














Table A6:  Apple Ilcs Memory Cards: A Comparison Chart

Memory Minimum  RAM Chip  ROM Utility
Product ~ Range Increment  Size Capability  Software i
Ilcs Memory 256K-1M 256K 256Kx1 None None
Expansion Card
Gs RAM 256K-1.5M 256K 256Kx1 Option Diagnostics
GS RAM Plus IM-6M 1M 1,024Kx1 Option AppleWorks
Enhancements
RamStak Plus 256K-1M 256K 256Kx1 On card Diagnostics
ROM programmer
OctoRAM 256K-2M 256K 256K SIMM  Option Diagnostics
IM-8M IM IM SIMM
RamPak 4cs 512K-4M 236K 256K x4 None Diagnostics
Caching
Statistics

* 256Kx1-bit (§ chips = 256K)
* 1,024Kx1-bit (8 chips = IM)
= 256Kx4-bit (2 chips = 256K)
* 256K SIMM

* IM SIMM

Consult your card’s manual to determine what kind of RAM chip the card requires
and how many chips you need (eight for 256Kx1 or 1,024Kx1: two for 256Kx4: or
one SIMM). If you want to play it safe, order the RAM chips directly from the
card’s manufacturer. You will probably pay a little more, but vou will not have any
headaches.

The order in which you fill rows of empty RAM sockets on a card is also important,
If you do not fill the sockets in the proper order, the card will not work properly.
Again, consult your card’s manual for installation instructions.
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APPENDIX 7

Disk Drives for
the Apple IIgs

There are nine different Apple-brand, removable-media disk drives vou can use
with the Apple 1Ics: five 5Y%-inch drives and four 3%-inch drives. This appendix
looks at each of them and examines how to use them with the cs.

5%-INCH DISK DRIVES

The original drive for the Apple II was the Disk II, first released in 1979. It works
with 140K 5Yi-inch floppy disks and comes with a permanent cable that terminates
in a 20-pin rectangular connector.

Apple no longer manufactures the Disk 11, but the company has four other 5%-
inch drives to replace it: the UniDisk 5.25, the Apple 5.25 Drive, the Disk Ilc, and
the DuoDisk. (The Apple 5.25 Drive is the same as the UniDisk 5.25 except for its
Gs-like platinum color.) The drive mechanism in each of these drives is functionally
equivalent to that of the Disk 1L, so all of Apple’s 5%-inch drives read and write
the same disks.

The DuoDisk is unique in that it contains two drives in one box. The UniDisk
5.25, Apple 5.25 Drive, and Disk Llc are all one-drive devices. Each of these drives
has the same type of connector cable, however—aone that terminates in a D-shaped,
19-pin, male DB-19 connector.

You ecan connect two (but no more than two) UniDisk 5.25 or Apple 5.25 drives
together by attaching the second drive to a connector on the back of the first drive.
This method of connecting multiple drives is called daisy-chaining and is Apple’s
“official” technique for attaching multiple drives to a system. Because a DuoDisk
contains two drives, it does not have a daisy-chain connector; nor do the older Disk
I1 or Disk Ile drives.




3%-INCH DISK DRIVES

In 1985, Apple started selling a 3%%-inch drive for the Apple 11 called the UniDisk
3.5. This is a very intelligent device, containing a 65C02 microprocessor and a
program in ROM for controlling disk data transfers. It uses double-sided 800K hard-
shelled disks for media and works with any Apple II model (except older Apple Ilc
systems). The UniDisk 3.5 cable has the same DB-19 connector as the cable for the
UniDisk 5.25 and the DuoDisk.

When the Gs was announced in September 1986, another 3%-inch drive was
unveiled, the Apple 3.5 Drive. It works with the same 800K disks as the UniDisk
3.5 but does not have the built-in intelligence of the UniDisk 3.5. It works only
with the Gs or the Macintosh. The main advantage of using an Apple 3.5 Drive
instead of a UniDisk 3.5 on the Gs is that the Apple 3.5 Drive operates slightly
faster.

The other two Apple-brand 3%-inch drives that can be made to work with the
Gs are the standard 400K and 800K external drives for the Macintosh. To use them,
you must have a Universal Disk Controller (UDC) from Central Point Software
(9700 S.W. Capitol Hwy., #100, Portland, OR, 97219 [503/244-5752]); more infor-
mation on the UDC is provided below. The UDC also works with all other Apple
drives (except the DuoDisk) and with one non-Apple-brand 3%-inch drive, the 800K
Chinon 3.5 drive sold by Central Point Software.

USING DRIVES WITH THE APFPLE Ilcs

The cs has slots like those on the Ile and built-in peripheral ports like those on the
Ilc. To select whether a port or its corresponding slot is active, use the Slots
command in the Control Panel desk accessory. You can call up the desk accessory
menu at any time by pressing Control-OpenApple-ESC.

One of the built-in ports, corresponding to slot 5, is a disk drive port called
SmartPort; it is designed to handle 3%:-inch disk drives and any intelligent periph-
erals that use the data-exchange protocol and electrical specifications defined by
SmartPort. The SmartPort connector is a DB-19 type and is located at the back of
the Gs.

Another built-in port, corresponding to slot 6, is the 5%-inch Drive Port. It
shares the same physical connector as SmartPort—this does not cause problems
because 5Yi-inch drives can be daisy-chained to SmartPort devices.

You will probably want to daisy-chain drives to the SmartPort instead of using
plug-in controller cards. Five types of drives can be chained to the SmartPort: the
UniDisk 3.5, the UniDisk 5.25, the Apple 5.25 Drive, the DuoDisk, and the Apple
3.5 Drive. (You can also use the Disk II, but only if you have a special adapter cable
made up.) It is important to understand, however, that vou cannot chain these
drives in just any order.
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If you are using Apple 3.5 Drives, they must appear at the beginning of the
chain, before any UniDisk 3.5 drives or 5%-inch drives. You can use up to two of
these types of drives.

At the end of the chain come the 5%-inch drives: up to two UniDisk 5.25 drives
or one DuoDisk (which is equivalent to two UniDisk 5.25 drives) may be used.
There is one caveat relating to the DuoDisk, however—because of a hardware
problem in the drive, you cannot daisy-chain a DuoDisk having a serial number
below 433754. Apple has published a technical note describing a hardware fix to
solve this problem, so track it down if you want to use an old DuoDisk with the Gs.

Between the Apple 3.5 Drives at the beginning of the chain and the UniDisk
5.95 drives at the end of the chain come any UniDisk 3.5 drives. The number of
UniDisk 3.5 drives is limited by the capacity of the Gs power supply. Apple rec-
ommends that you have no more than four drives connected to the SmartPort
(including any Apple 3.5 Drives and 5%-inch drives), although the Gs seems to be
able to handle six quite well.

Keep in mind that no other ordering of drives will work: the order must be Apple
3.5 Drives followed by UniDisk 3.5 drives followed by 5%-inch drives.

The ProDOS § operating system requires that disk devices be mapped to tradi-
tional slot/drive combinations with no more than two drives per slot. How, then,
does it deal with the possibility that more than two drives may be chained to the
slot 5 SmartPort?

The way ProDOS 8 assigns slot/drive combinations to SmartPort disk drives is a
bit unusual. In most situations, the first four 3Va-inch drives are considered to be
the slot 5/drive 1. slot 5/drive 2, slot 2/drive 1, and slot 2/drive 2 devices. The two
5Vi-inch drives on the SmartPort correspond to slot 6/drive 1 and slot 6/drive 2.
That is, connecting them to the end of the SmartPort chain is the same as connecting
them to a controller card in slot 6.

If vou use the Gs Control Panel to define a system RAM disk, however, the slot/
drive assignments are scrambled slightly. The first 3%e-inch drive is still the slot 5/
drive 1 device, but the RAM disk is assigned as the slot 5/drive 2 device. The next
two 3%a-inch drives “occupy” slot 2/drive 1 and slot 2/drive 2. Any other 3Y2-inch
drives are not recognized by ProDOS 8,

ProDOS 16, on the other hand, does not require slot/drive assignments and will
work with any number of disk devices without difficulty.

If you wish, you ean also use either of the two standard Apple 5Y-inch disk
controller cards on the cs. If vou put the controller card in slot 5 or 6, keep in
mind that you will not be able to use the SmartPort or the Drive Port, respectively.
You can also use Central Point Software’s Universal Disk Controller on the cs. It
works with almost any tvpe of 3%4-inch and 3Ve-inch drive available for the Gs.

The Chinon 3.5 drives the UDC works that are also sold by Central Point
Software. The only major differences between them and Apple’s 3%z-inch drives are
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that they do not have daisy-chain connectors and that the disk eject button is
completely mechanical. (There is an electronic disk eject mechanism that is con-
trolled by the same software commands as the Apple 3%-inch drives.) The Chinon
drives also work nicely as 800K external drives for the Macintosh.

A nice feature of the Gs is that you can use the Control Panel to specify the slot
of the drive from which to boot—this is called the Startup Slot. The default is “Sean.”
which means that the ¢s will boot from the first drive it encounters in a search
beginning in slot 7 and moving down to slot. 1 (this is the method used on the Ile).
Only the first drive in each slot or port is considered, however, so vou cannot boot
from a secondary drive. If you prefer, you can tell the Gs to boot from a given slot—
specify slot 5 to boot from the first 3Va-inch drive connected to the SmartPort, for
example.
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APPENDIX 8

Resource
Material

If you are interested in developing software on the Gs you should become a member
of APDA, the Apple Programmer’s and Developer’s Association. Its address and
telephone number are as follows:

Apple Programmer’s and Developer’s Association
290 S.W. 43rd Street

Renton, WA 95055

206/251-6548

APDA is an association that was created by Apple Computer, Inc. in August 1986.
It is administered by the Apple Puget Sound Program Library Exchange Co-oper-
ative Association (A.P.P.L.E. Co-op). The primary function of APDA is to dissem-
inate prerelease versions of official Apple programming information for the Apple
11 and Macintosh families of computers. This includes technical reference manuals,
technical notes, and software development tools. APDA is also a convenient source
of non-Apple software and books for software developers.

The advantage of joining APDA is that you can get your hands on useful technical
information quickly. You do not have to wait for the information to be polished and
published in final form.

DEVELOPMENT SOFTWARE

To develop software on the Gs, you will probably want the Apple ITcs Programmer’s
Workshop (APW), which is available from APDA (see above). The basic APW
package includes an editor, 65816 assembler. linker, and several support programs
you can use to create programs that run under ProDOS 16. The official APW
development system is almost identical to the ORCA/M system available from The
Bvte Works Inc., #207-4700 Irving Blvd. NW, Albuquerque, NM, 87114 (505/895-~
§183). This is because The Byte Works developed APW for Apple.
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Another alternative s assembler, which does not require APW, is Merlin 816
from Roger Wagner Publishing, Inc. (1050 Pioneer Way, Suite P, El Cajon, CA,
92020 [619/442-0522]). It comes with a linker which is capable of creating standard
ProDOS 16 applications.

Apple also distributes an APW-compatible C compiler (developed by Megamax,
Inc.) which generates object code in the format expected by the APW linker.

An APW-compatible Pascal compiler is available from TML Systems (#23-4241
Baymeadows Road Jacksonville, FL, 32217 [904/636-8592]). TML also sells a stand-
alone Pascal compiler that uses the standard desktop environment of the Gs.

MACINTOSH CROSS-COMPILERS

You can also develop Gs applications using cross-compilers on the Macintosh. The
advantage of doing this is primarily speed: compilation times are many times faster
when performed by the Macintosh'’s 68000 microprocessor than when performed by
the Gs's less powerful 65816.

Consulair Corp. (140 Campo Drive, Portola Valley, CA, 94025 [415/851-3272])
sells the MACtoGS Assembler/Linker system. It assembles and links APW-compat-
ible 65816 assembly language source code files on a Macintosh to create complete
Gs applications. Of course, to run the applications, you must first transfer them to
the ¢s (using a communications program or Apple’s Passport program),

TML Systems (see above) has a Pascal cross-compiler that generates 65816 source
code files that can then be processed by Consulair's MACtoGS Assembler/Linker.
You can buy the compiler from TML separately or with the MACtoGS Assembler/
Linker included. Another Pascal cross-compiler is available from Megamax, Inc.
(Box 851521, Richardson, TX, 75085 [214/987-4931]).

Megamax also has a C cross-compiler which works with the same source code as
the version of C it developed for APW does.

REFERENCE BOOKS

The many books you will find useful for teaching yourself how to program the cs
fall into four categories:

* cs-specific books
At the present time, most of these books have been written by Apple Com-
puter, Inc. Those that are not yet in final form are available from APDA.
When completed, most will be published and distributed by Addison-Wesley
Publishing Company, Inc.

* Books about the Ile and IIe
These books will assist you in developing traditional applications on the cs.
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¢ General books on programming in 65816 assembly language
* Books about the Macintosh

These books are useful because they describe general techniques for program-
ming in a desktop environment.

Books for the Apple Iics
Apple Computer, Inc., Apple 116s Firmware Reference (Reading, MA: Addison-

Wesley Publishing Company, 1987).

Apple Computer, Inc., Apple llcs Hardware Reference (Reading, MA: Addison-
Wesley Publishing Company, 1987).

Apple Computer, Inc., Apple IIGs ProDOS 16 Reference (Reading, MA: Addi-
son-Wesley Publishing Company, Inc., 1987).

Apple Computer, Inc., Apple 11Gs Toolbox Reference, volumes I and I (Read-
ing, MA: Addison-Wesley Publishing Company, 1988).

Apple Computer, Inc., Apple Programmer’s Workshop Assembler Reference
(Cupertino, CA: Apple Computer, 1987).

Apple Computer, Inc., Apple Programmer’'s Workshop Reference (Cupertino,
CA: Apple Computer, 1987).

Apple Computer, Inc., Human Interface Guidelines (Reading, MA: Addison-
Wesley, 1987).

Apple Computer, Inc., Programmer’s Introduction to the Apple I1cs (Reading,
MA: Addison-Wesley Publishing Company, 1988).

Apple Computer, Inc., Technical Introduction to the Apple 11cs (Reading, MA:
Addison-Wesley Publishing Company, 1956).

Fischer, Michael, The Apple 11Gs Technical Reference (Berkeley, CA: Osborne
MeGraw-Hill, 1987).

Wagner, Roger, Apple 11Gs Machine Language for Beginners, (Greensboro, NC:
Compute! Publications, 1987).
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Books for the Apple Ile and Ilc
Apple Computer, Inc., Apple Ie Technical Reference Manual (Reading, MA.
Addison-Wesley Publishing Company, 1985).

Apple Computer, Inc., Apple lle Technical Reference Manual (Reading, MA:
Addison-Wesley Publishing Company, 1985).

Apple Computer, Ine.., Apple Numerics Manual (Reading, MA: Addison-Wesley
Publishing Companv, 1986).

Little, Gary B.. Apple ProDOS: Advanced Features for Programmers (Bowie,
MD: Brady Communications Company, 1985).

Apple Computer, Inc., ProDOS Technical Reference Manual (Reading, MA.:
Addison-Wesley Publishing Company, 1985).

Little, Gary B., Inside the Apple e (Bowie, MD: Brady Communications
Company, 1985).

Little, Gary B., Inside the Apple Ile (Bowie, MD: Brady Communications
Company, 1955),

Books on 65816 Assembly Language Programming
Eyes, David, and Ron Lichty, Programming the 65816 Including the 6502,
65C02 and 65802 (New York: Prentice-Hall, 1986).
Fischer, Michael, 65816/65502 Assembly Language Programming (Berkeley, CA:
Osborne McGraw-Hill, 1986),

Books for the Macintosh
Apple Computer, Inc., Inside Macintosh, volumes 1. 11 II1, and IV (Reading,
MA: Addison-Wesley Publishing Company, 1985, 1986).

Chernicoff, Stephen, Macintosh Revealed: Unlocking the Toolbox {Indianapolis,
IN: Hayden Book Company, 1985).

Chernicoff, Stephen, Macintosh Revealed: Programming with the Toolbox (In-
dianapolis, IN: Havden Book Company, 1985).
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Little, Gary B., Mac Assembly Language: A Guide for Programmers (New York:
Prentice-Hall, 1956).

MAGAZINES

Magazines are the best source of information on what software and hardware prod-
uets are currently available for the Gs. Many of the magazines that are available are
written for a general audience, but some are clearly for programmers only. The
ones marked with an asterisk in the following list are the ones programmers will
find most interesting.

A+
11 Davis Drive, Belmont, CA 94002
415/5398-2290

*Apple Assembly Line
P.O. Box 280300, Dallas, TX 75228
214/324-2050

Call -A.P.P.L.E.
290 S.W. 43rd St., Renton, WA 98055
206/251-5222

inCider: The Apple 11 Magazine
80 Elm Street, Peterborough, NH 03458
603/924-9471

*MacTutor: The Macintosh Programming Journal
P.O. Box 400, Placentia, CA 92670
714/630-3730

*Nibble: The Magazine for Apple 11 Enthusiasts
45 Winthrop Street, Concord, MA 01742
617/371-1660

*Open Apple
P.0O. Box 7651, Overland Park, KS 66207
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INDEX

65816 microprocessor  1-2, 13 ff.
address space 14
addressing modes 30
cvele time 22, 50
emulation mode 1
instruction mnemonics 30
instruction opcodes 50
instruction set 22, 50
native mode 1
registers 15
specification sheet 471 ff.
speed 2, 13-14, 22

8330 serial communications controller 5

A register 20
Abort interrupts 37, 39
ABSADDR directive 47
absolute addressing mode 35
absolute indexed addressing mode  35-36
absolute long addressing mode 33
access code (ProDOS) 338
accumulator 20
accumulator addressing mode 32
activate event 125, 129, 141
active window 161
ADB  see Apple DeskTop Bus
addition 20, 27
effect of carry flag  17-18
effect of decimal mode flag 18
address space 2, 14
addressing modes 30
absolute 35
absolute indexed 35-36
absolute long 35
accumulator 32
block move 34
direct page 33
direct page indexed 35-36
immediate 32-33
implied 30
indirect  36-37

program counter relative 33
program counter relative long 33
stack 33
stack relative  33-34
stack relative indirect indexed
with Y 34
ADSR envelope 408, 410-411
definition 412
Alert 285-259
alert boxes 267 ff., 2588 ff.
default button  289-290
alert template 289
AllNotesOff 414
AllocGen  407-409, 415
ALLOC_INTERRUPT 39, 360-361
Alternate Display Mode accessory 2,
106, 311
analog-to-digital conversion 10, 399, 407
AND instruction 28
AND mask 437438
APDA 517
appending files 352
Apple IIe 1, 13
Apple ITe 1, 13
Apple 1lcs
announcement of 1
credits 12
Apple DeskTop Bus 7-8, 125
Apple menu 247
Apple Programmer's Workshop 11, 12,
40-41
selecting a language 40
Applesoft 2, 104, 109
Appletalk 3
memory usage 104
applications, creating 49-50
APW  see Apple Programmer's Workshop
arithmetic instructions 27
ascent 197
ASCII character codes 129, 199, 463 ff.
ASL instruction 29
ASML command 50

523




attributes (memory blocks)
bank-boundary limited 113
block 111-112
fixed 112-113, 115
fixed address 114-115
fixed bank 114
locked 112
page-aligned 114
purge level 113
setting 119

special memory not usable 113

audio waveform 392-393
auto-key event 129, 140
auxiliary memory 2

auxiliary type code (ProDOS) 341

B register (accumulator) 20, 25
B register (data bank) 21
background color, text screen 9
banks 800 and $01 106
banks SEO and $E1 102, 104-105
baseline 197
BeginUpdate 175-180, 317
binary-coded decimal 18
binary-to-hex conversion 498
BIT instruction 28
bit-manipulation instructions 28
block move addressing mode 34
block move instructions 25
block record 110, 117-118
block-structured devices 330
BlockMove 120-121
blocks 110
allocating  116-117
disposing  118-119
moving 120-121
purging 115-119
Boolean data type 75
BootInit function 79
border color 9
BoundsRect 171
branch instructions 26
break flag 18
BRK instruction 18, 38, 40
busy flag 361
Button 128
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button (dialog) 273-274
default 274-275

C compiler 12
C register 20
CaleMenuSize 250-251
carry flag  17-18
CautionAlert 288
CHANGE_PATH 342-343
channel address 396
character devices 330
character ') 435
character origin 197
character rectangle 196-197
characters

how to draw  199-201
CharWidth 201
check boxes 275
CheckMItem 248, 251-252
ChooseFont 194

Classic Desk Accessories 2, 4, 5, T0-T1.

311 ff.

installation 313
CLEAR_BACKUP_BIT 344
clicking 67
clipboard 73, 244
clock functions 144 ff
clock speed 102, 105-106
clock/calendar &

CLOSE 350

close box 169, 176, 185

CloseDialog 283, 285

CloseNDAbyWinPtr 314

ClosePoly 207

CloseWindow 175, 182, 185

closing fles 350

color table  163-164, 166, 273
for a window 177

colors
for patterns 188
for pen 187

standard 167
comment feld 42
comment lines 41
compaction 110-112, 115, 117
CompactMem 110



COmparing

effect on carry flag 18

effect on flags 26
comparison instructions 27-28
composite video port 7
conditional assembly 49
constant definitions 4647
content region 161, 168
control characters 463
Control Manager 72

Control Panel accessory 2, 4, 6-7, T0-

71, 311, 330
controls 72, 168
COP instruction 38, 40
COPY directive 42
CPM 11
CREATE 337-338, 343
creating files 337
creation date 341
creation time 341342
CStringWidth 201
cursor (graphics) 141
mask 142
record  141-142
cursor (text screen) 445, 447
horizontal position 447448
positioning 447
vertical position 447-448
cycle time 22

D register 21

data allocation directives  46-47
data bank register 21, 35

data masks 437

data tvpes 75

DbiTime parameter 139

DC directive 46

DeallocGen 414
DEALLOC_INTERRUPT 361
Dec2int 500

Dec2Long 500

decimal mode flag 18
decimal-to-hinary conversion 500
decrementing 27
DeleteMenu  253-254
DeleteMItem 251

deleting files 342
dereferencing handles  114-115
descent 197
desk accessories 70, 255, 311 ff.
and Menu Manager 248
loading 333
desk accessory event 129
Desk Manager 70
DeskShutDown 312-313, 316
DeskStartup  312-313, 316
DeskTop Bus Tool Set 71
desktop metaphor 67
DESTROY 342
development software 517
device driver 436-437
device driver event 129
device name 345
diagnostics 2
dialog boxes 267 ff.
how to use 283 ff.
dialog items 271-272
Dialog Manager 73, 267 ff.
DialogSelect 287-285
DialogShutDown 269
DialogStartup  265-269

Digital Oscillator Chip 10, 71, 73, 389,

392
address register 395
analog-to-digital register 399
control register 395-396
data register 395
frequency register 395

oscillator enable register 395-399

oscillator interrupt register 398
registers 394
volume register 395
wavelorm register  397-398
direct page 14, 106
and ProDOS 16 44
direct page addressing mode 33
direct page indexed addressing
mode 35-36
direct page register 21
directories 330
directory entry 365
DisableDItem 251

Index
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DisableMItem 250-251 Ensonigq 389

disabling items 280 ENTRY directive 43
disk drives 330, 513 ff. EOF position 347, 354
3 Yeinch 6 EOR instruction 28
5 Yiinch 6 EQU directive 43
disk operating system 329 ff. erase operation 203
disk-drive part 6 EraseAre 204
display modes 9 EraseOval 204
DisposeAll  1158-119 ErasePoly 204
DisposeHandle 111, 116, 118 EraseRect 204
DisposeMenu 254 EraseRgn 24
disposing of blocks 111 EraseRRect 204
DlgCopy 287 error reporting, for functions 83
DlgCut 287 ErrWriteBlock 439
DlgDelete 287 ErrWriteChar 439
DigPaste 287 ErrWriteCstring 439
DOC  see Digital Oscillator Chip ErrWriteLine 439
DOC RAM 400 ErrWriteString 439
reading 391-392 event handling 136 ff.
writing  391-392 event loop  125-126, 133-135
DOS 3.3 11 Event Manager 70, 125 ff.
double-click operation 130 event message 132
drag operation 67 event posting  135-136
DragWindow 185 event record 130-132, 189
DrawChar 199, 201 event types 12§
DrawCString  199-200 EventAvail 135
drawing 186 events 70, 125
DrawMenuBar 249, 254 activate 125
DrawString  199-200 menu-related 254-255
DrawText  199-200, 209 update 125
drivers, RAM-based 436 exchange instructions 25
DS directive 46 EXE files 50
EXEC files 351
EA  see effective address expansion RAM  1058-109
editable text item 277-278 expansion slots  3—4
editing techniques, standard 72, 277-278
effective address 30 FFGeneratorStatus 402403
EMShutDown 127 FFSoundDoneStatus ~ 402-403
EMStartup  126-127 FFSoundStatus  402-403
emulation Hag 19 FFStartSound 401, 407
emulation mode 1, 13 FFStopSound  402-403
direct page 14 file attributes  343-344
stack 13, 21 file level 350-351
EnableDItem 281 file system 1D 345-346
EnableMItem 251 file type codes  338-340
END directive 42-43 summary 303 ff.
EndUpdate 180, 317 filename 331
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FILETYPE command 50, 85
fll operation 203
FillAre 205
FillOval 205
FillPoly 205, 207
FillRect 205-206
FillRgn 205
FillRRect 205
filter procedure
alerts 290
dialogs 284
SFGetFile 364-366
FindDItem 281
FindHandle 119
FindWindow 152-153
location codes  184-185
firmware RAM 104
FixAppleMenu 248, 313, 317
FixMenuBar 245-249, 254
Floating-Point Numerics (SANE) 71
flow-of-control instructions  25-26
FLUSH 354
FlushEvents 135
Hushing files 354
FMStartup 193-194
font 73
attributes  198-199
family number 194
proportional 197
purge status 196
scaling 196
selecting 194
font characteristics 193194
Font Manager 73, 193-194
font rectangle  196-197
fontlD 194
FORMAT 355
formatting disks 355
FPT see function pointer table
frame 168
frame operation 203
FrameAre 204
FrameQOval 204
FramePoly 204, 207
FrameRect 204-205
FrameRgn 204
FrameRRect 204

free space functions 121
free-form synthesizer 401-403
free-run mode 396
FreeMem 121
frequency register, DOC 395
FrontWindow 183
full native mode, definition of 19
function pointer table 81
functions 3

error codes 83

returning a result  82-53

tool set 68

work areas 54

game /O port 6
GCB  see generator control block
GEN directive 48
General Logic Unit (sound) 389-390
generator 10, 392, 397, 399
deallocating 414
halting 402
priority 405409
status 403
generator control block 403
generator table 406
GEQU directive 43
GetBackColor 201-202
GetBackPat  155-189
GetCaretTime 143
GetCursorAdr 143
GetDbITime 139
GetDefButton 281
GetDItemBox 251
GetDItemType 251
GetDItemValue 281, 283
GetErrGlobals 437
GetErrorDevice 438
GetFontlnlo 190, 197-198
GetForeColor 201
GetHandleSize  119-120
GetInGlobals 437
GetInputDevice 438
GetlRQEnable 442
setlText  281-282, 285
GetMHandle 2353
GetMItemMark 252
GetMItemStyle 253

Index
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GetMouse 141 HideCursor 143

GetNewDItem 271, 280, 286 HideDItem 281
GetNewModalDialog  269-271, 280, 283 HideWindow 1850, 182, 185
GetNextEvent 182, 189, 286-257 HiliteMenu  255-256, 287
GetNextEvent 126, 128-133, 135-136, HLock 112, 115, 118-119
138, 140 HLockAll 119
GetOutGlobals  437-438 human interface guidelines 67-68, 241,
GetOutputDevice 438 254
GetPen 190 HUnLock 112, 115, 118-119
GetPenMask 188 HUnLockaAll 119
GetPenPat 158
GetPenSize 191 IO device
GetPenState  190-191 initialization 4358-439
GetPort 186 input 440
GetPortRect 171 logical types 435-436
GetSoundVolume  400-401 output  439-440
GetTableAddress  403-407 icon definition 279
GetTextFace 199 icon items 279
GetTextMode 202 ID numbers, for menu  244-245
GET_BOOT_VOL 338 ID tag 44, 115-116
GET_DEV_NUM 356-357 ImageWriter 11 437
GET_EOF 351-353 MouseText icons 437
GET_FILE_INFO 343-344 immediate addressing mode  32-33
GET_LAST_DEV 357 implied addressing mode 30
GET_LEVEL 351 incrementing 27
GET_MARK 353-354 index register select flag 19
GET_NAME 357-358 index registers 20
GET_PREFIX 347, 358 indirect addressing mode  36-37
GET_VERSION 355-359 information bar 168, 175, 178-179
global coordinate system 132, 171-172 InitColorTable 166
global labels 43 InitCursor 141, 143
GlobalToLoeal 172, 1589 InitTextDev  435-439, 449
GrafPort  170-171 InsertMenu 243, 248, 254
graphics display memory 105 InsertMItem 251
grow box 168, 176 InstallCDA 313
CrowWindow 177, 185 InstallFont 196
INSTIME directive 48

handle 75, 110 instruction field 41

dereferencing  114-115 instructions, 5816 22
HandtoHand 120-121 instrument, musical 409410
HandtoPtr 120-12] Int2Dec 499
headphone jack 5, 10 Int2Hex 498
Hertz 392 integer 75
hex-to-binary conversion 499 Integer Math tool set 71, 497 ff.
Hex2Int 499 inter-register transfer instructions 24
HexZLong 4599 interrupt handling 360
HexIt 498 and Scheduler 71
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interrupt instructions 30
interrupts 37 ff.
hardware 37
IR() disable Hag 18
software 38
IntSource 442
InvalRect 140
InvalRgn 140
inverse display 443
invert operation 203
[nvertAre 205
[nvertOval 205
InvertPoly 205
InvertRect 205-206
InvertRgn 205
InvertRRect 205
TRQ disable flag 18, 38
[RQ interrupts 37-39, 360
vector 38
IsDialogEvent 286-287
item descriptor 272-273
item values 283
item-definition procedure 279-280
items
adding to dialogs 280-281
changing attributes 281-282

jump instructions 26

K register 21

KEEP directive 42

kev-down event 129, 140
kevboard 7

kevhoard equivalent 241, 247, 255
kevboard events 129

kevboard VO 435

kevboard input 441-442

kevboard interrupts 442

KillPoly 207

label field 41
labels
local and global 43
naming rules 41
language card 104
LEShutdown 269
LEStartup 269

Line 203
line drawing 203
LineEdit tool set 72, 269
LineTo 203

and polygons 207
LINKED language 30
Lisa &7
LIST directive 47
List Manager 73, 194
listing dircctives 47-48
load file (ProDOS 16} 30
load/store instructions 22-23
LoadOneTool 78, 85
LoadSysFont 196
LoadTools 77-78. 80, 85
local coordinates 141, 171-172
local labels 43
LocalToGlobal 172
locking blocks 115, 118
logical instructions 28
long integer 75
long static text items 276-277
Long2Dec 300
Long2Hex 498
LONGA directive 44
LONGI directive 44
LSR instruction 29

m Hag 19
MACGEN program 49, 75
Macintosh XL 67
macro definitions  458-49, 68
macro files

APW 76

tool sets 4495
magazines 521
main memory 2
mark position 347, 352, 354
master pointer 110

removal 118
MaxBlock 121
MCOPY directive 42, 49
measuring text 201
memory bank, definition of 14
memory expansion 102
memory expansion cards 109, 307 ff.
memory expansion slot 3
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Memory Manager 68, 102, 110 ff.
available memory 106
memory map  102-103
memory space 101
memory usage 2
memory/accumulator select flag 19
menu 241
color 236
creating 243
removing 233
menu bar 241
creating 248
size 249
menu item
appearance 246
changing attributes 249
changing name 249-250
checking 251-252
Close item 244
color-replace highlighting 247
deleting 251
desk accessory item 244
disabling 246, 250-251
dividing line 247
editing 244
enabling  250-251
inserting 251
marking 248, 251-252
text style 252-2353
Menu Manager 72, 241
menu title
changing name 249
highlighting  255-256
menufitem line list 243-244
MenuKey 255
MenuSelect 254-255
MenuShutdown 243
MenuStartup 242
MIDI 408, 413
mini-assembler 2
Miscellaneous Tool Set 70, 144
MMShutDown 116
MMStartup  115-117, 126
modal dialog boxes 269-271
ModalDialog 270, 283-285, 288-259
modeless dialog boxes 269, 285 ff.
modification time 344

530 Index

modifier flags  132-133
modifier keys 129
most-significant bit 18
mouse 8§
mouse activity, in windows 183 ff.
mouse events 128
mouse-down 128, 138
mouse-up 128, 139
MouseText 443, 445
Move 189, 190, 199-200
MoveTo 189, 190, 198-200
MTShutDown 144
MTStartup 144
MVN instruction 25, 34
MVP instruction 25, 24

native mode 1, 13, 44

negative flag 19

negative numbers 19

New Desk Accessories 70, 311 ff.
installation 317

New-Video register 162

NewBarColor 256

NewDItem 271, 250-281, 256

NewHandle 110-111, 114, 116-118, 127

NewlnvertColor 256

NEWLINE 349

newline character 349

NewMenu 243, 248, 253-254

NewModalDialog 269-271, 280, 283

NewModelessDialog  285-286

NewOutColor 256

NewWindow 140, 170, 173, 175-176,
179-180, 182, 2058-209

NMI interrupts 37, 39

NOP instruction 30

Note Sequencer 73

Note Synthesizer 73, 407-408

NoteAlert 288

NoteOff 407, 412, 414-415

NoteOn 407, 4089, 415

NSShutDown 414

NSStartup 408, 412413, 415

NTSC video port 7

number conversion 497 ff.

numbering systems  44-43



OBJ files 42

object code format 50
ObscureCursor 143
OffsetPoly 207
one-shot mode 397
opcode 22

OPEN 348

opening files 348
OpenNDA 314
OpenPoly 207
operand 22

operand field 42
operating systems 10-11
OR mask 437-438
ORA instruction 28
oscillator mode 397, 413
oscillator, halting 393
overflow flag 15-19

page region 169
paint operation 203
PaintArc 204
PaintOval 204
PaintPoly 204, 207
FaintRect 204, 206
PaintRgn 204
PaintRRect 204
palette 163-164, 166, 170-171
ParamText 277, 282
partial pathname 332
Pascal 11
pathname 331
pattern  187-189
background 159
mask 187
PC register 21-22
FPEA instruction 23
PEI instruction 23
pen 186
characteristics 186
pen modes  191-193
pen position 188-190
pen size 191
pen state  190-191
how to change 191
PenNormal 191
PER instruction 23

peripheral ROM  104-105
phantom slots 3
picture items 279
pitch  392-393
pitchbend 408, 412
point, definition of 187
pointer 75
polvgons  207-208
PopLong macro  76-77
PopWord macro  76-77
PortInfo field 170
PortRect field 171
ports 4
PostEvent  135-136
prefixes  332-333, 346
PRINT macro 440
Print Manager 72
printer commands 449
printer 'O 435
printer output 437, 449
PRINTLN macro 440
processor status register 16-17
ProDOS 16 11, 72, 329 ff.
boot disk structure 332
commands 334, 336
entry conditions 43—44
errors 334
memory usage 102, 104
ProDOS § 11, 329
memory usage 101
ProDOS, and the clock 8
program bank register 21, 35
program counter 21-22
bank wrapping 22
program counter relative addressing
mode 33
program counter relative long addressing
mode 33
PtrtoHand 120-121
pull instructions 24
pull-down menu  241-242
purge level 110-113
setting 119
PurgeAll 119
PurgeHandle 113, 119
purging 113, 117, 118
push instructions 23
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PushLong macro 76
PushPtr macro 76
PushWord macro 76

QDAuxShutDown 143
QDAuxStartup 143

QDShutDown 162

QDStartup 162, 172

Quickdraw Auxiliary Tool Set 72, 143
QuickDraw I1 70, 162 ff.

QUIT 50, 359-360

Quit Return Stack 359-360

radio buttons 275
BAM disk 330

booting from 6-7

how to use 6
RAM Disk Tool Set 71
RAM expansion 102
READ 349-350
ReadAsciiTime 144
ReadChar 440-441
reading files 348, 350
ReadLine 440-441
ReadRamBlock 400
ReadTimeHex 85, 144-145
READ_BLOCK 356
ReallocHandle 110-111, 113-114, 118
rectangle, definition of 187
reference books 518
RefreshDesktop 173
register select flags 19
registers 15
renaming files 342343
REP instruction 19-20, 44
reply record 363-364, 367
Reset function 79
Reset interrupts 37, 39
RestoreHandle 110, 113-114, 118
return address 26
RGB video port 7
ROL instruction 29
ROM disk 7, 110
ROM expansion 102, 110
ROM space 2
root directory 330

532  Index

ROR instruction 29
RTI instruction 38-39

S16 files 50

sampling rate 395

SANE T1

scanline control byte  163-164, 167
SCB  see scanline control byte
SCC  see 8530 serial communications
controller

SchAddTask 361
Scheduler 71, 361

Scrap Manager 73

scroll arrow 169

scroll bars 169, 175-176, 178, 275-276
selecting a filename 362
SelectWindow 181,-185
SellText 281-2582
semitone 408

SEP instruction 19-20, 44
serial ports 35, 449
SetAllSCBs 167
SetBackColor 197, 201
SetBackPat  158-189, 203
SetBarColors 256
SetColorEntry 166
SetColorTable 167
SetContentDraw 151
SetContentOrigin 151
SetCursor 141, 143
SetDataSize 181
SetDefButton 281
SetDefProc 181
SetDItemBox 281
SetDItemType 281
SetDItemValue 281, 283
SetErrGlobals 437
SetErrorDevice 438
SetFontFlags 197
SetForeColor 197, 201-202
SetFrameColor 181
SetFullRect 181
SetHandleSize 120
SetlnfoDraw 181
SetInfoRefCon 181
SetInGlobals 437



SetlnputDevice 438
SetlText 281-282
SetMaxGrow 151
SetMenuTitle 249
SetMItem 249, 251
SetMItemMark 252
SetMItemName 249-250
SetMItemStyle 252
SetOrigin 171, 177, 180, 209
SetOutGlobals 437
SetOutputDevice 438
SetPage 181

SetPenMask 188, 191
SetPenMode 191
SetPenPat 188, 191, 203
SetPenSize 191
SetPenState 191

SetPort 186

SetPurge 113, 119
SetPurgeAll 119
SetPurgeStat 196

SetSCB 167

SetScroll 181
SetSolidBackPat 185189, 203
SetSolidPenPat  185-189, 203
SetSoundMIRQV 402
SetSoundVolume  400-401
SetTextFace 194, 198
SetTextMode 202
SetTSPtr 81, 54
SetUserSoundRQV 402
SetWAP 84, 127
SetWFrame 1851
SetWRelCon 151
SetWTitle 181

SET_EOF 347, 353-354
SET_FILE_INFO 342-344
SET_LEVEL 350-351
SET_MARK 347-350
SET_PREFIX 332, 346
SFGetFile 362-363, 367-369
SFShutDown 362
SFStartup 362

shadow register 106
shadowing 106-108

shape drawing 203

shift and rotate 18
instructions 29
ShowCursor 143
ShowDltem 281
ShowWindow 140, 173, 175, 180, 152
ShutDown function  79-80
SizeWindow 155
Slots command 5
soft switches 3, 104
software interrupts 40
SolidPattern  185-189
SONG program  414-415
sound 10
output 393
output channels  393-394
Sound Control register  3890-391
Sound GLU 10
Sound Manager 71, 399 ff.
SoundShutDown 399
SoundStartup 399, 403, 406, 408
source code format 41
comment field 42
comment lines 41
instruction feld 41
label field 41
operand field 42
SP register 15, 21, 23
speaker 5, 10, 389, 392
special characters (menu}  244-245
speed 2, 13-14, 22
SRC files 341
stack 14-13, 21, 106
ProDOS 16 44
pulling 15
pushing 15
stack pointer 13, 21, 23
stack addressing mode 33
stack pointer 15, 21, 23
stack relative addressing mode 33-34, 52
stack relative indirect indexed with Y
addressing mode 34
stage bytes 288
Standard File Operations Tool Set 73,
362
STANDARD.ASM program 79-80, 187,
269, 272
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START directive 4243
START program 333-334, 360
StartDrawing 177, 180, 186
Startup function 79-50
static text items 276-277
status flags 16-17
Status function 79
status register see processor status
register
StllDown 140
StopAlert 288
storage type code (ProDOS) 341
S5TR macro 200
string printing 440
StringWidth 201
style word 253
subdirectory 330
subroutines 26
subtraction 20, 27
effect of carry flag  17-18
effect of decimal mode flag 18
super hi-res graphics  162-167
colors 9
general description 9
memory usage 105
swap mode 397
switch event 129
SYMBOL directive 47
syne mode 397
SysBeep 389
system font 196, 463
height 190
System Loader 72
memory usage 104
purge level 113
System Monitor 2, 101, 109
system window 312
system-control instructions  29-30
SystemClick 314
SystemEdit 314
SvstemTask 314

Table Size 397-398

TaskMaster 131, 136, 138, 173, 176-179,
182186, 189, 208, 210, 255, 269, 286

287
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text color 201-202
text display memory 105
text items
reading values 281-282
selecting a range 282
Text Tool Set 71, 435 ff.
text transfer modes 202
TextReadBlock 440-441
TextReader program 179, 208-210
TextShutDown 435
TextStartup 435
TextWidth 201
TextWriteBlock 439440
thumb 169
TickCount  145-146
ticks 132, 145-146
time formats 144
TimeTools 84-85
title bar  168-169, 176
TLMountVolume 78-79
TLShutDown 77
effect on RAM-based tools 78
effect on user TPT &5
TLStartup 77, 126
effect on user TPT 85
Tool Locator 68, 77 ff.
tool pointer table 81
tool sets 67-68
errors 74
general description 3
how to use 73-75
in ROM 3
loading them 77-78
structure 79
summary 68, 495 ff.
user-defined 84-85
writing your own 80 ff.
TOOL.SETUP program 332, 495
TotalMem 121
TPT  see tool pointer table
TrackGoAway 185
TrackZoom 1585
TRB instruction 28-29
TSB instruction 28-29
two's-complement numbers  18-19
TypeList 366-367



Undo 287

UnloadOneTool 78

unlocking 118

update event 125, 129, 140-141
updating windows  178-150
user control items 276

user items 279

USING directive 43

Version function 79

version number (ProDOS 16} 358-359
for prototypes 79

vibrato 408, 413

video buffer 162

video /O 435

video output 443

video RAM 105

voices 10, 392

VOLUME (ProDOS) 345, 355-356

volume (ProDOS) 330
characteristics 345
directory 330-331

volume {audio) 400-401
control  390-391

WaitCursor 143

WaitMouseUp 140

WAPT see Work Area Pointer Table
waveform  392-393, 395, 397, 402
waveform resolution 398

WDM instructiom 30

widMax 197

Window Manager
window

changing properties
creating 173
events 129

mouse activity in

record 170

removing

text screen

title 177
WindShutDown

152

448—449

173

WindStartup 173
Work Area Pointer Table 68, 79, 84, 127
WRITE 351-352 :

WriteChar 439

WriteCString  439-440
WriteLine 439440

WriteRamBlock 400, 407

WriteString  439—440
WRITE_BLOCK 356

writing files 35

x Hag 19-20
X register 20
XBA instruction

XCE instruction 19, 25

Y register 20

zero flag 15

1-352

20, 25

183 ff,

72, 161 ff.
161, 165 ff.

zoom box 169, 175, 177, 185

ZoomWindow

185
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Program Disk for

Exploring the Apple IIGS
by Gary B. Little

All of the programs listed in this book are available on disk, in source code form,
directly from the author. The disk also contains several other programs, including some
useful desk accessories and a program to display and print screen image files.

TO ORDER the disk, simply clip or photocopy this entire page and complete the
coupon below. Enclose a check or money order for $20.00 in U.S. funds. (California
residents add applicable state sales tax.)

MAIL TO: GARY B. LITTLE
1925 Bayview Avenue
Belmont, CA 94002

Please send me:

(quantity) Disks to accompany Exploring the Apple IIGS, by Gary B. Little, at

$20.00 each.
Check enclosed.
YOUR SIGNATURE:
Name: Title:

Company (if applicable):

Address:

City: State: Zip:
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GARY B. LITTLE Vv Addison-Wesley Publishing Company

EXPLORING
THE APPLE ligs*

Best-selling author Gary B. Little reveals the
power of the amazing new Apple ligs

The Apple lics”is the sophisticated new member of the Apple’ Il family of
computers with outstanding color graphics and sound capabilities. It features
a powerful 16-bit, 65816 microprocessor, custom sound and graphics chips, an
enhanced operating system called ProDOS" 16, and a Macintosh "-like Toolbox
of programming tools to help programmers easily create windows, pull-down
menus, dialog boxes, and other user interface components.

Now Gary B. Little, the author of the acclaimed Inside the Apple lle and Inside
the Apple lic has written an in-depth, technical introduction to the inner work-
ings of the Apple llcs. Written for all assembly language and Applesoft BASIC pro-
grammers, Exploring the Apple lics is a detailed study of how the Apple liGs is
built and how it works.

Little provides thorough discussions of:

the architecture and capabilities of the 65816 microprocessor
software development environments and utilities

the Apple lis Programmer’s Workshop

file management with ProDOS 16

memory map and memory management

using Super Hi-Res graphics

event handling

using the Apple lics Toolbox

Little’s easy-to-read style makes the intricacies of programming the Apple lics
readily accessible. He analyzes all the major functions a programmer will have to
know and shows how to assemble them into a complete application. Each chapter
features extensive examples of program code. Exploring the Apple liGs is the
ideal guide to learning to program the exciting Apple lics.

Gary B. Little is a well-known author, columnist, and software developer. He is a
leading authority on the Apple Il family of computers. His books include the best-
selling Inside the Apple lle, Inside the Apple lic, and Apple ProDOS: Advanced
Features for Programmers. Gary is the developer of the Point-to-Point commu-
nications program and he is also a Contributing Editor for A + Magazine. He prac-
tices computer law in Vancouver, British Columbia.

Cover design by Doliber Skeffington ISBN 0-201-15539-7




