 if the first string is less than the second and a + 1 if the first 
string is greater than the second. (Chapter 6) 

18. FONT 
CHARACTl;RISTICS 

TextFont: Sets the text font. (Chapter 9) 

TextFace: Sets the text style (e.g., boldface, underlined, etc.). (Chapter 9) 

TextSlze: Sets the size of the current text font. (Chapter 9) 

Getfontlnfo: Returns information about the current font in the current grafport. 
(Chapter 10) 
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19. FILE PROCESSING 

Create: Creates a new disk file. This routine does not open a file. (Chapter 11) 

GetFllelnfo: Retrieves information stored by the Finder about a specific file. This 
routine is always called immediately after creating a fiie. (Chapter 11) 

SetFllelnfo: Sets information about a file for the Finder. The routine is generally 
called during the file creation sequence, immediately after Getfllelnfo. (Chapter 
11) 

Write: Writes data from a data buffer in RAM onto a disk file. (Chapter 11) 

Read: Reads data from a disk file into a data buffer in RAM. (Chapter 11) 

Close: Closes a file. (Chapter 11) 

SFGetFlle: Displays the standard "get file" dialog box and allows the user to 
choose between the files listed. The user can also change disks and drives. The 
entire process is handled by this routine until the user selects "OK" or "Cancel". 
(Chapter 11) 

SFPutFile: Displays the standard "save as" dialog box and allows the user to enter 
a file name. The user can also change disks and drives. The entire process is 
handled by this routine until the user selected "OK" or Cancel." (Chapter 11) 

Flushflle: Forces the contents of the access path buffer to be written to disk. 
(Chapter 11) 

20. ARITHMETIC 
(All routines can be found in Chapter 12) 

20.a Integer Binary/Decimal 
Conversions 

NumToString: Converts an integer or longinteger into a string of ASCII charac­
ters. 

StringToNum: Converts a string of ASCII characters in an integer or longinteger. 

20.b Floating Point 
The names of the FP68K and ELEMS68K routines are presented below as the 

macros defined for them in SANEMacs.Txt. 
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20.b.1 Addition (A:= A + B) 

FADDX: Add an extended source operand to an extended destination operand. 

FADDD: Add a double precision source operand to an extended destination 
operand. 

FADDS: Add a single precision source operand to an extended destination 
operand. 

FADDC: Add a 64-bit (computational) integer source operand to an extended 
destination operand. 

FADDI: Add an integer source operand to an extended destination operand. 

FADDL: Add a longinteger source operand to an extended destination operand. 

20.b.2 Subtraction (A : = A - B) 

FSUBX: Subtract an extended source operand from an extended destination 
operand. 

FSUBD: Subtract a double precision source operand from an extended destina­
tion operand. 

FSUBS: Subtract a single precision source operand from an extended destination 
operand. 

FSUBC: Subtract a 64-bit integer source operand from an extended destination 
operand. 

FSUBI: Subtract an integer source operand from an extended destination oper­
and. 

FSUBL: Subtract a longinteger source operand from an extended destination 
operand. 

20.b.3 Multiplication (A : = A * B) 

FMULX: Multiply an extended source operand by an extended destination oper­
and. 

FMULD: Multiply a double precision source operand by an extended destination 
operand. 

FMULS: Multiply a single precision source operand by an extended destination 
operand. 

FMULC: Multiply a 64-bit integer source operand by an extended destination 
operand. 

FMULI: Multiply an integer source operand by an extended destination operand. 
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FMULL: Multiply a longinteger source operand by an extended destination oper­
and. 

20.b.4 Division (A:= A I B) 

FDIVX: Divide an extended destination operand by an extended source operand. 

FDIVD: Divide an extended destination operand by a double precision source 
operand. 

FDIVS: Divide an extended destination operand by a single precision source 
operand. 

FDIVC: Divide an extended destination operand by a 64-bit integer source oper­
and. 

FDIVI: Divide an extended destination operand by an integer source operand. 

FDIVL: Divide an extended destination operand by a longinteger source operand. 

20.b.5 Remainder (A : = A mod B) 

FREMX: Find the remainder of the division of an extended destination operand by 
an extended source operand. 

FREMD: Find the remainder of the division of an extended destination operand by 
a double precision source operand. 

FREMS: Find the remainder of the division of an extended destination operand by 
a single precision source operand. 

FREMC: Find the remander of the division of an extended destination operand by 
a 64-bit integer source operand. 

FREMI: Find the remainder of the division of an extended destination operand by 
an integer source operand. 

FREML: Find the remainder of the division of an extended destination operand by 
a longinteger source operand. 

20.b.6 Rounding 

FRINTX: Round an extended operand to an integer. 

FTINTX: Truncate an extended operand to an integer. 

20.b. 7 Arithmetic functions 

FSQRTX: Find the square root of an extended operand. (A : = sqrt(A)) 
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FLOGBX: Find the base 10 logarithm of an extended operand. (A : = log10A) 

FSCALBX: Multiply an extended destination operand by 2 raised to an integer 
power. (A : = A * 20) 

FCPYSGNX: Replace an extended operand with the sign of the operand. (A: = 
sign of A) 

FNEGX: Negate an extended operand (A : = - A) 

FABSX: Take the absolute value of an extended operand. (A:= IAI> 

20.b.8 Internal type conversion and arithmetic 
assignment (A : = B) 

FX2X: Move an extended source operand to an extended destination operand. 

FD2X: Move a double precision source operand to an extended destination 
operand. 

FS2X: Move a single precision source operand to an extended destination oper­
and. 

Fl2X: Move an integer source operand to an extended destination operand. 

FL2X: Move a longinteger source operand to an extended destination operand. 

FC2X: Move a 64-bit integer source operand to an extended destination operand. 

FX2D: Move an extended source operand to a double precision destination 
operand. 

FX2S: Move an extended source operand to a single precision destination oper­
and. 

FX21: Move an extended source operand to an integer destination operand. 

FX2L: Move an extended source operand to a longinteger destination operand. 

FX2C: Move an extended source operand to a 64-bit integer destination operand. 

20.b.9 Binary to decimal conversions (A : = B) 

FX2DEC: Convert an extended operand to the canonical decimal format. 

FD2DEC: Convert a double precision operand to the canonical decimal format. 

FS2DEC: Convert a single precision operand to the canonical decimal format. 

FC2DEC: Convert a 64-bit integer operand to the canonical decimal format. 

Fl2DEC: Convert an integer operand to the canonical decimal format. 

FL2DEC: Convert a longinteger operand to the canonical decimal format. 
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20.b.10 Decimal to binary conversions (A : = B) 

FDEC2X: Convert from the canonical decimal format to an extended operand. 

FDEC2D: Convert from the canonical decimal format to a double precision 
operand. 

FDEC2S: Convert from the canonical decimal format to a single precision oper­
and. 

FDEC2C: Convert from the canonical decimal format to a 64-bit integer operand. 

FDEC21: Convert from the canonical decimal format to an integer operand. 

FDEC2L: Convert from the canonical decimal format to a longinteger operand. 

20.b.11 Comparisons (use in place of CMP) 

FCMPX and FCPXX: Compare two extended operands and set the condition 
codes. 

FCMPD and FCPXD: Compare an extended operand with a double precision 
operand and set the condition codes. 

FCMPS and FCPXS: Compare an extended operand with a single precision 
operand and set the condition codes. 

FCMPC and FCPXC: Compare an extended operand with a 64-bit integer oper­
and and set the condition codes. 

FCMPI and FCPXI: Compare an extended operand with an integer operand and 
set the condition codes. 

FCMPL and FCPXL: Compare an extended operand with a longinteger operand 
and set the condition codes. 

20.b.12 Branch on condition codes (use in place of 
B~c instructions) 

FBEQ and FBEQS: Branch if equal. 

FBL T and FBL TS: Branch if less than. 

FBLE and FBLES: Branch if less than or equal. 

FBGT and FBGTS: Branch if greater than. 

FBGE 'and FBGES: Branch if greater than or equal. 

FBNE and FBNES: Branch if not equal. 
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20.b.13 Elementary functions 

FLNX: Find the natural logarithm of an extended operand. (A : = lnA) 

FLOG2X: Find the base 2 logarithm of an extended operand. (A : = log2A) 

FLN1X: Find the natural logarithm of an extended operand plus 1. (A : = In (1 + A)) 

FLOG21X: Find the base 2 logarithm of an extended operand plus 1. (A : = log2 (1 
+A)) 

FEXPX: Raise e to an extended operand power. (A : = eA) 

FEXP2X: Raise 2 to an extended operand power. (A : = 2A) 

FEXP1X: Raise e to an extended operand power and subtract 1. (A : = eA - 1) 

FEXP21X: Raise 2 to an extended operand power and subtract 1. (A : = 2A - 1) 

FXPWRI: Raise an extended operand to an integer operand power. (A : = AB) 

FXPWRY: Raise an extended operand to an extended operand power. (A:= AB) 

FCOMPOUND: Use extended operands to compute compound interest. (A : = (1 
+ Rate) #Periods) 

FANNUITY: Use extended operands to compute an annuity. (A : = (1 - (1 + 
Rate)-#Periods)/ Rate) 

FSINX: Find the sine of an extended operand. (A : = sin(A)) 

FCOSX: Find the cosine of an extended operand. (A : = cosine(A)) 

FT ANX: Find the tangent of an extended operand. (A : = tan(A)) 

FATANX: Find the arctangent of an extended operand. (A:= atan(A)) 

FRANDX: Find the next random number, using an extended operand as a seed. 
(A : = rand(A)) 
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C3LOSSAR¥ 

Absolute Address: A main memory address specified by its numeric address. 
For example, $001A is an absolute address. While an application can only 
work from absolute addresses, programmers can use symbolic addresses in 
their source code, leaving the translation to absolute addresses to the 
assembler and linker. 

Access path: A data structure describing how the Macintosh should find a disk 
file. An access path is created every time a file is opened. The Macintosh will 
support 12 access paths at any one time, though only one access path per file 
can be open for writing. 

Access path buffer: A RAM buffer that is used as temporary storage by the 
access path. 

Active window: The front-most window on the screen. An application can only 
work in an active window. Active windows are highlighted in some way. 

Address: The location of a byte in a computer's main memory. The bytes in a 
computer's main memory are numbered sequentially beginning with 0. Each 
byte therefore has a unique number known as its address. 

Address register: A general purpose register within the Macintosh's micro­
processor. The Macintosh has eight address registers, though some are 
used by the system for special purposes. AS holds the start of the applica­
tions globals area; A7 is used as the stack pointer. 

Addressing mode: A method for specifying the main memory address of a piece 
of data. The Macintosh has 13 addressing modes. 

465 
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Alert: A Macintosh window that is displayed to warn the user that continuation of a 
particular action could cause damage or that some error has already 
occurred. Alerts contain text, icons, and buttons to either continue or cancel 
the action. 

Applications globals area: A portion of RAM used tor an application's data 
storage. The size of the appiication globals area is not fixed. Rather, it is set 
during the linking process so that only the exact amount of space the 
program requires will be allocated at run-time. Assembly language program­
mers should allocate space tor all read/write data in the applications globals 
area. 

Application heap: The portion of RAM available to an application program and its 
constants. Though it is possible to place read/write data storage in the 
application heap, it is better to avoid doing so whenever possible. (Interac­
tions with the Printing Manager may cause exceptions to this rule.) 

ASCII: The American Standard Code tor Information Interchange. ASCII is a 
binary coding scheme that is used to represent characters within a com­
puter. Standard ASCII requires 7 bits to represent the full range of alpha­
numeric characters. The Macintosh generates extra characters by using 8 
bits. 

Assembler: A program that translates a programmer's assembly language 
source code into machine language. 

Assembler directive: An instruction in an assembly language source program 
that gives directions to the assembler. Assembler directives control the 
assembly process; they do not become a part of the object code. 

Assembly language: A programming language that uses mnemonic codes to 
substitute tor the machine language version of a computer's instruction set. 

Asynchronous file operations: File operations that permit the application to 
continue with other activities while the tile operation is in progress. 

Band: A strip from a printed page. Since it takes a great deal of memory to image 
and print a spooled print tile, each page is broken up into bands which can 
then be printed separately. Bands may run horizontally or vertically across 
the page, depending on the orientation of the printed page. 

Binary:The base 2 numbering system used to represent quantities, instructions, 
and characters in a computer. 

Bit: A contraction of "binary digit." A bit represents one binary place in a code or 
quantity. It can take only two values - 0or1. 
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Boot (a computer): To start the computer, either by turning on the power or 
pressing the Reset switch. It is also possible to reboot the Macintosh by 
issuing a RB (reboot) command to a debugger. 

Boundary rectangle: A set of four coordinates that describe the top left and 
bottom right corners of a rectangle. The coordinates may be expressed in 
terms of the screen's global coordinate system or in terms of the local 
coordinate system of a specific window, depending on the situation. For 
example, window definitions require global coordinates, but control defini­
tions require the local coordinates of the window in which the controls will 
appear. 

Buffer: A temporary holding area for data. Buffers are generally used to reconcile 
the speed differences between slow 1/0 devices and the much faster CPU. 
For input, for example, a disk drive fills a main memory buffer at its own 
speed. The CPU can be doing other things while the disk is working. When 
the buffer is full, the CPU empties it at electronic speeds. 

Bus: An electronic pathway that connects the parts of a computer. Buses carry 
data, addresses, and control signals between the CPU, main memory, and 
peripheral devices such as disk drives and printers. 

Byte: Eight bits viewed as a whole. 

Canonical decimal format: An intermediate numeric format used by the Macin­
tosh. It is produced by scanning an ASCII string of characters. Numbers 
expressed in the canonical decimal format can then be converted into a 
variety of binary numbers which can be used in mathematical operations. 

Clear: 1) Give a bit or a group of bits a value of 0-2) a text editing operation that 
deletes the contents of the current selection range from the document 
without affecting the clipboard. 

Clipboard: A temporary storage area used by text editing routines to hold text 
from cut operations. Cut takes the contents of the current selection range and 
places it on the clipboard, deleting it from the document and erasing the 
previous contents of the clipboard. Copy also places the current selection 
range on the clipboard, but does not delete it from the document. Paste takes 
the contents of the clipboard and inserts it into the document at the current 
insertion point; the contents of the clipboard are not disturbed. 

Compiled language: A programming language (usually a high-level language) 
that is translated to object code prior to run-time. Compiler output is a 
machine language file which generally must be linked to run-time libraries 
before execution. 
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Condition codes: see Status register. 

Conditional branch: An assembly language instruction that checks one or more 
flags in the status register and executes a branch ifthe condition specified by 
the particular instruction is true. If the condition is false, program execution 
continues with the next sequential instruction. 68000 conditional branch 
instructions have the general form Bee, where the cc is replaced with two 
letters that represent the condition to be tested. 

Control: A graphic device that helps to regulate program function. Controls 
include scroll bars, push buttons, radio button, and check boxes. 

Copy: A text editing operation that takes the contents of the current selection 
range and writes it to the clipboard. The document itself is unaffected. 

CPU (central processing unit): The brain of a computer. The CPU is the site of 
instruction decoding and execution. When the CPU is placed on a single 
silicon chip, it is referred to as a microprocessor. 

Creator: The type of application that created a file. A file's creator is a four­
character string stored with the file itself. Unless a file type is explicitly set, an 
application created by the MDS will have a file type of APPL. The creator for 
all files created by such an an application will therefore be APPL. 

Cursor: In general, some character on a computer screen (e.g., a blinking line, 
underbar, or box) that indicates where the next input will appear. On the 
Macintosh, the cursor is attached to the mouse. Moving the mouse moves 
the cursor. Macintosh cursors take a variety of shapes, including an arrow, 
an I-beam, and a wrist watch. 

Cut: A text editing operation that takes the contents of the current selection range 
and copies itto the clipboard, atthe same time deleting it from the document. 

Data fork: The part of a Macintosh file that contains data. 

Data register: A general purpose register within the Macintosh's microprocessor. 
The Macintosh has eight data registers. 

Debugger: A program designed to aid a programmer in identifying logic errors 
within an assembly language program. A debugger permits step-by-step 
program execution, displays the contents of the CPU's registers, disassem­
bles instructions, etc. 

Decrement: To decrease by some fixed quantity. If the quantity is not specified, it 
is assumed to be 1. 
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Dialog box: A Macintosh window used to collect information from the user or to 
freeze program action until the user is ready to continue. 

Direct access: A method of file processing. Files created for direct access have 
fixed field lengths, allowing an application to go directly to any record at any 
time, regardless of the location of the record most recently read or written. 
Records can be processed in random order. 

Direct cursor addressing: Having the capability of moving the cursor anywhere 
on the screen or printed page at any time, regardless of the cursor's previous 
position. 

Drag region: The title bar of a window except the GoAway box. It is used to move 
a window around the Macintosh screen. 

Edittext: Textthat can be edited using any of the Macintosh's editing routines: cut, 
copy, paste, or clear. 

Effective address: The main memory location of an operand for an assembly 
language instruction. Effective addresses are specified by using one of the 
Macintosh's 13 addressing modes. 

Equates file: A text file that contains a set of EQU statements. Each EQU 
associates a symbolic address with a constant that is useful in Macintosh 
programming. 

Event: A system activity that the Macintosh can recognize. Events include press­
ing and releasing the mouse button, pressing and releasing keys, inserting 
disks, etc. 

Event mask: A word whose bits can be selectively set to control which types of 
events are retrieved from the event queue. 

Event queue: An ordered list of events as they occur. The event queue is 
maintained by the operating system in first in, first out order. In other words, 
the first event posted to the event queue will be the first event processed. 

Excess notation: A method of storing floating point exponents. An excess value 
is selected so that when added to the smallest possible exponent, it will raise 
that exponent value to 0. All exponents are then stored with the excess value 
added to them. All exponents can therefore be kept as positive integers 
without having to resort to 2's complement representation. 

Exponent: The power to which some base number is raised. For example, in the 
expression 10497, 10 is the base number and 497 is the exponent. 
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Fixed point number: A number that includes a decimal point (or binary point if the 
number is in base 2) that does not move. For example, 3.44 is a fixed point 
number. 

Floating point number: A number expressed as a mantissa multiplied by a base 
raised to some power. For example, 3.333 * 1099 is a floating point number. 
Because the exponent can change, the decimal point (or binary point, if the 
base is 2) is said to "float." 

Fork: Part of a Macintosh file. Macintosh file's have two forks - a data fork for 
storing data and a resource fork for storing resources and program code. 

GoAway box: A box that appears at the left of a title bar. Clicking the arrow cursor 
in the GoAway box will close the window. 

Grafport: A contraction of "graphics port." A graphics port is a rectangle in which 
the Macintosh can draw. Grafports form the basis for Macintosh windows. 

Hexadecimal: The base 16 numbering system. Since four binary digits can be 
represented by a single hexadecimal digit, hexadecimal is often used as a 
shorthand for binary. 

High-level language: A programming language that looks very much like Eng­
lish. BASIC, Pascal, FORTRAN, PU1, and COBOL are all high-level lan­
guages. 

Highlighting: Changing the standard coloration of something on the Macintosh 
screen to draw attention to it in some way. For example, text editing selection 
ranges are highlighted by displaying them as white characters on a black 
background. 

High-order: The upper-half of a group of bits. For example, in a word where the 
bits are numbered Othrough 15, bits ?through 15 arethe high-order byte. In a 
longword where the bits are numbered 0 through 31, bits 16 through 31 are 
the high-order word. 

Hung: A state in which the computer appears to sit still and do nothing. Many 
things can cause a computer to hang, but most often it is some sort of infinite 
loop. 

1/0 Buffer: see Buffer 

Icon: A small picture that the Macintosh uses to represent an object or program 
function. 
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Increment: To increase by some fixed quantity. If the quantity is not specified, it is 
assumed to be 1. 

Insertion point: The place in a document where new characters and/or graphic 
images are inserted. 

Instruction: A single command that a computer can understand and execute. 

Instruction set: All the commands that a computer can understand and execute. 
Each type of microprocessor has its own unique instruction set. 

Interpreted language: A programming language (usually a high-level language) 
that is translated to machine language while the program is being run. No 
permanent object code is ever generated. Statements that are executed 
repeatedly are translated each time they are executed. 

Interrupt: A signal generated by a peripheral device such as a disk drive and sent 
to the CPU. The interrupt tells the CPU that the device is in need of attention. 
The CPU will stop whatever it is doing to take care of the device. 

Keyboard equivalents: The pairing of the cloverleaf key with any other printing 
key on the keyboard as a substitute for using the mouse to make a selection 
from a pull-down menu. 

Launch: To run a Macintosh application. 

Least significant digit: In an integer, the digit in the one's place. When a number 
contains a factional portion, the least significant digit is the right-most non­
zero digit. 

Linker: A program that pulls together the various parts of an application to create 
an executable application. The Linker also completes the process of setting 
the size of the applications globals area. 

Longword: On the Macintosh, a group of 32 bits. 

Low-order: The lower-half of a group of bits. For example, in a word where the bits 
are numbered O through 15, bits O through 7 are the low-order byte. In a 
longword where the bits are numbered 0 through 31, bits 0through15 are the 
low-order word. 

Machine language: A computer can only understand instructions that are written 
in machine language. Machine language consists of a sequence of binary 
codes. Since it is so very difficult for humans to write programs that are 
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comprised of nothing but a series of O's and 1's, most programs are written in 
either assembly language or a high-level language. The programs must then 
be translated into machine language before they can be executed by a 
computer. 

Macro: A short block of code defined within a program and given a name. The 
name of the macro is then used in the source program instead of the macro 
code. During assembly, the macro code is inserted everywhere the name of 
the macro appears. 

Mantissa: The significant digits of a floating point number. The first digit of a 
mantissa will always be non-zero. For example, in the floating point number 
3.9746123 * 101s, 3.9746123 constitutes the mantissa. The number, there­
fore, has eight significant digits. 

Mark: A pointer in a Macintosh file that indicates the position of the next byte to be 
read from or written to. 

Menu: A list of options from which a user can select. Macintosh menus descend, 
or "pull-down", from the menu bar. 

Menu bar: The top line on the Macintosh screen. It contains the names of all 
menus currently available to the user. The left-most menu is the Apple menu 
which supports the standard desk accessories. Directly to its right will be 
found the File and Edit menus. 

Menu list: A list maintained by the Macintosh that contains all menus that are 
displayed in the menu bar. Menus are displayed in their order in the list. An 
application can control which menus appear in the menu bar by inserting 
and deleting menus from the menu list. 

Microcomputer: Commonly, a computer small enough to fit on a desk top. A 
microcomputer must have a microprocessor, RAM, enough ROM to boot the 
machine, buses for data and address transfer, a clock, and some provision 
for 1/0. 

Microprocessor: A CPU (central processing unit) contained on a single chip. The 
microprocessor is the place where instructions are decoded and executed. It 
is often called the "brain" of the computer. 

Mnemonic: A group of two to five letters that stand for a machine language 
instruction. The collection of letters has some relationship to the name of the 
instruction. For example, JSR stands for Jump to Subroutine. 

Modal dialog box: A dialog box that restricts the user to working within the box 
while the box is present on the screen, such as the dialog boxes that appear 
when a user selects Print from a File menu. 
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Modeless dialog box: A dialog box that permits the user to work outside the 
dialog box while the box is present on the screen. An example is the dialog 
box that appears when a user selects Find from a Search menu. 

Most significant digit: The left-most non-zero digit in a number. 

Object code: The machine language version of an assembly or high-level lan­
guage program. 

Octal: The base 8 numbering system. Since three binary digits can be repre­
sented by one octal digit, octal can be used as a shorthand for binary. It is 
less commonly used than hexadecimal. 

Op code: A binary code that represents an assembly language instruction. 

Operand: A piece of data required by an assembly language instruction. 

Operating system: A program that controls the operation of the computer. 
Generally, operating systems for single-user microcomputers provide the 
means to boot the computer, execute programs, and manage files (delete, 
re-name, etc.). 

Parameter: A piece of data used as input to or output from a Pascal subprogram. 

Parse: To break a sentence down into its constituent parts. In computers, parsing 
generally refers to analyzing a program statement to determine its elements. 
It also refers to scanning and breaking down a string of ASCII characters so 
they can be transformed into some other format (i.e., the canonical decimal 
format). 

Path reference number: A quantity that identifies an access path to a file. 

Paste: A text editing operating that takes the contents of the clipboard and inserts 
it into a document at the current selection point. The contents of the clipboard 
are unaffected. 

Patch: To modify existing program code by changing a small portion of it. 
Patching usually refers to making modifications to the binary (machine 
language) version of a program. 

Pixel: Short for "picture element." A pixel is one dot on the Macintosh's screen. 

Program counter: A 32-bit register in the Macintosh's microprocessor. The 
program counter always holds the main memory address of the next pro­
gram instruction to be executed. 

Prompt: A piece of static text that tells the user what data should be entered. 
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RAM (random access memory): A computer's main memory. An application 
can both read from and write to RAM. RAM is volatile - when electrical 
power is removed its contents are lost. 

Region: An area within a grafport that can be bounded by a rectangle but is not 
necessarily rectangular in shape. 

Register: A special storage location within a microprocessor. The Macintosh's 
general purpose registers are 32 bits wide; each can hold a longword. 

Relocatable code: A block of object code that is independent of any fixed main 
memory location. Relocatable programs can theoretically be run regardless 
of where they are loaded into memory. The MOS Assembler creates a 
relocatable object code module which is then tied to a specific place in 
memory by the Linker. 

Resource: An entity used by the Macintosh. In some instances, the Macintosh 
views the code of an application as a single resource; but more generally, the 
term refers to something much smaller, such as a window, a menu, an icon, a 
desk accessory, etc. 

Resource file: A file that contains definitions and templates for resources. 
Resource files are created with a text editor and then translated to machine 
language by the resource compiler, RMaker. 

Resource fork: The part of a Macintosh file that stores resource definitions and 
program code. 

Resource template: An entry in a resource file that contains the parameters that 
describe a particular resource. The resource type must already have been 
defined. For example, the resource type WIND is pre-defined to describe a 
window. A resource file therefore contains only a window template - the 
data necessary to generate a window. 

ROM (read only memory): A type of computer memory from which an applica­
tion can only read. ROM cannot be modified and is non-volatile - it retains its 
contents when electrical power is removed. 

Run-time library: A set of standard programs, usually handling 1/0, that are used 
by compiled programs. The object code produced by compiler cannot be 
executed without first being linked to one or more run-time libraries. 

Scroll: To move text or graphics so that a different portion of a large document 
appears in a window on the Macintosh screen. 

Selection range: A group of contiguous characters in a block that will be affected 
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by editing operations such as cut, copy, and paste. The selection range is 
highlighted by displaying white characters on a black background. 

Sequential access: A method of file processing. Files created for sequential 
access have either variable or fixed record lengths. The records are pro­
cessed in order, generally beginning at the start of the file. Sequential 
processing proceeds either to the "nexf' or "prior'' record; it is not possible to 
move randomly through the file. 

Set: Give a bit or group of bits a value of 1. 

Significant digits: The part of a number that conveys value rather than magni­
tude. For example, in the number 0.00009994, the significant digits are 
9994. The leading zeros contribute only to the magnitude of the number, not 
to its exact value. The first significant digit in a number is most often the first 
non-zero digit from the left. Generally, the more significant digits retained in a 
number, the greater the accuracy of that number. 

Source code: The version of a program created by a programmer, regardless of 
the language in which it is written. Source code must be translated to object 
code (machine language) before it can be executed. 

Spooling: In general, using some form of auxiliary storage (usually a disk) as 
intermediate storage for an 1/0 operation. In particular, the Macintosh uses 
spooling for printing. An image of a printed document is stored on disk to be 
printed at a later time. 

Stack: A special area in RAM used for temporary storage. The Macintosh's stack is 
32 bits wide. Longwords are placed on top of one another on the stack; 
access is in last in, first out order. Many of the Macintosh's built-in routines 
take their parameters from the stack. 

Stack pointer: A register that contains the address of the top of the stack (the 
address of the last longword placed on the stack). The Macintosh uses 
register A 7 for that purpose. 

Static text: Text that is for display purposes only. It cannot be edited. 

Status register: A 16-bit register within the Macintosh's microprocessor. The bits 
in a status register function independently as flags to signal a variety of 
conditions within the computer. The flags in the status register are also 
referred to as "condition codes". 

Symbolic address: In an assembly language program, a group of characters 
used in place of an absolute main memory address. Symbolic addresses can 
be attached to program instructions, constants, and storage locations. The 
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assembly and linking process translates the symbolic addresses into abso­
lute addresses. 

Synchronous file operations: File operations that force the application to wait 
for the file operation to finish before proceeding. 

System byte: The high-order byte of the Macintosh's status register. Bits 8 
through 15 of the status register are used only by the operating system and 
are not referenced by application programs. 

System Dispatch Table: An array in RAM that contains the actual location of 
ToolBox and Operating System routines. When the Macintosh traps calls to 
those routines, it translates them into references to the System Dispatch 
Table where the address is found. The Table is kept in ROM but loaded into 
RAM at system start-up. Because the Table is in RAM when the system is 
running, it can be patched to install custom routines. 

Title bar: The top of a window. The window's title is centered in the title bar. An 
optional GoAway box may appear atthe very left. 

ToolBox: A collection of programs supplied with the Macintosh that support 
graphics and the features of the Macintosh user interface. Most of the 
ToolBox is in ROM. 

Trap: A function of the Macintosh operating system that catches ("traps') binary 
instruction codes that are not a part of the standard 68000 instruction set. The 
Macintosh uses the trap mechanism to extend the Macintosh's instruction set 
by adding instructions which call the Tool Box and operating system routines. 

True magnitude form: A representation of an integer quantity where the binary 
value stored in the computer is the same as the actual value of the number. 

Two's complement: The number which, when added to a binary number, will 
produce a result of 2. 

Two's complement form: A representation of an integer quantity where the 
binary value stored in the computer is the two's complement of the actual 
value of the number. 

Two's complement system: A method for representing integer quantities within 
a computer. Negative numbers are stored in their two's complement form; 
positive numbers are not converted but are left in their true magnitude form. 

Unconditional branch: An assembly language instruction that executes a 
branch under all circumstances. No condition codes are checked. The 
68000 has two unconditional branch instructions - BRA and JMP. 
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User byte: The low-order byte of the Macintosh's status register. An application 
often consults the bits in the user byte to determine the result of a particular 
program instruction. 

Value parameter: A parameter that is used only as input to a Pascal program. 
Even the value of the parameter is changed in the subprogram, it will 
nonetheless retain its original value as far as the main program is concerned. 

Variable parameter: A parameter that can be used for both input to and output 
from a Pascal subprogram. Any data that are to be returned to a main 
program must be declared as variable parameters. The only exception to this 
rule is for the results of functions, which in Pascal are returned across an 
assignment operator. Assembly language function results are either 
returned on the stack or in a data register. 

Volume: Either a single floppy disk or a partition on a hard disk. 

Window: A rectangle on the Macintosh screen. Windows are used to display text 
and graphics, to collect data essential to program function, and to warn the 
user about the consequences of specific actions. Virtually all user interaction 
with an application takes place within windows. 

Word: On the Macintosh, a group of16 bits. Word size does vary from computer to 
computer. 
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MATERIALS FOR 
EURTI IER REFERENCE 

To learn more about microcomputers and how they work: 

Tocci, Ronald J. and Laskowski, Lester P. Microprocessors and microcom­
puters: Hardware and Software. 2nd ed. Prentice-Hall, 1982. 

To learn more about the 68000 microprocessor and how to program it: 

M68000 16132-bit Microprocessor Programmer's Reference Manual. 4th ed. 
Prentice-Hall, 1984. 

Kane, Gerry, Doug Hawkins and Lance Leventhal. 68000 Assembly Lan­
guage Programming. Osborne/Mc-Graw-Hill, 1981. 

To learn more about the Macintosh Tool Box and operating system routines: 

Inside Macintosh. Apple Computer, 1985. 
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