










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































304 Appendix A

Here’s a look at all the fields in the auxiliary window record:

type AuxWinRec = record
awNext: AuxWinHndl;
awOwner: WindowPtr;
awCTable: CTabHandle;
dialogCTable: Handle;
awFlags: Longint;
awResrv: Longint;
awRefCon: Longint;
end;

We've already said that the awNext field contains a handle to
the next auxiliary window record in the chain or nil if this is the de-
fault record (which, conveniently enough, is also the last record in
the list). The awOwner field contains a pointer to the window that
uses this record. The awCTable field has a handle to the color table
for this window. The color table tells which parts of the window get
which colors. We'll explore it in just a moment.

If this auxiliary record is used by a dialog, the Dialog Manager
will put some of its stuff at the end of the dialogCTable handle. The
next two fields, awFlags and asResrv, aren’t used in this version of
the ROM and are saved for future fun, so you shouldn’t mess around
with them. The last field, awRefCon, is reserved for your applica-
tion’s use, just like the other refcon fields throughout the Toolbox.

Now, as promised, here’s the window color table the auxiliary
record points to.

type WinCTab = Record
wCSeed: Longint;
wCReserved: Integer;
ctSize: Integer;
ctTable: Array [0..4] of ColorSpec;
end;

This table holds the information that tells how to color the structure
parts of the window. The first two fields aren’t used for windows
(technically, they’re reserved by Apple, so you shouldn’t use them
either). The ctSize field gives the array index of the last entry in
the table. For windows, there are five things that you can color, so
there are usually five entries in the table; since the first entry has
index 0, ctSize is usually 4. If you write your own custom window def-
inition function, you may have a different number of parts to be col-
ored.
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The last field matches RGB values to parts of the window’s
structure. Each ColorSpec record contains an integer and an RGB
value. The integer in every ColorSpec has a value that tells what
part of the window should get the RGB from that record. These are
the values for the window’s parts:

cons twContentColor = 0; {content region’s background}

wFrameColor = 1; {the window frame}
wTextColor = 2; {the window’s title}
wHiliteColor = 3; {hilit close and zoom boxes}
wTitleBarColor = 4; {title bar background}

Let’s say you wanted to set up a window to have a white content,
a black frame, red text, blue highlighting for the close and zoom
boxes, and a green title bar (sounds lovely). Here’s how you would set
up the window color table:

{VAR aTableHdl : WCTabHandle}
aTableHdl := WCTabHandle (NewHandle (sizeOf (WinCTab))):;
with aTableHdl1l** do

begin
ctSize := 4; {five elements in color table}
with ctTable [0] do
begin
value := wContentColor; {we want this part white}
rgb.red := 65535; rgb.green := 65535;
rgb.blue := 65535; {Pump it Up to white}
end;

with ctTable [1] do
begin
value := wFrameColor; {set this to black}
rgb.red := 0; rgb.green := 0; rgb.blue := 0;
{Can’t get Less than Zero}
end;

with ctTable [2] do
begin '
value := wTextColor; {this should be red}
rgb.red := 65535; rgb.green := 0; rgb.blue := 0;
{The Angels Wanna Wear my Red Shoes}
end;



306 Appendix A

with ctTable [3] do

begin
value := wHiliteColor; {Set this one blue}
rgb.red := 0; rgb.green := 0; rgb.blue := 65535;
{Almost Blue? No, completely blue!}

end;

with ctTable [4] do

begin
value := wTitleBarColor; {Green it}
rgb.red := 0; rgb.green := 65535; rgb.blue := 0;
{Green Shirt}

end;

end; {with aTableHdl””" do}

This code will construct the color table we want for the window.
We could call AddResource to put the table into a wctb resource and
then use it with GetNewCWindow. We could also assign it directly
to a window that’s already around using the SetWinColor routine
discussed below.

Look up. Remember that the actual color you'll see on the
screen depends on the monitor and settmgs that the user has
~chosen. If the user has a device that uses a lookup table, like
the Apple Color Monitor, several levels of filtering will occur.
To pick your ideal color, you specify an RGB value. The one dis-
played on the screen may be shghtly different, depending on
how many bits per pixel the monitor is set up for and whether
any entries are available in the color table. The Color Manager
w111 try hard to make the color very. close to the one you want.

New Window Manager routines.
Macintosh II only:

Function NewCWindow (wStorage: Ptr; boundsRect: Rect;
title: Str255; visible: Boolean; procID: Integer;
behind: WindowPtr; goAwayFlag: Boolean; refCon: Longint)
WindowPtr;

Function GetNewCWindow (windowID: Integer; wStorage:
behind: WindowPtr) : WindowPtr;
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These calls are like their non-colored counterparts, except that
they set up new-version window records. When you call GetNewC-
Window, the Window Manager will look for a wctb resource with
the same ID as the the WIND resource you're getting. If it finds one,
it will create an auxiliary record and make it point to this window.
If there’s no corresponding resource, this window will get the default
colors (the ones that live in wctb 0).

If you use NewCWindow, the Window Manager won’t make an
auxiliary record for the window, and it’ll just use the default colors.
You can assign an auxiliary record to this window with another call,
though, which we'll discuss next.

Macintosh II only:

Procedure SetWinColor (theWindow: WindowPtr;
newColorTable: WCTabHandle):;

You can use this procedure to change the color table for a color
window. This is especially useful after you call NewCWindow,
where you can’t just specify a wctb resource with the color informa-
tion. You can just set up the color table and then use SetWinColor to
make a new auxiliary record and tie it to the window.

If you create a colorless window with NewCWindow and imme-
diately add color to it by calling SetWinColor, the window will
first be drawn in black and white and then again in color, which is
not a particularly classy way to do it. Instead, you can specify that
the window be invisible when you create it, give it an auxiliary
record, then make it visible.

Macintosh II only:

Function GetAuxWin (theWindow:WindowPtr;awHndl:
AuxWinHndl) : Boolean;

This routine will look through the auxiliary window records and
find the one that’s used for the window given in the theWindow
parameter. If the window you pass only gets to use the default colors
(that is, it has no auxiliary record), awHndl will have a handle to
the default record, and the function result will be false.

Macintosh II only:

Procedure CGetWMgrPort (VAR wMgrCPort: CGrafPtr):
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As we said earlier, the Window Manager now makes a new-
version grafport (a color grafport) for drawing all the window’s
structures. This procedure will give you a pointer to that grafport.

Function GetGrayRgn: RgnHandle;

This new function is part of Apple’s overall cleanup effort to con-
vince you to stay away from low-memory globals. Using this call,
you can get a handle to the gray region, the area making up the
desktop, which may have more than one screen on the Macintosh II.
This means you shouldn’t have to look directly at the GrayRgn
global.

Function GetWVariant (theWindow: WindowPtr): Integer;

This is an interesting little function: it returns the variant code
for a window. In case you've forgotten, a window’s variant code is
the value that tells the window definition just how the window
should look. For example, the standard window definition function
has five variants including a standard document window, called doc-
umentProc; a standard alert box, called dBoxProc; and a window
without a size box, named noGrowDocProc.

Usually, the window definition functions put the variant code
into the high byte of the windowDefProc field of the window record.
The low three bytes of this field contain a handle to the definition
function itself. At first glance, this function seems pretty innocuous
and fairly obscure. Why does there have to be a function to return
this variant, when you can simply look in the windowDefProc field
to find it?

The answer is that Apple wants to move the Macintosh operat-
ing system toward full 32-bit operation. Currently, several parts of
the system use the high byte of pointers and handles to stash impor-
tant stuff, like the variant code, for example. To use all 32 bits of the
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pointers and handles for addresses, the other stuff that’s crammed in
will have to be moved elsewhere.

To prepare for the great day when the Macintosh operating sys-
tem uses 32-bit addresses, Apple is beginning to put in calls that will
let them move the values that are presently stashed in high-order
bytes of pointers and handles, limiting them to 24 bits. By using the
GetWVariant call to find a window’s variant code, Apple can move
the variant information somewhere else and you'll still be assured of
getting the right information.

Control Manager

The Control Manager now has the ability to draw controls in lots
of different colors. Other than that, it’s pretty much unchanged.
Like the Window Manager, there’s a new data structure called the
auxiliary control record, which is used for color information about
controls.

Auxiliary control records work very much like their window
counterparts. When you call InitWindows, the Control Manager
looks for a resource of type cctb and ID 0 to build a default auxiliary
control record. If there isn’t one, it will find the one in ROM that sets
up controls for black and white. A cctb resource looks just like a con-
trol color table record: a long integer and an integer, which aren’t
used; an integer telling the number of entries in the table minus one;
then, the table entries, each one consisting of an integer giving the
part code for the control (the constants are listed below), then one in-
teger each for the red, green, and blue magnitude.

This is the structure of an auxiliary control record.

type AuxCtlRec = Record
acNext: AuxCtlHndl;
acOwner: ControlHandle;
acCTable: CCTabHandle;
acFlags: Integer;
acReserved: Longint;
acRefCon: Longint;
end;

The fields in an auxiliary control record have just the same meanings
as in an auxiliary window record. The control color table (type
CtlCTab) is just like a window color table, too, except that there are
only four different parts of a control that can be colored, so there are
four ColorSpec records instead of five.
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Here are the constants you can use to color the four parts of a con-

trol.
const cFrameColor = 0; {frame, arrows, scroll shaft}
cBodyColor = 1; {buttons background, arrow &
shaft foreground}
cTextColor = 2; {button title}
cThumbColor = 3; {interior of scroll box}

To get access to all the new model colors, you have to draw your con-
trols in a window that was created with NewCWindow or Get-
NewCWindow. Otherwise, the controls will be drawn in an old-
version grafport and only the eight original QuickDraw colors can be
used.

New Control Manager routines.

Function GetCVariant (theControl: ControlHandle): Integer;

This call is the Control Manager’s new way to find out the vari-
ant code for a control without looking directly in the contrlDefProc
field of the control record. You should use it so that your application
will work right when a 32-bit version of the Macintosh operating
system becomes available.

Macintosh II only:

Procedure SetCtlColor (thecontrol: Controlhandle;
newColorTable: CCTabHandle);

Function GetAuxCtl (theControl: ControlHandle acHndl:
AuxCtlHndl): Boolean;

When you create a new control by calling GetNewControl, the
Control Manager will search for a cctb resource that has the same ID
as the CNTL resource you're using. If it finds one, it will use it to
create an auxiliary control record with color information. Other-
wise, the new control will have the default colors.

When you call NewControl, you have no way to instantly attach
an auxiliary record to the control. Instead, you have to use the
SetCtlColor call to add the color information and an auxiliary
record will be constructed to your exact specifications. To make your
life easier, these things work just like their counterparts in the Win-
dow Manager.

When you create a new control that doesn’t have a cctb resource,
it'll be drawn in the default colors, usually black and white. If you



Appendix A

311

then add color with SetCtlColor, it will be erased and drawn again
with the new color information. You can avoid this by making the
control invisible when it’s created and calling ShowControl after
you’ve added the color.

With GetAuxCtl, you can get a handle to the auxiliary record
for any control. You can use this handle to find out what colors are
being used to draw the control, or you can change the record. If the
control uses the default colors, the function will return false and the
value of acHndl will be nil.

Dialog Manager

The Dialog Manager has remained unchanged from the outside,
except for the addition of color support on the Macintosh II. Pro-
grams running on classic black and white Macintoshes shouldn’t no-
tice any difference in the way the Dialog Manager behaves. New
programs for the Macintosh II that want to take advantage of color
in dialogs really get a lot of flexibility in coloring things.

On the Macintosh II, all the elements of your dialogs or alerts
can be colored. When you call GetNewDialog, the Dialog Manager
tries to find a resource of type dctb with the same ID as the DLOG
resource; if it does, it calls NewCWindow for the dialog and uses the
dctb for color information. The format of the color information in a
dctb is the same as in a wctb resource, which we’ve already talked
about, and you've certainly memorized by now. If there’s no dctb, the
dialog gets the default colors.

When you make any of the Dialog Manager calls that create
new alerts (Alert, CautionAlert, StopAlert, and NoteAlert), the
Dialog Manager will look for an actb resource, which works just like
the dctb we just went over. If you call CouldDialog or CouldAlert,
the associated dctb or actb resource will be loaded along with all the
others.

As you may remember from your basic studies of Inside Macin-
tosh, five fundamental kinds of items can appear in dialogs and
alerts: controls, text (static and editable), icons, pictures, and user
items. When you're using a color dialog or alert, each of these items
can carry color information. The format of the color information dif-
fers for each kind of item. We'll talk about how to color each one.

The color information you provide for a control is simply the con-
trol color table, in the same format you would use for a cctb resource
or a call to SetCtlColor. You can get a little fancier with text items:
not only can they be colored, but because the Dialog Manager uses
TextEdit to display text, you can now take advantage of fancy style
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variations for your text. In addition to the TextEdit options for font,
face, size, and color, you can also set the background color behind the
text. To make sure your text is drawn in the right font, you can even
include the font’s name, just in case the fonts are renumbered by Font/
DA Mover.

To use color in an icon item, you should create a cicn resource, then
put its resource ID into the dialog item list (usually a DITL resource).
When you create the dialog box, the Dialog Manager will grab the
cicn resource to use as the icon. Displaying color pictures is even
easier, since pictures can have color information recorded in them, of
course. The Dialog Manager simply draws the picture with the ap-
proprate resource ID, so if there’s color information, you get color.

The fifth kind of thing you might want to color in a dialog is a
user item. Getting color in a user item is entirely up to you, since you
get to install a procedure to draw the user item. If you want color in
your user item, just draw in color in your procedure. That's all there is
to it.

We've just discovered that icons, pictures, and user items can
have color goodies associated directly with them, so there’s no need
to add color information to the dialog record. Controls and text items
have extra stuff, though, like a color table or font information.
Where do we put this extra stuff?

The answer, as you probably guessed, is a new data structure,
called a dialog item color table. This thing contains all the special
color information for text and control items in the dialog. The dialog
item color table is a pretty complicated structure. It's usually set up
with an ictb resource that has the same ID as the DITL for a dialog.
In fact, the item color table’s structure is so wacky that, like some
other Toolbox structures, it can’t be declared with legitimate Pascal
syntax (although Rez has no problem with it).
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Don’t let me be misunderstood. Note that the ictb is a uniqué
data structure; it doesn’t look like anythmg else used in the

Toolbox. All the other color table resources th
‘eal color tables as

color Toolbox (wetb, dctb, cctb, and so on) are

defined by Color QuickDraw. That is, they have the followmgﬁ»

Pascal declaratlon ‘

ColorTable = Record
ctSeed: Longint;
transIndex: Integer,
etSize: Integer;
ctTable: Array [0C.07

For color Toolbox resources, the f1rst two fle,ds are usually not

£ ColorSpec;

used. The third field tells how many color ntries thére are in

the table (less one, since the count is zero-bs
the ctTable array has an integer value, whic

a part code or bit value, and an RGB valu >

color goes with the mteger yahie: . o

te lls which

Here’s a description of the item color table, in classic Inside

Macintosh style.
Number of bytes Contents

For each item:

2 bytes if item type is:
ctrllitem
statText, editText
other types

2 bytes ctrlltem, statText,

editText
other types

For each item:

if item type is:
(for ctrlltems, ctrlitem
number of bytes
is shown in
length field above)

2 bytes statText, editText:

2 bytes
2 bytes
6 bytes
6 bytes
2 bytes
Optional:
n bytes

content is:

length in bytes of color info
flags for TextEdit (see below)
0

offset to this item’s color info
(from start of item color table)
0

content is:
color control table

font ID or offset to font name
text face

text size

RGB for text

RGB for background

text mode (usually srcOr)

list of font names
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TextEdit flags. For text items, the first field contains flags that de-
termine the item’s style. If a flag bit is set, then the color entry con-
tains information for that attribute. The flags integer is composed of
the following bits.

Number of bits Contents

1 bit font ID field contains an offset to a font name in-
stead

1 bit set text mode

1 bit set background color

9 bits unused (reserved)

1 bit set text color

1 bit set text size

1 bit set text face

1 bit set font

There are constants defined for each of these bits to make it easy
to set them. Since the item control table structure is so difficult to
play with, you probably won’t be using the constants in your pro-
grams, but for your information, here they are.

doFontName = 32768 doMode = 16384
doBackColor = 8192 doTextColor = 8
doSize = 4 doFace =2
doFont=1

When you construct an ictb, you have to include an entry for
every item in the dialog, whether it’s getting colored or not, even if
it carries its own color information (like icons and pictures). For
items that don’t have a color entry, use 0 for the length and offset
values in the item color table. Note that you can use an item color
table just to set style information for your text items, even if you don’t
color them. If you do this, you still have to have a complete ictb,
with entries for every item in the dialog. Any text or control item
that doesn’t have its own color entry will be drawn in default colors.

If you call GetNewDialog, the Dialog Manager will try to find a
dctb with the same ID as the DLOG and an ictb with the same ID as
the DITL. If it finds the dctb, it creates a color window, and if the
ictb is there too, you're in business with color items. You can also use
a new routine to build a color dialog from scratch, just as with New-
Dialog.
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New Dialog Manager routine.
Macintosh II only:

Function NewCDialog (dStorage: Ptr; boundsRect: Rect;
title: Str255; visible: Boolean; procID: Integer; behind:
WindowPtr; goAwayFlag: Boolean; refCon: Longint; items:
Handle): CDialogPtr;

This routine lets you create a color dialog without specifying a
DLOG resource, just like the original NewDialog call. When you use
this call, you'll get a new color dialog, but there won’t be any color
window or color item information, so it'll just be drawn in the default
colors (usually black and white). To colorize the dialog, you have to
create an auxiliary window record for it. The easiest way to do this
is to build a window color table and then call SetWinColor to set up
the auxiliary window record. Note that this colorizes the dialog
window’s structure, not the items themselves.

If you want to attach an item color table structure to the dialog,
you have to first get it into memory, usually by calling GetResource
to load it from an ictb resource or by building it up from scratch (not
for the faint of heart). Then, you have to plug the item color infor-
mation into the auxiliary record. There’s a field in the auxiliary
record just for this purpose called dialogCTable. Just put the handle
to the item color table into the dialogCTable field of the auxiliary
record. The code would look something like this.

theDialog := NewCDialog (dStorage, boundsRect, title, false,
procID, behind, goAwayFlag, refCon, items);

{create dialog, make it invisible}

{assumes we’ve set up a window color table}

SetWinColor (WindowPtr (theDialog), newColorTable);

itemCTblHdl := GetResource (’ictb’, ID); {load an ’'ictb’ resource}

temp := GetAuxWin (WindowPtr (theDialog), awHndl);{get aux handle}

awHndl”~”~.dialogCTable := itemCTblHdl; {attach item color table}

ShowWindow (WindowPtr (theDialog)):;

This makes the new color dialog (initially invisible), gives it an
auxiliary window record so that the structure will be colored, loads
in an item color table from a resource, puts a handle to it in the auxil-
iary record, and then displays the whole mess. For an example of
how to build a window’s color table, see the Window Manager sec-
tion earlier in this appendix. As we said, you can also construct the
item color table programmatically right in memory, but you have to
be really fond of munging around in memory to do it.
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Font Manager

Just like the rest of the user interface toolbox, the Font Manager
now has the ability to support color. In addition, the Font Manager
has gotten smarter about which font it gives you if the one you ask
for isn’t available. As with other parts of the system, your existing
programs should work the same with the new Font Manager, except
for the new font search technique and some bugs that have been
fixed.

When you ask for a font that the Font Manager can’t find, it now
tries very hard to give you a font as close as possible to the requested
one. First, it looks for a FOND resource, and if there aren’t any, it
tries for a FONT resource that matches the request. If the font can’t
be found hiding anywhere in any open resource files, the Font Man-
ager will try to give you the application font. Sometimes even that
font isn’t around, in which case you'll get the system font. Since some
applications use a different system font and load it into RAM,
there’s even a chance it may not be available. If that happens, the
Font Manager just pulls the Chicago 12 font out of ROM.

The Font Manager now provides support for fonts that appear in
color or gray scale. When you define a font, you can now use multiple
bits to describe each pixel, just like when you're defining a pixel
map. The Font Manager’s flexibility actually allows you to define a
different color for every pixel in a character. Using resource type
NENT, you can define fonts in all the depths currently supported by
Color QuickDraw: one, two, four, or eight bits per pixel.

The Font Manager uses a scheme that’s a lot like the one the rest
of the Toolbox uses to define fonts with mutiple bits per pixel. Each
different color or gray scale value is specified with a different bit
pattern; two-bit fonts (what a derogatory-sounding term) can have
four different colors, while eight-bit fonts can contain 256 different
colors.

In the font definition, each pixel is specified with a bit pattern
representing the color you want. This bit pattern is called the index.
You can supply an additional resource that’s yet another kind of
color table, a font color table or fctb resource, naturally. This color
table is in the standard format, as defined by Color QuickDraw.

The color for each pixel in the font is determined by finding the
value field in a ColorSpec record that matches the index for that
pixel. For example, in a four-bit font, all the pixels that have an in-
dex of 0110 (six decimal) will be drawn in the color that has 6 as the
index value in its ColorSpec record.

The Font Manager does some smart things when your fctb doesn’t
define all the index values used in the font. For index values that



Appendix A

317

aren’t in the table, it will average the unknown colors between the
grafport’s foreground and background colors. This can be especially
interesting if the user is set up for gray scales instead of color. If
there’s no fctb at all, the Font Manager will still assign different
colors or grays to each index, ranging from the foreground color to the
background color.

To keep things moving along swiftly, the Font Manager tries to
find an NFNT resource that matches the current screen depth. If it
can’t find one, though, it will take what it has and crunch it up to fit
the current screen. If the screen depth and the font depth don’t
match, the Font Manager constructs a new image of the font at the
proper depth. This new life form is called a synthetic font.

The Font Manager has to keep track of each font’s depth and col-
or information so that it can know what to do when it’s time to draw
with that font. The Font Manager puts several bits of the font record
to work that were previously unused. Bits 2 and 3 are used to hold
the depth of the font: 0 is one-bit, 1 is two-bit, 2 is four-bit, and 3 is
eight-bit depth. Bit 7 is set if the font has an fctb resource that pro-
vides color information. Bit 8 is set by the Font Manager if this font
is a synthetic one that had to be created especially for this screen
depth. Bit 9 is set as a reminder to the Font Manager for a font that
has colors (other than black).

New Font Manager routine.
Procedure SetFractEnable (fractEnable: Boolean);

When the Macintosh Plus and ROM version $75 were introduced,
the Font Manager included a new feature that allowed the use of
fractional character spacing. This idea allowed character positions
to be recorded in fractions of a pixel. Although you couldn’t actually
draw characters at fractional pixel positions on the screen, a printer
like the LaserWriter, with four times the screen’s resolution in each
direction, could make use of this information.

Apple originally tried to make the fractional character spacing
happen automagically, but it caused too many applications to fail.
So, the feature was turned off and a global called FractEnable was
required to turn it back on. To make it easier for high-level language
programmers to enable this feature, a call named SetFractEnable
was implemented in the MPW Pascal and C interfaces. The new ver-
sion of SetFractEnable simply implements this call as a trap in
ROM, so that all developers, including folks working in assembly
language, can take advantage of it. This is also another example of
Apple providing a higher-level interface to a global, which means
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that the global might change its meaning in the future. So be sure to
use SetFractEnable to turn fractional character spacing off and on.

Resource Manager

From the outside, the Resource Manager in the Macintosh SE and
Macintosh II is virtually the same one found in the Macintosh Plus.
There are some additional resources that have been added to the
ROM, and there’s one new routine that makes it easier to get re-
sources from the ROM.

If you were the Resource Manager, here’s a list of the resources
that you’d find in the Macintosh SE ROM.

Resource  ID Contents

type

CDEF 0 Button/check box definition procedure
CDEF 1 Scroll bar definition procedure
CURS 1 Text cursor (“I-beam”)

CURS 2 Cross cursor

CURS 3 Plus cursor

CURS 4 Watch cursor

LISA 0 Precursor

DRVR 3 Sound driver (.Sound)

DRVR 4 Disk driver (.Sony)

DRVR 9 low-level AppleTalk driver (MPP)
DRVR 10 AppleTalk transaction protocol driver (.ATP)
DRVR 40 AppleTalk file server support (XPP)
FONT 0 System font name (Chicago)

FONT 12 System font, 12-point (Chicago)
FONT 384 Geneva font name

FONT 393 Geneva font, 9-point

FONT 396 Geneva font, 12-point

FONT 512 Monaco font name

FONT 521 Monaco font, 9-point

MBDF 0 Menu bar definition procedure

PACK 4 Floating-point math (SANE)

PACK 5 Transcendental functions

PACK 7 Binary-decimal conversions

SERD 0 Serial drivers

WDEF 0 Standard window definition function
WDEF 1 Round-cornered window definition
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The Macintosh II ROM has all these resources plus a few more,
mostly to support color. Here are the additional resources in the
Macintosh II.

Resource type ID Contents

NFNT 2 Chicago font, 12-point, 4-bit depth
NENT 3 Chicago font, 12-point, 8-bit depth
NFENT 33 Geneva font, 9-point, 4-bit depth

cctb 0 Control color table for black and white
clut 127 Color lookup table for old 8 colors

gama 0 Color correction table for monitor

mitq 0 Used by MakelTable call

wctb 0 Window color table for black and white

New Resource Manager routine.

Function RGetResource (theType: ResType; theID: Integer)

The Macintosh Plus ROM introduced the concept of ROM-based
resources, but the technique for getting at them was a little weird. In
order to retain compatibility with existing applications that didn’t
expect any resources to be ROM-based, the Resource Manager only
searched the ROM resource file if it was explicitly inserted at the
front of the chain of open resource files by setting a low-memory
global.

The new routine RGetResource provides a different kind of func-
tionality in a much simpler way. This routine will search through
the chain of open resource files for a resource; if it can’t find the one
you want, it will look in the ROM as a last resort. If you want to grab
the ROM-based resource first, you still have to mess around with
globals, but if you just want to be sure you’ve tried the ROM as well,
you can use this new routine.

Script Manager

The Script Manager is a whole new chunk of code Apple supplies
with System 4.1. It's a clever combination of callable routines and
lots of system patches, a real guerrilla piece of software that could
only be implemented on a Macintosh.

Most programmers who've heard of the Script Manager think of
it as having something to do with localizing applications for use



320

Appendix A

with non-Roman writing systems, like Chinese, Japanese, Arabic,
Hebrew, Korean, Laotian, Maldivian, and Telugu (the first person
who writes me a letter in Telugu, with an English translation, will
get a special mention in the next printing of this book).

It's true that the heart of the Script Manager is designed for
this, but a lot of Script Manager routines are reasonably general-
purpose utilities for dealing with text. You can use these utilities for
any text manipulation needs you have and get the added bonus that
these calls will work with different script systems.

Good old all-American ASCII has room for 256 different charac-
ters, since a character has to fit into a single byte. Although that’s
plenty for English and other Latin-based languages like French,
Spanish, and Italian, it’s not even close for something like Kanji
(written Japanese), which has more than 40,000 characters.

So, one basic change that the Script Manager implements is that
characters can take up:two bytes instead of just one. Obviously, this
could cause great confusion if your application assumes that all char-
acters are one byte long. The Script Manager provides calls to help
you figure out what’s going on in your text in a way that works with
both one-byte and two-byte characters.

One of the most interesting things that changes for some writing
systems is the direction of writing. In Hebrew and Arabic, for exam-
ple, characters are written from right to left. Of course, your basic
Toolbox routines just aren’t set up to deal with this, so the Script
Manager applies some of its patching magic. The Script Manager
maintains a low-memory global called TESysJust that tells whether
the direction of text should be left to right or right to left .

Lots of decisions are made based on the value of this global. If
TESysJust is set for right to left, it will affect text drawn with
TextEdit, text in menus, and labels on radio buttons and check boxes.
If you're just drawing text, as with DrawChar or DrawText, the
Script Manager convinces QuickDraw to draw the characters in the
opposite direction from the usual.

In addition to the all-new Script Manager, the International
Utilities Package has been overhauled to be more flexible and to
work properly with the Script Manager. Instead of using the old
INTL resources with IDs 0 and 1, there are some new resources that
allow you to switch between multiple scripts installed in the same
system.

The new resources are types itl0, itl1, and itl2. The first two con-
tain pretty much the same information that was in the old INTL 0
and 1. Since there can be many resources of type itl0 in the system,
you can have lots of scripts to switch between. The new itl2 resource
allows you to customize character comparisons to a very high de-
gree.
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The International Utilities provide a few new ways to format
the existing day and time information. For the time format, you can
now specify a value of 1 that will cause midnight and noon to be rep-
resented as 0:00. There are three new formats for short dates: month-
year-day, day-year-month, and year-day-month.

There are new ways to format the long date, too. The old values
of 0 and 255 are still respected; if the value is anything else, the for-
mat byte is used to determine the order of the elements in a long
date. Each two-bit field in the byte corresponds to a field in the long
date. Bits 0 and 1 specify the first thing in the date, 2 and 3 the sec-
ond, 4 and 5 the third, and 6 and 7 the last. A value of 0 indicates
where the day of the month will appear; 1 is for the day of the
week; 2 indicates the month; 3 is for the year.

The new International Utilities also allow you to suppress any
parts of the long date. There’s a bit that corresponds to each of the
four parts of a long date, and setting that bit causes the associated
part of the date to be suppressed from the long date. Bit 0 is for the
day of the month; bit 1 is used for the day of the week; bit 2 is used to
suppress the month; bit 3 keeps the year away.

Script Manager routines. Only a few routines are listed.

Function FontScript : Integer;
Function IntlScript : Integer;
Procedure KeyScript (code: Integer);

These routines let you find out and set various information about
the current ‘'state of the system from the Script Manager’s point of
view. FontScript tells you the font number of the font that’s currently
being used. IntlScript tells which script system is in use from an Ap-
ple-assigned list of more than 30 writing systems.

The KeyScript routine lets you set the keyboard to work in one of
the script systems installed on the startup disk. When you do this,
the Script Manager will draw the icon for the script system you've
chosen on the far right edge of the menu bar, just to remind you and
alleviate any surprise that might result from seeing Mongolian
characters suddenly appear in the middle of your new novel.

Function CharByte (textBuf: Ptr; textOffset: Integer):
Function CharType (textBut: Ptr; textOffset: Integer):

These two functions can help you figure out whether a particular
byte in a chunk of text is part of a two-byte character. To use them,
set textBuf to the address of the first character in your text and set



322

Appendix A

textOffset to the byte position in the text that you want to examine.
By calling CharByte, you can find out whether the byte is a one-byte
character (the function returns 0) or the first byte (1) or second byte
(1) of a two-byte character.

The CharType function gives you a way to find out more about a
byte in a run of text. The function result from CharType is composed
of five fields, all crammed into that one integer value. Bits 0
through 3 contain the character type, which can be a standard AS-
CII text or number character (1), a punctuation character (0), or a
“European” non-standard ASCII character (7). Bits 8 through 11 tell
whether the character is a number (1), a text character (0), or a sym-
bol (2). Bit 13 tells whether the character is part of left to right (0)
or right to left (1) text. Bit 14 says whether the character is upper
(1) or lower (0) case. Bit 15 indicates whether the byte is part of a
one-byte (0) or two-byte (1) character.

Printing Manager

The Printing Manager has added a couple of interesting new fea-
tures, one of them hidden and one functional. The new hidden feature
is that most of the Printing Manger’s routines, which have always
been added through a linked file, are now in ROM. They’re accessed
through a single trap called _PrGlue, and the interfaces for MPW
have been changed appropriately. The new functional feature of the
Printing Manager is a procedure that allows printer drivers to com-
municate with the application. This new call is listed next, so read
on for details.

New Printing Manager routine.
Procedure PrGeneral (pData: Ptr);

This call provides a generic, printer-independent way to find out
some things about the printer you’re using without having to look di-
rectly into the print record. Finding out secret things about the
printer by looking into the print record is a time-honored tradition
among Macintosh software developers, but it’s not one that’s likely
to be well-respected by Apple as the printing code’s architecture
changes in the future.

Although the fields of the print record were fully documented in
the early days of the Macintosh, when the original ImageWriter
was the only available printer, Apple soon realized that lots of
things would have to change to support vastly different devices like
the LaserWriter. So, the Printing Manager chapter of Inside Macin-
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tosh was changed to specify a bunch of fields “used internally”
where more detail was once available.

Of course, the horse was already out of the barn, as they say,
and closing the door didn’t really stop it. Once the information was
out in the world, it got used, reused, and passed on like a chain let-
ter. Now, as Apple works on improving future printing software, it’s
very likely these fields will change again. Those who depend on
them will probably fail with the new software, just as many appli-
cations failed to work with the LaserWriter at first—something to
look forward to. To avoid having this tragedy befall your applica-
tion, you should try to steer clear of peeking into the print record. To
help your self-control in this area, PrGeneral was invented as a
clean way of finding out some facts about the current printer.

The structure of PrGeneral is very, uh, general in that it allows
lots of different kinds of operations to be specified. The pData par-
ameter points to a block of things that tell exactly what information
you're looking for. Here’s the Pascal declaration for the parameter
block.

type TGnlData = Record

iOpCode: Integer; {call number}

iError: Integer; {error code returned here}

lReserved: Longint; {reserved by Apple}
{additional data, different for each call}

End;

The first part of the record is the call number. This determines
which of PrGeneral’s functions you're asking for. Currently, there are
five PrGeneral calls, and we'll talk about each of them in a minute.
The next field contains the error code returned by the PrGeneral call.
The reserved field is just that. Each PrGeneral call also defines some
additional call-specific fields we’ll talk about soon.

The following are the five calls supported by PrGeneral.

¢ GetRslDataOp (call number 4) returns data about the printer’s
resolution capabilities.
SetRslOp (call number 5) sets the current printer’s resolution.
DraftBitsOp (call number 6) allows you to print bitmaps with
draft printing.

¢ NoDraftBitsOp (call number 7) turns off bitmaps during draft
printing.

*  GetRotnOp (call number 8) lets you find out if the user has chosen
vertical (portrait) or horizontal (landscape) paper orientation.
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The getRslDataOp call lets you find out about the resolutions
supported by the current printer, usually specified by the user in the
page setup dialog. For example, the LaserWriter can print as small
as 25 percent of actual size, as large as 400 percent, or anything in be-
tween; the ImageWriter can print in 72 by 72, 144 by 144, 80 by 72, or
160 by 144 resolution, and only those values. The getRslDataOp call
will tell you if the printer supports discrete resolution only, and
which values if so; for variable resolution, it will give you the
range.

The setRslOp call can be used to set the printer’s resolution di-
rectly, without having to rely on the user to do it right with the
print dialogs. The idea here is to obtain a resolution that’s sup-
ported by using the getRslDataOp call and then use setRslOp to plug
in the new value. If you use values that aren’t right, the Printing
Manager will set the resolution to the printer’s default.

The draftBitsOp routine lets you pull off a neat trick: prining
bitmaps in draft mode on the ImageWriter. Normally, draft mode
disables all bitmaps, as well as fonts and font styles. By calling
PrGeneral with the draftBitsOp constant, bitmaps will be printed
when the user has selected draft mode. If you're going to use this
call, you should do it before calling PrJobDialog or PrStlDialog, be-
cause it locks the user out of certain choices. Specifically, it forces
the printing choices to be draft mode and portrait orientation if the
user is going to print to an ImageWriter. On a LaserWriter, this call
doesn’t do anything, since the LaserWriter’s draft mode is its only
method of printing.

When you use this call, each bitmap will be printed in turn, from
top to bottom, and paper motion is always forward. If you have two
bitmaps side by side, you'll have a problem, because the Image-
Writer will finish drawing the first bitmap and then will not be
able to print the second one, since the print head will be too far down
on the page and the ImageWriter driver won’t move it back up for
this kind of printing.

To avoid this problem, you have to make sure you print your bit-
maps from the top of the page to the bottom. If the top of any of
them overlaps the bottom of another, you’ll have to combine them
by CopyBitsing them into the same image and then printing the com-
bined image. Oh well.

When you're all done printing bitmaps in draft mode, you should
call PrGeneral with the noDraftBitsOp constant. This will turn off
bitmap printing in draft mode and will return draft mode printing to
its usual text-only, single-font, boring self.
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Terminology corner. When the Macintosh and its printing soft-

ware first appeared, the ImageWriter was the only printer
supported. There were two printing methods: draft and spool
printing. In draft printing, the printing happened immedi-
ately, without writing an intermediate file to disk, and only
text was printed, using only the printer’s built-in standard font.
In spool printing, a file containing a QuickDraw picture was
created on disk and then sent to the printer, and this picture
could contain any graphics or font changes you wanted. The rea-
son for the creation of spool printing was that printing pictures
directly required too much memory for the old 128K Macintosh:
the picture, the code to draw it, and the code to print it all had
to be loaded at the same time. By creatin rmediate file,
the application’s imaging code could be pl segment and

~ then unloaded when it was time to prin . Apple intro-
duced the LaserWriter, which only worked with Macintoshes
containing 512K of RAM or greater anyway and which only
knew one way to print—beautifully—the words draft and spool
didn’t really work right anymore. Now, dmft meant “printed
with no intermediate file,” and spool meant “printed with an
intermediate file,” which never happened on a LaserWriter.
This is why we now have such interesting variations as a La-
serWriter that always prints in draft mode (which just means
no intermediate disk file is created) and an Imageerter that

~ can print bitmaps in draft mode (again, meaning no disk file is
created). -

The last of the PrGeneral calls is getRotnOp, which tells you if
the user has selected portrait or landscape orientation. It simply re-
turns a boolean value. If it's true, the document is set up for land-
scape; otherwise, it’s portrait.

These are the only PrGeneral calls supported now, but there will
probably be more in the future. As Apple adds more functionality to
the Printing Manager and implements new high-level ways to deal
with it you should probably pay close attention, since the high-
level interface will probably be the only one that continues to work
the same way over the next couple of years.
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Operating System Utilities

As the Macintosh product line has grown and diverged over the
last few years, it’s gotten harder and harder to figure out what fea-
tures are available in the machine your application is running on.
System 4.1 includes a new call that can help you figure out some
things about the environment your application is living in.

New Operating System Utilities routine.

Function SysEnvirons (versionRequested: Integer; VAR
theWorld: SysEnvRec): OSErr;

There are all sorts of globals, tricks and techniques inside your
Macintosh that you can use to find out about what kind of Macintosh
you've got, what’s plugged into it, what ROM version it has, and so
on. Now, for the first time, all of your favorite configuration stuff
has been gathered together for convenient one-stop shopping in the
SysEnvirons call.

In one shot, this call will tell you all the following information:

¢ What kind of Macintosh you’ve got (128K/512K, XL, 512Ke,
Plus, SE, II, or something from beyond).

¢ The version of the System file that’s open (4.1 or later only).

¢ Which microprocessor is running the computer (68000, 68010,
68020, or science fiction). '

¢  Whether the computer has an Apple-installed 68881 floating-
point coprocessor.
Whether Color QuickDraw is in the ROM.
What keyboard is attached (original, original numeric pad,
Macintosh Plus, Apple Keyboard [ADB-based], Apple Extended
Keyboard [ADB-based], or something unrecognizable).
The version of the AppleTalk drivers.
The reference number of the current System file’s folder (a
WDRefNum) or volume (a VRefNum).

What a bargain! All that stuff for just one call. In addition, this
call is designed to be extended when necessary. When you call it, you
pass along a version number. SysEnvirons responds with that version
number if it can and the nearest one otherwise. This will allow Ap-
ple to add new fields of information to this call in the future, making
it an even bigger deal for finding out what you’ve got in your Macin-
tosh.
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Sound Manager

In versions $69 and $75 of the Macintosh ROM (the 64K and
128K ROMs), the Sound Driver allowed you to carry a tune on your
Macintosh. On the Macintosh II, the sound capabilities have been
enhanced so much that the Sound Driver has been promoted to man-
agement—it’s now the Sound Manager.

The biggest news about the Sound Manager for non-musical types
is the invention of a resource type that holds sound information
(which can be music, speech, a message to your dog, or the theme
from “Pee-Wee’s Playhouse”). While you have to know what you're
doing to create these resources, which are type ‘snd,’ it’s easy to
write code to copy, paste, and play them in your programs.

Sound Manager routine. Not all routines are listed.
Macintosh II only:

Function SndPlay (chan: SndChannelPtr; sndHdl:
async: Boolean): OSErr;

This is the magic call that lets even us total music zeroes play
music in our programs. The easy way to use this routine is to pass nil
for the chan parameter, which will create a new channel or queue to
pass the music commands to. The sndHd] parameter should be a
handle to an ‘snd " resource that you got from a friend who knows
how to play piano or that you digitized, and you should pass false
for the async parameter.

If you learn a little more about how the Sound Manager works,
you can create your own sound channels and use them for fancier ef-
fects like stereo. You can use some of the other Sound Manager com-
mands to control exactly what you want to do. The Sound Manager
lets you have various synthesizers, or drivers, that can process spe-
cial formats like plain notes, wave tables, or MIDI data. For a great
demo of the Macintosh II's sound capabilities, check out the alert
sound that’s a stereo recording of an elephant trumpeting. It'll make
your eyes water.

Shutdown Manager

The Shutdown Manager is a little collection of code that makes
sure your Macintosh is all ready to be turned off when you're done
working. Most users see it when they choose Shut Down from the
Finder’s Special menu. For those lucky enough to have a Macintosh

Handle;
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II, this turns the computer’s power off; otherwise, it puts up the alert
that tells you it’s OK to turn the computer off yourself.

The Restart command in the Finder is also performed with the
help of the Shutdown Manager. When you do a restart, all the
housekeeping things that take place on a Shut Down command are
handled; instead of killing the power or putting up the alert,
though, the computer is restarted.

If you want something in particular to happen when the Shut-
down Manager is called, you can install a procedure that will be
called when the user shuts down or restarts, or at both times. This is
handy for such things as signing off a mail server on AppleTalk,
parking the heads on a hard disk, or playing the chorus from “Shut
Down” by the Beach Boys (“Tach it up, tach it up ... ").

Shutdown Manager routines. Not all routines are listed.

Procedure ShutDwnInstall (shutDwnProc: ProcPtr; flags:

Integer);

Procedure ShutDwnRemove (shutDwnProc: ProcPtr):;

The ShutDwnlInstall procedure is used to stick a procedure into
the queue to be executed when the Shutdown Manager is called on to
turn off or restart the machine. You can specify just when in the shut-
down process you want your routine to be called: before unmounting
volumes, before closing drivers, or just before restarting or shutting
down. The second routine is used to take something out of the queue.

That’s it. As long as we’re talking about shutting down, we
might as well end our discussion of the new stuff here. Following
this, you'll find Listing A-1, which uses the new versions of TextEdit
and the Menu Manager to do some tricks.

program NewHiyer;

{Listing A-1 Example of hierarchical menus and stylish TextEdit}

uses

{SLOAD Insider:MPW:PInterfaces:AllInterfaces}

{$U Insider:MPW:PInterfaces:MemTypes.p } MemTypes,
{$U Insider:MPW:PInterfaces:QuickDraw.p} QuickDraw,
{$U Insider:MPW:PInterfaces:0SIntf.p } OSIntf,
{$U Insider:MPW:PInterfaces:ToolIntf.p } ToollIntf,
{$U Insider:MPW:PInterfaces:PackIntf.p } PackIntf;

j
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Listing A-1 continued
const

applelID =
fileID

editID = 130;
textID = 131;

" fontID = 132;
sizelID
styleID

|
[
N
@
~.

{resource IDs/menu IDs for menus}

1]
iy
N
o

nn
]
w W
=W
~ .

appleM = 1; {index for each menu in myMenus (array of menu handles)}
fileM = 2;

editM
textM = 4;
fontM 5;
sizeM 6;
styleM = 7;

]
w
~

menuCount

n
~

{total number of menus (incl. hierarchical)}

aboutItem

[]
o
~

{item in Apple menu}

undoItem
cutItem
copyltem
pasteltem
clearitem

I
o

{Items in Edit menu}

nwwonon
U e W
Se e ve e

newltem = 1; {items in File menu}
closeltem = 3;
quitItem 5;

fontItem 1; {items in Text menu}
sizeItem 2;
styleItm= 3;

wName = 'Window '; {prefix for window names}

windDX = 25; {distance to move for new windows}
windDY 25;

leftEdge = 10; {initial dimensions of window}
topEdge = 42;

rightEdge = 210;

botEdge = 175;

var
myMenus: array [l..menuCount] OF MenuHandle; {handles to the menus}
dragRect: Rect; {rectangle used to mark boundaries for dragging window}
txRect: Rect; {rectangle for text in application window}
textH: TEHandle; {handle to Textedit record}
theChar: char; {typed character}
extended: boolean; {true if user is Shift-clicking}
doneFlag: boolean; {true if user has chosen Quit Item}

myEvent: EventRecord; {information about an event}
wRecord: WindowRecord; {information about the application window}
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Listing A-1 continued

myWindow: WindowPtr; {pointer to wRecord}

myWinPeek : WindowPeek;{another pointer to wRecord}
whichWindow: WindowPtr;{window in which mouse button was pressed}
nextWRect: Rect; {portRect for next window to be opended}
nextWTitle: Str255; {title of next window to be opened}
nextWNum: Longint; {number of next window (for title)}
savedPort: GrafPtr; {pointer to preserve GrafPort}

menusOK: boolean; {for disabling menu items}

scrapErr: Longint;

scrCopyErr: Integer;

theStyle: TextStyle; {for setting TE style}

itemString: Str255; {font name selected}

familyID: Integer; {for setting font ID}

fontSize: Longint; {for setting font size}

procedure SetUpMenus;
{ set up menus and menu bar }

var
i: Integer;

begin
myMenus [appleM] := GetMenu (applelD); {read Apple menu}
AddResMenu (myMenus [appleM], 'DRVR') ; ‘" {add desk accessory names}
myMenus [fileM] := GetMenu(filelID); {read file menu }
myMenus [editM] := GetMenu(editID); {read Edit menu }
myMenus [textM] := GetMenu(textID);

myMenus [ fontM] NewMenu (fontID, 'Font');
AddResMenu (myMenus [5], 'FONT") ;

myMenus [sizeM] := GetMenu(sizelD);
myMenus [styleM] := GetMenu (styleID);

for i:=1 to 4 do
InsertMenu (myMenus[i],0); {install menus in menu bar }

InsertMenu (myMenus|[fontM],-1); {install hierarchical menus}
InsertMenu (myMenus([sizeM],-1);
InsertMenu (myMenus|[styleM],-1);

DrawMenuBar; { and draw menu bar}
end; {SetUpMenus}

procedure OpenWindow;
{ Open a new window }

begin
NumToString (nextWNum, nextWTitle); {prepare number for title}
nextWTitle := concat (wName, nextWTitle); {add to prefix}
myWindow := NewWindow (Nil, nextWRect, nextWTitle, True, noGrowDocProc,
Pointer (-1), True, 0); {open the window}
SetPort (myWindow) ; {make it the current port}
txRect := thePort”.portRect; {prepare TERecord for new window}

~
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Listing A-1 continued

InsetRect (txRect, 4, 0);
textH := TEStylNew (txRect, txRect);
theStyle.tsSize := 12;
TESetSelect (0, 32767, textH):;
TESetStyle (doSize, theStyle, true, textH):;
myWinPeek := WindowPeek (myWindow) ;
myWinPeek”.refcon := Longint (textH); {keep TEHandle in refcon!}
OffsetRect (nextWRect, windDX, windDY); {move window down and right}
if nextWRect.right > dragRect.right {move back if it's too far over}
then OffsetRect (nextWRect, -nextWRect.left + leftEdge, 0);
if nextWRect.bottom > dragRect.bottom
then OffsetRect (nextWRect, 0, -nextWRect.top + topEdge):;
nextWNum := nextWNum + 1; {bump number for next window}
menusOK := false;
EnableItem (myMenus [editM],0); {in case this is the only window}
end; {OpenWindow}

procedure KillWindow (theWindow: WindowPtr);
{Close a window and throw everything away}

begin
TEDispose (TEHandle (WindowPeek (theWindow)“.refcon)):;

{throw away TERecord}

DisposeWindow (theWindow); {throw away WindowRecord}
textH := NIL; {for TEIdle in main event loop}
if FrontWindow = NIL {if no more windows, disable Close}

then DisableItem (myMenus[fileM], closeltem);
if WindowPeek (FrontWindow)”.windowKind < 0
{if a desk acc is coming up, enable undo}
then Enableltem (myMenus[editM], undoItem)
else DisableItem (myMenus[editM], undolItem);

end; {KillWindow}

function MyFilter (theDialog: DialogPtr; var theEvent: EventRecord;
var itemHit: Integer): Boolean;

var
theType: Integer;
theItem: Handle;
theBox: Rect;
finalTicks: Longint;

begin
if (BitAnd(theEvent.message,charCodeMask) = 13) {carriage return}
or (BitAnd(theEvent.message,charCodeMask) = 3) {enter}
then
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Listing A-1 continued

begin
GetDItem (theDialog, 1, theType, theItem, theBox);
HiliteControl (ControlHandle (thelItem), 1);
Delay (8, finalTicks);
HiliteControl (ControlHandle (thelItem), 0);
itemHit := 1;
MyFilter := True;

end {if BitAnd...then begin}

else MyFilter := False;
end; {function MyFilter}

procedure DoAboutBox;

var
itemHit: Integer;

begin
myWindow := GetNewDialog (1000, Nil, pointer (-1));
repeat
ModalDialog (@MyFilter, itemHit)
until itemHit = 1;
DisposDialog (myWindow) ;
end; {procedure DoAboutBox}

procedure MakeStyle (theItem: integer; VAR theStyle: TextStyle);

begin
with theStyle do
case theItem of

1 : tsFace := [];

2 tsFace := [bold];

3 : tsFace := [italic];

4 tsFace := [underline]:;
5 tsFace := [outline];

6 tsFace := [shadow];

7 : tsFace := [condense];
8 : tsFace := [extend];

end; {case thelItem}
end; {procedure MakeStyle}

procedure DoCommand (mResult: LONGINT)
{Execute Item specified by mResult, the result of MenuSelect}

var

theItem: Integer; {menu item number from mResult low-order word}
theMenu: Integer; {menu number from mResult high-order word}
name: Str255; {desk accessory name}

temp: Integer;

~
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Listing A-1 continued

begin
theItem := LoWord(mResult); {call Toolbox Utility routines to set }
theMenu := HiWord (mResult); { menu item number and menu number}

case theMenu of {case on menu ID}

applelID:
if theItem = aboutItem
then DoAboutBox
else
begin
GetItem(myMenus [appleM],theItem, name) ;
{GetPort (savedPort);}
scrapErr := ZeroScrap;
scrCopyErr := TEToScrap;
temp := OpenDeskAcc (name) ;
EnableItem (myMenus [editM],0);
{SetPort (savedPort);}
if FrontWindow <> NIL
then
begin
EnableItem (myMenus [fileM], closeltem);
EnableItem (myMenus [editM], undoltem);
end; {if FrontWindow then begin}
menusOK := false;
end; {if theItem...else begin}
filelD:
case thelItem of

newItem:
OpenWindow;

closeltem:
if WindowPeek (FrontWindow)”.windowKind < 0
then CloseDeskAcc (windowPeek (FrontWindow)”.windowKind)
{if desk acc window, close it}
else KillWindow (FrontWindow);
{if it's one of mine, blow it away}

quitItem:
doneFlag := TRUE; {quit}

end; {case theItem}

editID:
begin
if not SystemEdit (thelItem-1)
then
case theItem of {case on menu item number}

cutItem:
TECut (textH); {call TextEdit to handle Item}
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copyltem:
TECopy (textH) ;

pasteltem:
TEStylPaste (textH);

clearItem:
TEDelete (textH) ;

end; {case theltem}
end; {editID begin}
fontID:
begin

GetItem(myMenus [fontM], theitem, itemString);

GetFNum(itemString, familyID);

theStyle.tsFont := familyID;

{theStyle.tsSize := 12; {fix to set right size}

TESetStyle (doFont+doSize, theStyle, true, textH);
end; {fontID: begin}

sizelD:
begin
GetItem(myMenus [sizeM], theitem, itemString);
StringToNum (itemString, fontSize);
theStyle.tsSize := fontSize;
TESetStyle (doSize, theStyle, true, textH);
end; {sizeID: begin}

stylelD:
begin
MakeStyle (theItem, theStyle):
TESetStyle (doFace+doSize, theStyle, true, textH);
end; {sizeID: begin}

end; {case theMenu}
HiliteMenu(0);
end; {DoCommand}

procedure FixCursor;

var
mouseLoc: point;

begin
GetMouse (mouseLoc);
if PtInRect (mouseloc, thePort”.portRect)
then SetCursor (GetCursor (iBeamCursor)””*)
else SetCursor (arrow);
end; {procedure FixCursor}
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begin {main program}

InitGraf (@thePort);
InitFonts;

FlushEvents (everyEvent, 0) ;
InitWindows;

InitMenus;

TEInit;

InitDialogs (NIL) ;
InitCursor;

SetUpMenus;
with screenBits.bounds do
SetRect (dragRect, 4,24, right-4,bottom-4) ;
doneFlag := false;

menusOK := false;

nextWNum := 1; {initialize window number}

SetRect (nextWRect, leftEdge, topEdge, rightEdge, botEdge);
{initialize window rectangle}

OpenWindow; {start with one open window}

{ Main event loop }
repeat
SystemTask;
if FrontWindow <> NIL
then
if WindowPeek (FrontWindow)”.windowKind >= 0
then FixCursor;
if not menusOK and (FrontWindow = NIL)
then

begin
DisableItem (myMenus [fileM], closelItem);
DisableItem (myMenus [editM], 0);
menusOK := true;
end; {if FrontWindow...then begin}
if textH <> Nil
then TEIdle (textH);

if GetNextEvent (everyEvent,myEvent)
then
case myEvent.what of

mouseDown:
case FindWindow (myEvent.where, whichWindow) of

inSysWindow:
SystemClick (myEvent, whichWindow) ;

inMenuBar:
DoCommand (MenuSelect (myEvent .where) ) ;

inDrag:
DragWindow (whichWindow, myEvent .where, dragRect) ;
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Listing A-1 continued

inContent:
begin
if whichWindow <> FrontWindow
then SelectWindow (whichWindow)
else
begin
GlobalToLocal (myEvent .where);
extended := BitAnd(myEvent.modifiers,shiftKey) <> 0;
TEClick (myEvent .where, extended, textH) ;
end; {else}
end; {inContent}

inGoAway:
if TrackGoAway (whichWindow, myEvent.where)
then KillWindow (whichWindow);

end; {case FindWindow}

keyDown, autoKey:
begin
theChar := CHR(BitAnd (myEvent.message, charCodeMask));
if BitAnd (myEvent.modifiers, cmdKey) <> 0
then DoCommand (MenuKey (theChar))
else TEKey (theChar, textH);
end; {keyDown, autoKey begin}

activateEvt:
begin
if BitAnd(myEvent.modifiers,activeFlag) <> 0
then {application window is becoming active}

begin
SetPort (GrafPtr (myEvent.message));
textH := TEHandle (WindowPeek (myEvent.message)”.refcon);

TEActivate (textH) ;
EnableItem (myMenus[fileM],closeltem);
DisableItem (myMenus [editM],undoItem) ;
if WindowPeek (FrontWindow)”.nextWindow”.windowKind < 0
then scrCopyErr := TEFromScrap;
end {if BitAnd...then begin}
else {application window is becoming inactive}
begin
TEDeactivate (TEHandle (WindowPeek (myEvent .message) ~.refcon));
if WindowPeek (FrontWindow)”.windowKind < 0

then
begin
EnableItem (myMenus[editM], undoltem);
scrapErr := ZeroScrap;

scrCopyErr := TEToScrap;
end {if WindowPeek...then begin}
else DisableItem (myMenus[editM], undoItem);
end; {else begin}
end; {activateEvt begin}
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updateEvt:

begin
GetPort (savedPort);
SetPort (GrafPtr (myEvent.message));
BeginUpdate (WindowPtr (myEvent .message)) ;
EraseRect (WindowPtr (myEvent .message) *.portRect) ;
TEUpdate (WindowPtr (myEvent .message) *.portRect,
TEHandle (WindowPeek (myEvent .message) *.refcon)) ;
EndUpdate (WindowPtr (myEvent .message)) ;
SetPort (savedPort);

end; {updateEvt begin}

end; {case myEvent.what}

until doneFlag;
end.
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}:

}:

}:

resource 'MENU' (128) {

128,
textMenuProc,
Ox7FFFFFFD,
enabled,
apple,
{ /* array: 2 elements */
/* [1]1 */
"About Showoff...", noIcon, "", "",
/* [2] */
"-", noIcon, "", "", plain

resource 'MENU' (129) {

129,

textMenuProc,

Ox7FFFFFF7,

enabled,

"File",

{ /* array: 5 elements */
/* (1) */
"New", noIcon, "N", noMark, plain;
/* [2] */
"Open", nolcon, "O", noMark, plain;
/* [3] */
"Close", noIcon, "W", noMark, plain;
/* [4] */
"-", nolcon, noKey, noMark, plain;
/* [5] */
"Quit", noIcon, "Q", noMark, plain

resource 'MENU' (130) {

130,

textMenuProc,

0x7FFFFFFC,

enabled,

"Edit",

{ /* array: 6 elements */
/* [11 */
"Undo", noIcon, "z", "", plain,
/* (2] */
"-", nolcon, "", "", plain,
/* [31 */
"Cut", noIcon, "X", "", plain,
/* [4] */
"Copy", nolIcon, "C", "", plain,
/* [5]1 */
"Paste", noIcon, "V", "", plain,
/* [6] */
"Clear", nolIcon, "", "", plain

plain,

Listing A-1

continued

\
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Listing A-1 continued

resource 'MENU' (131) {

131,

textMenuProc,

OxX7FFFFFFF,

enabled,

"Text",

{ /* array: 3 elements */
/* [1] */
"Font", noIcon, "\0x1B", "\0x84", plain,
/* [2] */
"Size", noIcon, "\0x1B", "\0x85", plain,
/* [3] */
"Style", noIcon, "\0x1B", "\0x86", plain

}:

resource 'MENU' (133) {

133,
textMenuProc,
Ox7FFFFFFF,
enabled,
"Size", .
{ /* array: 9 elements */
/* [1] */
"9", nolcon, noKey, noMark, plain;
/* (2] */
"10", nolcon, noKey, noMark, plain;
/* [3] */
"12", noIcon, noKey, noMark, plain;
/* (4] */
"14", noIcon, noKey, noMark, plain;
/* [5] */
"18", noIcon, noKey, noMark, plain;
/* [6] */
"24", noIcon, noKey, noMark, plain;
/* (71 %/
"36", nolcon, noKey, noMark, plain;
/* [8] */
"48", nolcon, noKey, noMark, plain;
/* [91 */
"Other...", nolIcon, noKey, noMark, plain
}

}i
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}:

}:

resource 'MENU' (134) {

134,

textMenuProc,

Ox7FFFFFFF,

enabled,

"Style",

{ /* array: 8 elements */
/* [1]1 */
"Plain", noIcon, noKey, noMark, plain;
/* [2] */
"Bold", noIcon, noKey, noMark, bold;
/* [31 */
"Italic", noIcon, noKey, noMark, italic;
/* [4]1 */
"Underline", noIcon, noKey, noMark, underline;
/* [5] */
"Outline", noIcon, noKey, noMark, outline;
/* [6] */
"Shadow", nolcon, noKey, noMark, shadow;
/* [7]1 */
"Condense", nolcon, noKey, noMark, condense;
/* [8] */
"Extend", nolcon, noKey, noMark, extend

resource 'BNDL' (128) {

'Scot ',
0l
{ /* array TypeArray: 2 elements */
/* (1] */
'ICN#',
{ /* array IDArray: 2 elements */
/* [1] */
0, 128,
/*[2] */
1, 129
)’
/* [2] */
'FREF',
{ /* array IDArray: 2 elements */
/* [1] */
0, 128,
/* [2] */
1, 129

Listing A-1

continued
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resource 'DITL' (1000, "About box") {
{ /* array DITLarray: 2 elements */

/* [1] */

{61, 191, 81, 251},

Button {
enabled,
"OK"

}

/* (2] */

{8, 24, 56, 272},

StaticText {
disabled,
"NewHiyer example program\nby Scott Knaster"
"\nversion 1.0 10:55:43 PM 6/23/87"

}i

resource 'DLOG' (1000, "About box") {
{62, 100, 148, 412},
dBoxProc,
visible,
goAway,
0x0,
1000,
"New Dialog"
}i

resource 'FREF' (128) {
'APPL’',
ol

};

resource 'FREF' (129) {
'TEXT',
1,

wn

}i

resource 'ICN#' (128) {
{ /* array: 2 elements */
/* [1]1 */
$"FFFF FFFF 8000 0005 FDOO 0005 9100 0005"
$"9100 0005 91EF 0005 9129 0005 912F 0005"
$"9128 0005 912F 0005 8000 0805 8FO0 0805"
$"8880 0805 8898 C905 8F25 2A05 88A5 2C05"
$"88A5 2A05 8F18 C905 8000 0005 8000 0005"
$"9000 0005 9000 E485 9001 0505 9001 0605"
$"9C90 C405 9290 2605 9290 2505 9CF1 C485"
$"8010 0005 8010 0005 80FO0 0005 FFFF FFFF",
/* [2]1 */
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$"FFFF
$"FFFF
$"FFFF
$"FFFF
$"FFFF
$"FFFF
$"FFFF
$"FFFF

};

resource 'ICN#'

FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF

FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF

(129) {

FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF

FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF

{ /* array: 2 elements */

/* [1]
$"OFFF
$"09D0
$"09D0
$"09F0
$"0910
$"09F0
$"09F8
$"0819
/* [2]
$"OFFF
$"OFFF
$"OFFF
$"OFFF
$"OFFF
$"OFFF
$"OFFF
$"OFFF

}i

*/

FEO0O
0220
0008
0008
0008
0008
OBES8
FFES8
*/

FE0O
FFEO
FFF8
FFF8
FFF8
FFF8
FFF8
FFF8

data 'Scot'

(0) {

0800
09D0
0900
0910
0910
09F8
08D0
0800

OFFF
OFFF
OFFF
OFFF
OFFF
OFFF
OFFF
OFFF

0300
0210
0008
0008
0008
0008
3FES8
0008

FF00
FFFO
FFF8
FFF8
FFF8
FFF8
FFF8
FFF8

09D0
09D0
09D0
0910
08EOQ
09F8
08F0
0800

OFFF
OFFF
OFFF
OFFF
OFFF
OFFF
OFFF
OFFF

FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF

0280
03F8
0008
0008
0008
0008
FFE8
0008

FF80
FFF8
FFF8
FFF8
FFF8
FFF8
FFF8
FFF8

FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF

09D0
09D0
09D0
0910
09F0
09E8
0870
OFFF

OFFF
OFFF
OFFF
OFFF
OFFF
OFFF
OFFF
OFFF

FFFF"
FFFE"
FFFF"
FFFE"
FFFF"
FFFF"
FFFF"
FFFF"

0240"
0oo08"
ooos"
ooos"
ooos"
SFE8"
3FE8"

FFF8",

FFCO"
FFF8"
FFF8"
FFF8"
FFF8"
FFF8"
FFF8"
FFF8"

}i

$"1853 686F 776F 6666 2063 7265 6174 6564"
$"2031 322F 3235 2F38 35"

/*
/*

.NewHiyer created */
6/23/87 */
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68020 Microprocessor
Overview

The Macintosh II is run by a Motorola 68020 micro-
processor, the latest evolution in the 68000 family
(although the 68030 is close behind). This is the first
Macintosh that Apple has produced with something
other than the 68000 as the standard microprocessor.
There are several third-party products that will add a
68020 to your Macintosh, if you want one.

In this short appendix, we’ll talk about what it
means to have a 68020 under the hood, how it affects
software, and some of its features. For this appendix,
and especially for the last part, it would help if you have
an understanding of assembly language and the 68000,
but even if you don’t, you can still take a look at it—
after all, you paid for the whole book.
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Clock Speed and Data Bus

There’s a common misconception that the Macintosh II and the
third-party 68020 upgrades are fast just because they have a 68020.
That’s just not true. If you designed a Macintosh Plus that was ex-
actly the same as the existing one except that the microprocessor
was a 68020 instead of a 68000, it would be barely faster. _

There are two big reasons why the Macintosh II is so fast: clock
speed and bus size. Clock speed is the rate at which the microproces-
sor performs its tasks. Every microprocessor instruction requires a
precise amount of time defined in cycles. A cycle is the time required
to perform one step of an instruction, such as storing data or adding
numbers.

The 68000 in the Macintoshes before the II had a clock speed of
approximately eight megahertz or eight million cycles per second.
You can also run a 68020 at this speed and you’d get a system that
performs a lot like it did with a 68000. The Macintosh II runs its
68020 at about 16 megahertz or twice the speed of a Macintosh Plus.
It’s an oversimplification to say that this doubles the machine’s raw
speed, although it actually does do just about about that.

The other factor in the speed of the Macintosh II is the amount
of data that’s pushed around at once, called the data bus size. With
a 68000, 16 bits of information can be sent at one time between the in-
ternal parts of the system, such as from the microprocessor to RAM.
The 68020 doubles that, letting you slam 32 bits around the system at
once. Again, we can’t strictly say that doubling this number doubles
the speed of the system, but it’s a reasonable estimate.

You can’t add a 32-bit data bus to a system just by dropping in a
68020 microprocessor. The size of the data bus affects a large part of
the design of the system, and the Macintosh II was built to accommo-
date the 32-bit bus right from the start. The wider data bus and the
faster clock speed combine to give the Macintosh II much of its speed
improvement over the models that came before.

Instruction Cache

You're probably familiar with the concept of a cache. All the re-
cent Macintosh models have included the ability to use a portion of
RAM as a cache for stuff that’s usually on the disk. You can control
the size of this cache by using the Control Panel.

The 68020 has its own version of caching. Built right into the mi-
croprocessor is a cache for machine language instructions. As the mi-
croprocessor executes instructions, it keeps them in this cache, which
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can hold up to 256 bytes. Before fetching the next instruction, it
checks to see whether it already has it in the cache. If so, it doesn't
have to bother getting it from memory, and it can execute the instruc-
tion much faster from the cache than from memory. This technique is
especially useful when running through small loops, in which the
same few instructions are executed again and again.

‘The 68020’s instruction cache works by keeping track of the ad-
dresses that it has grabbed instructions from and then compar-
ing them to the addresses of instructions that it’s about to exe-
cute. If your code modifies itself, you could be in trouble, because
the 68020 may have cached the old version of your code, and

‘then try to execute it. The best way to avoid this is to avoid
self-modifying code, a good idea in the Macintosh world any-
way. The Macintosh Operating System, which has to move
code segments around all day, gets around this problem by in-
validating the cache whenever it needs to with a 68020 instruc-
tion.

Coprocessor Interface

The 68020, like most microprocessors, doesn’t do floating-point
arithmetic. It has a close cousin, though, called the 68881, which
does do floating-point arithmetic and does it very fast. The 68881 is
called a floating-point coprocessor, since it works in close alliance
with the microprocessor. Real number calculations with the 68881
are up to 200 times faster than without it. We’re not talking about
200 percent faster, which would mean twice as fast, but 200 times
faster.

You can use a 68881 with a 68000, but it's really designed to work
best with a 68020. The coprocessor interface with the 68020 is very
clean. Instructions that drive the 68881 look like 68020 instructions
and they can be written directly in your code. The Macintosh II in-
cludes a 68881 as standard equipment in every unit.

Addressing Modes

The 68000 defines a pretty rich set of addressing modes for pro-
grammers. In fact, most programmers never get to use all of them. The
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68020 adds a few more you’ll want to try and a few others you'll
never get to, either.

The most interesting new mode for Macintosh programmers is
known technically as memory indirect addressing. In the 68000, you
can only use a register as an indirect address—never memory itself.
The 68020 adds the ability to use a memory location as a base for the
effective address. Since you also get to specify the memory address
itself indirectly, usually through an address register, this amounts
to double-indirection, which matches very nicely with the way
handles work in the Macintosh.

You can combine memory indirect addressing with another new
feature, called scaled index. By using scaled index mode, you can
have an index into an array of bytes, words, long words, or double-
long words, and the instruction will automatically multiply the in-
dex by one, two, four, or eight, depending on the size of the elements
in your array.

By combining memory indirect addressing with scaled index, you
can have amazing flexibility in specifying the effective address. For
example, in the memory indirect post-indexed mode, you can write
an instruction like this:

MOVE.L ([8,Al1],D1*4,36), D2

This instruction starts by getting the value in register A1 and
then adding €ight to it (called the base displacement). The number
that results is called the indirect memory address, and in this case it
would probably be the start of an array or table of values. The 68020
then gets the value in that address and adds the value from register
D1 multiplied by four; since we're multiplying by four, this would
suggest that the values in the array are four bytes each. Finally, 36
is added to this value, giving the effective address at last. The 36 is
called the outer displacement, and it gives us one last shot at index-
ing into an array. In an anticlimax, the value in this location would
then be moved into register D2.

Don’t worry about all this. Any of the values in this addressing
mode can be 0, so you'll usually write something much simpler, like
this:

MOVE ([Al],48), 252(A5)

If you have a handle to an object stored in a register (A1 in this ex-
ample), you can use a single instruction to move the word that’s 48
bytes into the relocatable object to the location at 252 off A5. Obvi-
ously, this can really help when you're writing Macintosh code.
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Instructions

The 68020 defines a few new instructions that you can use to en-
hance your programs. A bunch of instructions have been enhanced to
support 32-bit displacements, where only 16-bit dispacements are al-
lowed on the 68000. These include the branch instructions (BEQ,
BCC, and so on), and the LINK instruction that’s used to build stack
frames. Several instructions now work with larger values. The mul-
tiply instructions (MULS and MULU) now allow 32-bit operands; the
divide instructions (DIVS and DIVU) work with 32-bit and 64-bit
operands; and the CHK instruction can have 32-bit operands.

There are also a lot of brand new instructions. The biggest collec-
tion of them are the bit field instructions, which allow you to di-
rectly examine and manipulate individual bits or groups of bits
within bytes. For example, you can use the BFINS (bit field insert)
instruction to move a group of bits directly into the middle of a byte.
There’s also a BFTST (bit field test) instruction which you can use to
see if a bit field is zero or not. Probably the best name for a 68020 in-
struction is BFFFO (bit field find first one), which will find the first
bit that’s a one in a bit field, but more importantly, you can pro-
nounce this instruction either “biffo” or “boffo.” Both are acceptable.

Things to Remember

The 68020 makes a computer fast because it’s usually clocked at a
fast speed and because it can support a 32-bit data bus. The 68020’s
instruction cache also helps speed up your programs, but you have to
watch out for self-modifying code, or your programs may get a not so
nice surprise.

The 68020 has a very tight coprocessor interface, which works
very well with the 68881 floating-point coprocessor. The 68020 also
has new addressing modes, including one in which you can place a
handle in an address register and pull in bytes directly from the rel-
ocatable object. There are also a lot of new instructions for working
with bit fields and enhancements to existing instructions that let you
work with larger values.




A PPENDTIX C

Macintosh
Technical Note #110

Late in 1986, a very unusual and mysterious technical note appeared
on various Macintosh bulletin board systems. It looked like an offi-
cial Macintosh Technical Note from Apple. Although the note
listed me as the author, I didn’t have anything to do with writing it
and I was pretty surprised to see my name on it, especially since it
contained a pretty bizarre parody of technical notes in general.

This technical note, which was listed as number 110, was filled
with satirical comments and puns, but it was done with subtlety. Al-
though it was obvious to most people familiar with the Macintosh
world that the note was a parody, a few folks inside Apple didn’t
see it that way and decided that it was a really bad idea to have
this thing be an official-looking document from Apple. While vari-
ous factions recommended everything ranging from a public dis-
claimer to litigation to tactical nuclear weapons, Jean-Louis Gassée
had the best idea, as he often does. “Write one of your own,” he said,
“that’s so bizarre that it will obviously be a joke.”

So I did, and subtlety was not, as they say in product develop-
ment, part of the design center. Here are the original note, whose au-
thorship is now suspected but still unclaimed, and the “corrected”
version.
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Macintosh Technical Notes

#110: Processor Compatibility
See also: Technical Note #2—Macintosh Compatibility Guidelines

Written by: Scott Knaster December 2, 1986

This document is a brief look at compatibility problems in applica-
tions whose code assumes they’re running on a 68000 processor.

Many applications which work on existing Macintosh architectures
have encountered problems when running on processors other than
the 68000, such as third-party processor boards and prototype ma-
chines at Apple. To be fully compatible with these CPUs, your applica-
tion will have to observe the rules discussed here.

Caching Considerations

The 68020 has a 256-byte, on-chip “instruction cache.” This auto-
matically caches only those memory locations fetched as instruc-
tions, and thus is read-only. Operations which alter code (such as
impure tables in code) or move code segments (as naturally occurs in
Macintosh memory management) must invalidate the cache’s con-
tents. This invalidation should not be done frivolously, as it’s impor-
tant to maintain cache flow.

The CCR—Condition Code Register—on the 68000 is the Cache
Control Register on the 68020, or Cache Register for short. Motorola
has redefined the “C” flag (the “Carry” condition code) to serve a
dual purpose, keeping backwards compatibility but also using the
flag to signal whether the cache is valid. This double-duty bit is
now called the Cache/Carry flag.
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Memory Alignment

Word- and long-sized memory operands must be even-aligned in
the 68000. The 68020 has no such restrictions, but you should continue
to observe them so your application will work with older architec-
tures.

Apple is considering low-end architectures, including a home
version of the Macintosh (the “Mac Jr.”) using the 68008, which is es-
sentially a 68000 with an eight-bit internal architecture. Unfortu-
nately, VLSI design constraints forced Motorola to swap the number-
ing of bytes within a word, so the memory organization closely re-
sembles the Intel processor family. The processor will automatically
compensate for this when fetching instruction operands, and RAM-
based patches to the Resource Manager will be available. However,
all other in-memory data structures will require byte-swapping be-
fore using them.

On-Site Hardware Upgrades

In my recent book How to Write Macintosh Software, I discussed
the need to prevent applications from depending on the location of
subroutines in ROM. The Toolbox interface is intended to maintain
this independence. As pointed out on page 368, “Apple guarantees
that the ROM will not change while your application is running.”
While this will probably be true in future architectures, Apple is
considering applications which will need hardware upgrades during
the time an application is running. Systems such as file servers, life-
support monitors, and MazeWars servers can’t interrupt operation
just for an upgrade.

It is possible to suspend the processor by driving the HALT sig-
nal (pin #54) high. At this point, future architectures may provide
hardware facilities for swapping processors, or adding peripheral
chips such as MMUs or FPUs. Applications need to know that this
has occurred, especially when the transition is from a 68020 to a less
powerful chip (as might happen when a failing 68020 processor’s
only available replacement is a 68000).

To handle this, new ROMs will detect when the HALT signal
has been used for any reason and give the application the option of
receiving notification by storing the address in a hook for this pur-
pose.

JcpuHALT.EQU $81B ; cpu-HALTed hook [pointer]
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Note that this hook is valid only in ROMs where ROMS5 is
$3FFF or less. Other ROMs cannot guarantee to detect and notify the
condition.

Actually, Apple is considering provisions for dynamically up-
dating ROMs in a similar manner. Since this would invalidate all
addresses obtained through GetTrapAddress, it may cause problems
for existing applications. You may want to keep ROM addresses in
handles, since the ROM will be able to easily find and correctly up-
date all master pointers which point into ROM.
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Macintosh Technical Notes

#110: Processor Compatibility

See also: Technical Note #2: Macintosh Compatibility Guidelines
Motorola MC68020 Reference Manual
Random House Almanac, 1957 Edition
The Baseball Encyclopedia
Star Trek Concordance

Not written by: Scott Knaster ever
Written by: Mike Morton December 2, 1986
Modified by: Scott Knaster January 7, 1987

John Smallberries November 1, 1938

This document is a brief look at compatibility problems in applica-
tions whose code assumes they’re running on a 68000 processor. It
includes recent modifications intended to make the intent and mean-
ing of this note clear to even the casual reader.

Many applications which work on existing Macintosh architectures
have encountered problems when running on processors other than
the 68000, such as third-party boards containing a 68010, a 68020, a
68008, a Z-80, or an Intel 8080. To be fully compatible with these
CPUs, your application will have to observe the rules discussed here.
Failure to do so would be bad.

Caching in the Chips

The 68020 utilizes VLSI technology to support many advanced
features directly on the chip, and implements these features in its
dual-inline package (DIP). This “chip in a DIP” technique, as real
engineers call it, is used to implement a 256-byte, on-chip instruction
cache. This instruction cache can be used to speed up processing, or for
other special applications, such as fault-tolerant operation, in
which computers are kept running even when they’re about to fail. In
well-documented experiments at Xerox PARC in 1981, for example, a
technique was perfected to reliably cache a failing Star, but the
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Instruction format:
bit #15 4
value 1 1

costs of the associated hardware continued to telescope until they
became astronomical.

In normal operation, the cache fills with instructions as they are
fetched. The cache makes no provisions for code which modifies it-

self (known as “self-abusive code”). Any code which modifies itself

can cause problems with cache flow if the code may be executed re-
peatedly. To help with this problem, some versions of the 68020 con-
tain a special instruction which automaticaly disables the cache
“conditionally on warning”; that is, if the code has been modified.
Assembler information for this Cache Conditionally on Warning in-
struction (which was inexplicably left out of the official Motorola
documentation) is provided here:

CACHE COW  Cache Conditionally on Warning

B 12 1 W 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 0 1

To accommodate new features, the condition codes register (CCR)
has been broken up. The main part of CCR, known as the JF (John Fo-
garty), has become a solo register, and has issued two implementa-
tions thus far. The reassignment of the other former members of CCR
has not yet been determined, except that the carry bit of the CCR is
now also a valid indicator of the cache status, so this bit has been re-
named the cache and carry flag.

Memory Alignment

In the 68000, word- and longword-sized operands must begin at
an even address, or an address error will occur. The 68020 has no such
restriction; however, a new Toolbox Manager, called The Masochist,
implements a technique known as “front-end alignment” which will
force an address error under the following circumstances:

1. An odd memory reference was made for a word- or longword-
sized operand.

2. A rather odd chunk of code was executed.

3. A pretty odd programmer tried to execute some code.

4. Every now and then, at random intervals, depending upon the
Venusian calendar.
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As a possible future enhancement, Apple is considering a new mi-
croprocessor, the V-8, which almost perfectly emulates the 68000,
but with much higher performance. The most significant difference
in programming the V-8 is that it utilizes the AOK (approximations
are OK) protocol, which means that all values include a possible er-
ror of 3,448,332,884 plus or minus. Your code should include error-
checking techniques to verify that you have the right values.

Algorithm and Blues

The latest system release, version 4.0, includes a new, powerful
version of the PackBits utility which compresses data. This call is
named PackMan and its parameters are the same as PackBits. The
packing algorithm used for this new call is efficient enough to guar-
antee that the packed data will be no longer than one byte, regard-
less of the length of the unpacked data. Here is the calling format:

PROCEDURE PackMan (VAR srcPtr,dstPtr: Ptr; srcBytes:

A corresponding call to unpack the data is forthcoming.

INTEGER) ;
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A-trap A 68000 instruction that begins with $A; on the Macintosh,
it calls the system software.

allocation block The smallest unit of space that can be allocated to
a disk file.

analog Continuously variable over a range, like a standard clock or
gas gauge.

auxiliary control record A data structure that correlates each part
of a color control to an RGB value.

auxiliary window record A data structure that correlates each part
of a color window to an RGB value.

b-tree A technique used for creating an index into a large collection
of data.

bit image A group of bits in memory that represent a graphical im-
age enclosed by a rectangle.

bitmapped Represented by bits, as the Macintosh display.

blessed folder The directory that contains the copy of System and
Finder that are used to start up a disk.
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blitting Moving bit images from one place to another.

boot blocks System startup information located in the first two
blocks of a volume.

bottleneck A QuickDraw low-level processing routine.

bus size The number of bits that can be transferred at one time be-
tween memory and the microprocessor.

chunky A model of color representation that uses adjacent bits in
RAM to form each pixel in an image.

clock speed The rate at which a microprocessor executes instruc-
tions.

closed architecture A computer design technique that prevents ex-
pansion.

color lookup device A device, usually a chip on a video card, that
relates index values to colors.

color specification A Color QuickDraw data structure that contains
a value and an RGB record.

color table A Color QuickDraw data structure that contains a unique
identifier called a seed, a transparent pixel index, and an array of
color specifications.

comment kind The value that defines a QuickDraw comment.

definition function A routine that determines the precise appear-
ance and behavior of a Toolbox element, such as a menu or window.

depth The number of bits per pixel.
design center The set of goals and definitions that specify a product.

dialog item color table A data structure that determines the colors
for items in a dialog.

digital Represented by discrete values only, like a digital clock or a
TV channel indicator.
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directory A part of a volume that can contain files; also called a
folder.

directory ID A number, unique on a volume, that indicates a
directory.

dirID Shortcut for directory ID.

dithering A technique that combines two or more colors in adjacent
pixels to produce the effect of a new color.

drive queue A data structure that contains an entry for each drive
attached to a Macintosh.

easy to learn Characterized by simple, straightforward operation,
with all basic functions easily understood and accessible.

easy to use Characterized by shortcuts, features, and techniques for
users to become more productive as they learn a program.

file control block A data structure that contains information about
each open file. .

file control buffer A block in the system heap that contains the file
control blocks.

font color table A data structure that contains the color specifica-
tions for a font.

forgiveness The user interface principle that permits users to undo or
correct operations.

full pathname A form of file specification that specifies a volume
name, all appropriate directory names, and a file name.

gDevice A Color Manager device, also called a graphics device.

general A description of software that incorporates flexibility and
can be modified for future enhancements.

global consistency Similar behavior among different applications.
GrowZone function A function implemented by an application pro-

gram that provides a technique for freeing up memory when there
are no bytes free.
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hook A pointer to a routine that can modify the behavior of a sys-
tem routine.

job dialog The dialog that asks for information about a printing job.

local consistency Logical, consistent behavior in all parts of an
application.

local ID A local identifying number attached to a resource in a
BNDL, such as an icon list.

low-memory global A Macintosh system variable that’s stored in
the first few thousand bytes of RAM.

macro A series of commands that can be recorded and replayed.

mask A bit image that is used to modify a cursor or icon when it’s
drawn.

memory indirect A 68020 addressing mode that allows a memory
location to be used as a base for an indirect address.

memory-mapped video A design technique that represents the vid-
eo screen with some part of RAM.

message A call made to a definition function that causes it to per-
form some action.

multi-launch For an application, the ability to be run from a shared
volume by several users at the same time.

noun-verb The user interface technique in which the user selects an
object, then an action.

outer displacement In the memory indirect addressing mode, the
final displacement value.

paradigm A user interface technique or concept.

partial pathname A file specification that does not contain a vol-
ume name.

patch A modification to a Macintosh system routine.
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picture comment Data that’s recorded with a picture and usually
ignored by QuickDraw, but which can be used by other software, such
as the LaserWriter driver.

pixel A single dot on the screen (from “picture element”).

pixel image A group of bits, which represent a graphic image that
may contain more than one bit per pixel.

pixel map A Color QuickDraw data structure that defines a pixel
image and its characteristics.

pixel patterns A variable-sized pixel image, used to define a
repeating color or design.

planar A model of color representation that separates each pixel
into separate planes, with one bit per pixel of information in each

plane.

pointer arithmetic A programming technique that involves moving
a pointer through a data structure by directly modifying the pointer.

PostScript escape font A font in which all text is treated as Post-
Script commands when printed to a LaserWriter.

print dialog Either of the two Printing Manager dialogs, the job
dialog or the style dialog.

reality check A debugging technique in which the programmer man-
ually verifies that information is sensible.

recursion See recursion.

RGB value A specification for a color, which consists of magnitude
values for its red, green, and blue components.

root directory The directory that corresponds to a volume on a disk.
All files that are not in a folder are in the root.

script A system for writing and typing in a particular language and
set of characters.

seeded Given pre-release, prototype equipment under special agree-
ment.
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sexy A modern marketing term that indicates an allegedly clever or
interesting concept.

shell A program that controls the launching of other programs.

signature resource A resource whose type is the same as the owner’s
signature.

special case A programming situation that is handled by code
that’s specifically written for that purpose.

stack A window management technique that makes a portion of
each window’s title bar visible.

style dialog The dialog that sets the page information for printing.

style record A TextEdit data structure that contains information
about text’s font, face, size, and color.

synthetic font A font that was specially constructed for the current
screen’s depth.

system startup information Configurable information that’s stored
in the first two blocks (the boot blocks) of a volume.

tiling A window management technique that divides the screen
space among all open windows.

transfer mode One of a set of logical functions that are performed
when QuickDraw combines two bit images.

trap A call to the Macintosh system software, also called an
A-trap.

trap dispatcher The part of the Macintosh system software that
converts trap numbers to memory addresses and calls the routines.

unimplemented instruction trap The 68000 feature that's used to
capture instructions that start with $A (see A-trap) and send them
to the trap dispatcher.

User Interface Toolbox The part of the Macintosh system software
that implements the user interface features.

venerable Commanding reverence by virtue of position or age.
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verb-noun The user interface technique in which the user selects an
operation first, such as insertion or deletion, then the object.

vertex A corner of a polygon.

volume control block A data structure in memory that contains infor-
mation about a volume.

volume information block Information about a volume stored on the
volume itself.

volume reference number A unique number that’s assigned to a vol-
ume when it's mounted.

vRefNum See volume reference number.

working directory A technique in the Hierarchical File System for
referring to a volume and a disk directory with a single integer.

working directory control block A data structure maintained by the
Hierarchical File System, which keeps track of a working direc-
tory.

working directory reference number A number that’s assigned to a
working directory, which can be used in file system calls.
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68020 processor, 288, 341-346
68881 floating point co-processor, 289, 343
A-traps, 64, 357
Addresses,
matching trap numbers to, 46
system routine, 65
Addressing modes, 68020, 343-344
Advanced operations, implementing, 20
Alert modes, 24
Algorithm,
multiple screen windowing, 261-262
special case, 51
Allocation block, 78, 357
Analog, 357
indicators, 25-26
APPL file type, 164
Apple Desktop Interface, 7
Apple 11, history of, 42
Apple lIgs, 6
Apple LaserWriter, 170-186
AppleShare, 8
AppleTalk network, 8
using with Printing Manager, 166
Applications,
quitting, 140
restoring the state of, 224-226
ASCII text, sending to printers, 169
Auxiliary control record, 307, 357
Auxiliary window record, 357
B-trees, 8, 357
BackColor procedure, 101
Bit image, 357
buffers, 199-200
updating, 188-196
Bitmap record, 205
Bitmaps, 169, 357
copying to pixel maps from, 105
offscreen, 200
Blessed folder, 357
Blitting, 190-192, 358
BNDL resource, 159
Boot blocks, 77, 358

Bottlenecks, 358
QuickDraw, 67
Buffers,
bit image, 199-200
offscreen with Color QuickDraw, 212-218
Bus size, 358
Buttons, designing, 135
Caching considerations, 348
Cancel alert, 168
Chooser, 38
selecting a printer with, 149
Chunky format, 105, 358
Clearing memory, 206
Clock speed, 358
68020, 342
Closed architecture, 14-17, 358
Color, 97-126, 196-199
cursors, 110-111
drawing models, 101
grafports, 107-109
lookup device, 100, 358
Manager, 100
models, listing for creating, 112-125
monitors, designing for, 210
Quickdraw, 8, 98-126, 197-212
specification, 358
specification record, 102
table, 103, 218, 313, 358

support in Dialog Manager on Macintosh II,
309-313

support in Font Manager on Macintosh II, 314-

316

support in Windows Manager on Macintosh II,

300-307

table, 103, 218, 313, 358
Colors,

maximum number of, 98

RGB values of, 99-100
Command key

equivalents, 128, 236

symbols, adding to dialog box, 134
Command keys, 128
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Commands, Feedback, user, 21
PostScript, 178 File control block, 79, 359
buffer, 80, 359

providing equivalent mouse and keyboard, 128-
137

Comment kind, 358
CommentProc pointer for grafports, 174
Communication settings, LaserWriter, 184
Compatibility, 41-82
introduction to, 31-39
Control Manager, Macintosh 11, 307-309
Control Panel, 38
screening out with the, 259
Coordinate systems, QuickDraw and PostScript, 181
Coprocessor (see also Motorola 68881), 343
CopyBits, 105, 190-196
color version of, 197-212
using to save multibit information, 210
using with MultiFinder, 195
using with offscreen buffer, 200-208
CoreEdit, 295
Cursors, color, 110-111
Custom icons, 151-156
Cycles, clock, 342
Daisywheel printer support, 10
Dashed lines, recording PostScript, 183
Data bus, 68020, 342
Data structures, file system, 78
Date formats, new, 319
Default buttons, selecting, 130
Definition functions, 45, 66-67, 358
Defprocs, 67
DelMenultem, 235
Depth, 358
Dereferencing handles, 161
Design center, 358
Design considerations, user interface, 18-29
Desk accessory windows, 236, 249
DeskHook, 62
Desktop file,
finding icons in, 162
rebuilding the, 155
Device names, current, 150
Devices, choosing, 38
Dialog item color table, 310, 358
Dialog Manager,
interpreting commands with, 135
Macintosh 11, 309-313
Dialogs, Standard File, 70-72, 137
Digital, 358
analog versus, 26
Direct control, 21
Directories, working, 74
Directory, 359
ID, 227, 359
names, 76
dirlD, 359
Discipline, debugging tool, 54
Disk drives, 9
Disk First Aid, 8
Dithering, 359
DLOG resource, 313
Document names, displaying print, 166
Downloading fonts to LaserWriter, 180
Draft mode, 323
Drag window routines, Macintosh 11, 300
DrawPicture, 111
Drive queue, 359
Dual-inline package, 351
Ease of learning versus ease of use, 12-14, 359
EjectNotify, 47
Escape font, PostScript, 182
Event Manager, 127-138
Excel, Microsoft, 14
Expansion slots, lack of on Macintosh Plus, 14
FDA Mover (see Font/Desk Accessory Mover),

File system
compatibility, 32, 73-81
data structures, 78
Files,
Desktop, 152
managing, 140
rebuilding Desktop, 155
resource, 148
resume, 226
specifying, 77
Filterproc, 135-137
Finder, 140-144
early limitations of, 10
resource numbering, 156
FinderName variable, 142
Floating point co-processor, 289, 343
Font color table, 359
Font Manager, Macintosh II, 314-316
Font names, restoring, 228
Font/Desk Accessory Mover, 35
Fonts,
downloading to LaserWriter, 180
escape, 182
international, 291, 318
setting in PostScript, 176
ForeColor procedure, 101
Forgiveness, 359
FPI rule, 29-30
FREF, 151-156
Full pathname, 359
gDevice, 359
record, 259
gdNextGD, 260
GEM, 6
General, 359
Get Info text, 155
GetMaxDevice, 214-215
GetResource, 161
GetVCBQHdr, 79
Global consistency, 18, 359
Global variables, 61-64
medium-level interface, 59
using, 33-34
Grafports,
bottlenecks in, 174
color, 107-109, 213, 306
Graphics, using as indicators, 25
Gray scale images, 196
GrowZone function, 359
Handles, dereferencing, 161
HandToHand function, 219
Hard disks, 9
Hardware upgrades, on-site, 349
Hardware-level interface, 61
HFS (Heirarchical File System), 8, 73-81, 170, 227
High-level interface, 58-60
HiliteControl, 136
History of the Macintosh, 4-5
HLock, 161
Hooks, 7, 47, 61, 360
Human Interface Guidelines, 17
HUnlock, 161
ICN#, 151-158
Icons,
custom, 151-156
finding in Desktop files, 162
INIT 31 mechanism, 35-36
Inside Macintosh technical reference manual, ix, 52
InsMenultem, 235
Installer utility, 37
Instruction cache, 68020, 342, 348
Instruction trap, unimplemented, 64
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Instructions, 68020, 345
Interface levels, 58-59
Interface,
hardware-level, 61
high-level, 60
low-level, 61
medium-level, 60-61
summary of medium-level, 81-82
International Utilities Package, 318
Job dialog, 360
Keyboard,
equivalents, 129
layouts, new, 131
using the, 128
Keys, special, 20
LaserPrep file, 186
LaserWriter, 170-186
communication-settings, 184
Launch, 142
Line drawing routine, video RAM, 50
Lisa, 4, 45
Local consistency, 19, 360
Local ID, 153, 360
Long-term modes, 24
Low-memory globals, 7, 61-64, 360
LWRT resource type, 157
Macintosh 11, features and characteristics of, 287-326
Macintosh SE, features and characteristics of, 284-
287
Macintosh XL, 45
Macro, 360
Mask, 360
icon, 151
Medium-level interface, 58, 60-61
summary of, 81-82
Memory alignment, 349, 352
Memory indirect addressing, 344, 360
Memory upgtade options, Macintosh II, 287
Memory,
allocating for offscreen buffer, 201
clearing, 206
Memory-mapped video, 48, 360
Menu Manager,
Macintosh 11, 290-295
mapping keystrokes with, 134
program using new features of, 327-340
Menus,
consistency of, 28
designing, 235
Message, 360
Metaphors, real world, 19
Mnemonics, keyboard equivalent, 136
ModalDialog, 135
Models, program for creating color, 112-125
Modes,
avoiding, 22-24
types of, 24
Monitor, Apple color, 99-100, 109
Monitors,
designing for color, 210
multiple, 256
Motorola 68020, 288, 341-346
Motorola 68881, 289
Mouse commands, providing keyboard equivalents
for, 128-137
Mouse, using the, 128
MPNT, 162
MPSR, 228-229
MPW Shell, 228
Multi-launch, 360
Multibit images, 208-212
memory for, 214
MultiFinder, 63-64, 140
updating the screen in, 195
Multitasking, 64
Names, path and directory, 76
Network, AppleTalk, 8

Noun-verb technique, 25, 360
Offscreen buffers,
drawing into, 200-208
using with Color QuickDraw, 212-218
OpenCPort, 213
Operating system utilities, Macintosh 11, 324
Outer displacement, 360
Page definitions, PostScript, 183
Page Setup, 73
PageMaker, 14
Palette Manager, 100, 109
PAPA, 150
Paradigm, 360
Partial pathname, 360
Pascal, handling resource types with, 161
Patch, 7, 360
Path names, 76
PBGetFCBInfo, 79
PBGetFInfo, 79
PBOpenWD, 75
PicComment, 175
Picture comment, 361
Pictures, color, 110-111
Pixel, 48, 361
depth setting, 212, 215
image, 103, 361
map, 104, 361
pattern, 105, 361
PixMap structure, 198
Planar, 361
Pointer arithmetic, 161, 361
Port settings, LaserWriter, 184
PostHaste, 185
PostScript, 169, 170-186
commands, sending, 178
comments in, 175
escape font, 182, 361
sending directly to LaserWriter, 184
PostScriptBegin, 175
PostScriptFile, 180
Print dialog, 361
Print Manager dialogs, customizing, 73
Printer Access Protocol, 150
Printer resource files, 151-166
Printers,
Apple’s choice of, 10
identifying the current, 147-150
LaserWriter, 170-186
supported, 146
Printing information, general, 169-170
Printing Manager, 145-186
Macintosh 11, 320-324
using with AppleTalk, 166
Program,
TextEdit and Menu Manager, 327-340
window management, 263-282
Programs,
features and performance of, 29
restoring the state of, 224-226
well-behaved, 54
PrValidate, 168
QDprocs, 69
Quickdraw, 7, 187-222
bottlenecks in, 67-70
Color, 8, 98-126, 197-212
global variables in, 62
old and new model commands, 211
shapes and operations in, 68
translating to PostScript, 173-181
using to send PostScript commands, 177
Quitting to another application, 140
RDEV file, 39
Real life modes, 24
Real time estimates, 22
Rectangles, rounding off, 258
Relocatable blocks, allocating, 203
Relocatable objects, 161, 177
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Renumbering resources, 154
ResEdit, 152, 160, 166
Resolution,
color screen, 99
LaserWriter, 170-186
Resource files, 149
Resource ID collisions, 153
Resource Manager, 223-232
Macintosh II and SE, 316-317
Resource STR numbers, 147
Resources,
renumbering, 154
screen, 259
Restoring state of a program, 224-226
Resume icon, 225
RGB (Red, Green, Blue) values, 99-100, 361
RGBBackColor, 220
RGBForeColor, 220
ROM call dispatching, 53
ROM, modifying, 47
Root directory, 361
Rounding off rectangles, 258
RowBytes, 202
SANE, 289
Saving local information, 226
Scaled index, 344
Screen mapping, 49, 198
Screen resolution, color, 99
Screen,
saving and restoring with CopyBits, 196
updating the, 188-196
ScreenBits global variable, 55
Screens, stacking and tiling with multiple, 256-262
Script, 361
Script Manager, Macintosh II, 317-320
Scripts,
Installer, 37
international, 291, 318
Scrn resource, 259
SCSI device, 47
Seeded, 361
Seeding period, 43
SetFractEnable, 315
SetPortBits, 206
SetTrapAddress, 65
SFGetfile, 71, 137, 225
SFPutFile, 71, 137
Shell, 362
ShowHide, 237
Shutdown Manager, 325-326
Signature resource, 156, 362
SIMMs, 285
SizeWindow, 242
Software, development of powerful, 14
Sound Manager, Macintosh II, 325
Source bit clear, 207
Special case, 362
Special case versions, program, 54
Spring-loaded modes, 24
Stack, 362
Stacking and tiling with multiple screens, 256-262
Stacking windows, 237-239
program for, 263-282
Standard Apple Numerics Environment, 289
Standard dialogs, 34
Standard File dialogs, 137
Standard File system, 33
Standard File, customizing, 70-72
Standards, effect of Macintosh on computer, 11
Status alert, LaserWriter, 166
Style dialog, 73, 362
Style record, 362
Styles, text, 296
Switcher, 140
Synthetic font, 362
SysEnvirons, 222, 324
System 4.1, 290

System calls, design of, 53
System file, importance of leaving alone, 34-37
System startup information, 77, 362
Text styles, 296
TextEdit,
flags, 312
Macintosh II, 295-300
program using new features of, 327-340
TextlsPostScript, 177
Tiled windows, 240-246
Tiling, 362
algorithm, 246-256
and stacking with multiple screens, 256-262
windows, program for, 263-282
Toolbox, 5,7
color resources, 311
Macintosh II, 290
Transfer mode, 362
Trap, 362
dispatcher, 64, 362
numbers, 46
patching, 64-65
system, Macintosh, 53
Traps, 45
Undo feature, 28
Unimplemented instruction trap, 362
User control, 21
User Interface Toolbox (see also Toolbox), 362
User interface,
characteristics of, 17-29
consistency of, 5, 18-19
design considerations, 18-29
User names displaying, 166-167
User-friendly, meaning of, 17
Utilities, Apple, 35-39
Variables, global, 33-34, 59, 61-64
Variant code, window, 306
Verb-noun technique, 24, 363
Vertex, 363
Video modes, user-selectable, 209
Video RAM, 50
Video,
color, 97-126
memory-mapped, 48
Visual indicators, 22
Volume control block, 78, 363
Volume information block, 78, 363
Volume reference number, 74, 363
vRefNum, 363
WDrefnum, 75
Well-behaved programs, 54
Window management program, 263-282
Window Manager, 233-282
Macintosh 1I, 300-307
using grafports with, 107
Windows, 233-282
desk accessory, 236, 249
filling the screen with, 236
Microsoft, 6
placing on multiple screens, 256-262
resizing, 248
sizing, 241
stacking, 237-239
tiled, 240-246
tiling algorithm for, 246-256
Working directory, 74, 363
Working directory control block, 363
Working directory control block, 75, 363
WYSIWYG, 27
Zooming windows, program for, 263-282
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