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Devel oper Techni cal Support

#0: About Apple Il Technical Notes Sept ember 1989

Technical Note #0 (this docunent) acconpani es each rel ease of Apple |
Technical Notes. This release includes revisions to Apple |1 GS Notes #26
#35, #36, #45, and #64, AppleTal k #3-#4, Apple Il M scell aneous #10, and
Smart Port #2, new Notes for the Apple |1 GS (#65-#70), and an index to al

rel eased Apple Il Technical Notes. |If there are any subjects which you would
like to see treated in a Technical Note (or if you have any questions about
exi sting Technical Notes), please contact us at one of the follow ng

addr esses:

Appl e Il Technical Notes

Devel oper Techni cal Support
Appl e Conputer, Inc.

20525 Mariani Avenue, MS 75-3T
Cupertino, CA 95014

Appl eLi nk: Al DTS

MCI Mail: AIIDTS (264-0103)

We want Technical Notes to be distributed as wi dely as possible, so they are
sent to all Partners and Associates at no charge; they are al so posted on
Appl eLink in the Devel oper Services bulletin board and other el ectronic
sources, including the Apple FTP site (1P 130.43.2.2). You can al so order
them t hrough APDA. As an APDA custoner, you have access to the tools and
docunent ati on necessary to devel op Appl e-conpati bl e products. For nore

i nformation about APDA, contact:

APDA

Appl e Conputer, Inc.

20525 Mariani Avenue, MS 33-G
Cupertino, CA 95014

(800) 282- APDA or (800) 282-2732
Fax: (408) 562-3971

Telex: 171-576

Appl eLi nk:  APDA

We place no restrictions on copying Technical Notes, with the exception that

you cannot resell them so read, enjoy, and share. W hope Apple Il Technica
Notes will provide you with lots of valuable information while you are
devel opi ng Apple Il hardware and software. The followi ng pages list all Apple

Il Technical Notes that have been rel eased.

Rel eased Apple Il Technical Notes Sept enber 1989
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net wor k vol unes PDOCS #5, #16, #17, #21
NewHandl| e 11 GS #17

Newvenu |1 GS #60

NewW ndow 11 GS #3, #42

next wave_start I1GS #11

NM handl er 11 GS #1

no speci al menory 11 GS #52

Not e Sequencer I GS #23

Not e Synt hesi zer I1GS #19, |1GS #23
NuFX M sc #14

nunbanks MemX #1

Cbscur eCur sor Il GS #34

OVF |1 GS #52, #66
ON_LI NE I1c #5, PDOS #8, #21
option_list GSCs #4

Oiginal Ilc Ilc #7

OSShut down |1 GS #49, GSCS #2
out put redirection 11 GS #31

P- machi ne Pasc #10

PackByt es 11 GS #27

paddl e circuits Ile #6

paddl e read Ile #6

PAGE2 Ile #3

Pai nt Oval 11 GS #34

PAL tim ng chip Ile #2

PAP ATLK #3

Parallel Interface Card Ile #7

parall el interface I'le #7

Pascal 1.1 Firmare Protocol Ile #7

Pascal area PDCOS #25

Pascal Device Support Tools Pasc #10

Pascal Pasc #10, #12, #14, #15
Pascal protocol STATUS call ATLK #6

PASCALI O Pasc #10

pat hnanes GSCs #4

PBO Ile #9

Apple ][ Computer Family Technical Documentation
Tech Notes -- Developer CD Volume 2 -- September 1989 -- 13 of 535




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

PB1

PB2

PEEK

Pen Pattern

PFI

PHO

PH1

PH2

PIC

PI CT data format
pi ct SCB

picture data fornat
picture file formats
PINIT

pi xel s

PMZet Pri nt er Name
PMSet Pri nt er

POKE

port driver

port

Por t Ref

PosMbuse

Post Scri pt fonts
power 2

PONERUP

power up

PREAD

Pr Get PageOri entati on
Pr Get Pri nt er Specs
Print Manager
printer driver
printer interface
printer time-out
printing

ProDGCS 8
change history
invisible bit
par anmet er bl ocks
storage types
zero page
ProDCS devi ces

ProDOS Filing Interface

ProDCS M.I
ProDCS, STATUS
pseudo- devi ce

Ile #9

Ile #9

M sc #11

11 GS #6

PDCS #21

Ile #4, 11 GS #68
Ile #4

le #4, |1 GS #21, #68

#46
#46
#46
#27
#16

H*
w

#35
#3
#6
#36
#36
#34
#1, #3
#67
#1
#49
#1

BRB =B BBBRY

s--=3%

-5 —
R LECE

#35

#35

#35, #36, #38, #67
#35

#36

#3

#16, #35, #36, ATLK #3
PDCS #8, #11, #15

Gaana:

+
B5

PDCS #23

ATLK #6

PDCS #22

PDCS #25

PDCS #22

M sc #8, PDCS #3, #21
PDCS #21

PDCS #16, #20

PDOCS #21

PDCS #21

Put Scr ap Il GS #59

PVWRI TE I'1GS #16

Qui ckDraw | | 11 GS #34, #70
QU T 11 GS #49, PDCS #7, #14
Quitting Interpreter conventions PDCS #7

R W Ile #4

R'W 1ine Ile #2

RAM car d Ilc #5

RAM di sk I1c #5, MenX #1,
RAM based dri ver PDCS #21

RAMRD Ile #3

RAMART Ile #3
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RDY |i ne

READ

READ_ BLOCK

READBL OCK

ReadDi r routine
READDI S

ReadMbuse

real variable storage
rebooti ng

recharge routine
recursive
redirecting output
Ref Con

Ref r eshDeskt op
remote printing
RESET

Resour ce Manager
resource fork
Restart (System Loader)
Revi si on B not her board
RgnHandl e

ROM (1| GS)

ROM evel byte

RPM

RSHI VEM

RT48:

RT64:

RT128:
RTBOOTLQOAD. CODE
RTBSTND. BOOT
RTBSTRP. BOOT

RTI

RTL

RTSETMODE. CODE
RTSTND. APPLE
RTSTRP. APPLE

Run- Ti me Systens
runni ng man

SANE

scan line interrupt
SCcC

SCCAREG

Schedul er

Scrap Manager
scraps, text

screen dunp, 80-col um
screen hol es

SCSI card

segnent s

Sel ector conventions
SendQueue

Ser Fl ag

Serial Card

serial firmnare
serial interface
ServeMuse

SET_DI SKSW
SET_SPEED

Ile #4, 11GS #68
PDCS #17, UDsk #4
PDCS #17

UDsk #4, SnPt #8
PDCS #17

Ile #5

I1c #1, Mus #1, #3
#9

#49

#16

#17

#31

#38

#4

#3

#49, MenX #1
#12, GSCS #5
#5

#52

—_“_rx>__—_-—10v—-—-<Z
CRRR8802

TTIZCZQIIZ®C-CC

>
—w
=x O

H
w

#10
#26

#2

#3

#9

#10
Pasc #10
Pasc #10
Pasc #10
Pasc #10
Pasc #10
PDCS #12

11 GS #1
Pasc #10
Pasc #10
Pasc #10
Pasc #10
Mous #6

#7, #8
#39
#18
#49
#16
#53
#59

#1

#1, llc #1, #6
#5

#22
#14
#16
#18

#3

Il #13, #18
Ile #7

Mous #1, #4
GSCS #7
GSCS #6

8BRS BIBH

T T
QO
n
O

28888888

::gé%gz

=z
888
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Set Ar cRot 11 GS #6
Set ContentOrigin Il GS #47
Set Dat aSi ze I | GS #47
Set G af Procs |1 GS #34
SETI NTC3ROM GSCs #2
Set Mbuse Ilc #1, Mous #3, #4
Set MlitleStart 11 GS #5
Set Qut Buf f 11 GS #16
Set PenSt at e 11 GS #44
SETSLOTC3ROM GSCs #2
Set St dPr ocs 11 GS #34
Set Vect or 11 GS #1, #18
SetWitle 11 GS #61
Shi el dCur sor 11 GS #34
Shol es keyboard Ilc #4
SHORTGRAPHI CS npdul e Pasc #15
Shrinkl t M sc #14
signature bytes UDsk #2
singl e-si ded nedi a Ilc #8
Si zeW ndow || GS #4, #47
slot 3 PDOS #15
Slot Arbiter 11 GS #69
slot arbitration 11 GS #69, GSCS #4, #6, M sc #14
sl ot dependenci es GSCs #4
slot firmware 11 GS #69
sl ot mappi ng PDOS #3
sl ot nunbers PDCS #21
sl ot register GSOs #2
SLOTC3ROM GSCs #2, SnPt #2, #4, #5, #7
Smar t Por t PDOS #20, SnPt #1
Bus architecture SnPt #3
devi ce types SnPt #4
devi ces M sc #8, PDOS #21
Interface SnPt #3
I nterface Version SnPt #2
Sound Tool Set 11 GS #11, #37
sound expansi on connect or 11 GS #9
sound || GS #37
sound i nmpedance 11 GS #9
sound oscil | ator 11 GS #11
sound RAM 11 GS #23
SPConmand ATLK #5
SPWite ATLK #5
SSC Ile #7, Msc #3
SSC interrupts 11 GS #18
Standard File |1 GS #14
St art | nf oDr awi ng 11 GS #3
Starting Interpreter conventions PDOS #7
Start UpTool s 11 GS #12
st at code PDCS #21
static 11 GS #11
STATUS PDCS #20
status |ist SnPt #2
st dArc 11 GS #34
St dOval 11 GS #34
St dRect 11 GS #34
st dRRect 11 GS #34
stereo expansion cards 11 GS #19
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subrouti ne conversion
substitution string
subt ype byte

subt ype codes

Super Serial Card

SV

SW

Sw2

swap- node
swi tch input
SysFai | Myr

Syst em Loader

SYSTEM ATTACH

SYSTEM CHARSET

SYSTEM LI BRARY

SYSTEM M SCI NFO

SYSTEM PASCAL

SYSTEM STARTUP

Syst enirask

TO2+

TO2-

Tads

TaskMast er

Tdevsel +

Tdevsel -

Tdsu

t el econmuni cati ons

Term nal Mode

Text cursor bug

Text Edit

Text Tool s

Thr

Thunder d ock

Ti neDat a

Ti osel +

Ti osel -

Ti ost b+

Ti ost b-

tool set interdependency

tools
out - of - menory
required
starting order
suggest ed

Tr ackGoAway

TREESEARCH routi ne

trkey

Trs

TRS. CODE

trser

Tr wh

TURTLEGRAPHI CS uni t

t wkey

twser

typhed

Uni Disk 3.5 Controller

Uni Di sk 3.5

Uni Di sk 1 D bytes

11 GS #2

|| GS #48

SnPt #7

SnPt #7

Ile #7, M sc #3
Ile #9

|| GS #22, #66
Pasc #10, #16

Pasc #10, #15

GS #42, #47, #53

PDCS #1, #10

Ile #4
Pasc #14
I1c #6
lle #4
Pasc #15
Ilc #6
Ilc #6
Ilc #6, UDsk #2, #3, #4
M sc #6
UDsk #5
UDsk #2
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unit _nunber

UNI TCLEAR

UNI TREAD

UNI TSTATUS

Uni t St at us

UNI TWRI TE

Unl oad Segnent

unl oadi ng dynam ¢ segnents
Unshi el dCur sor
USER

User ID

user tool sets
UserCtlltem
User| D

Userltem

VBL

VBL i nterrupt

VBL interrupt rate
VBL interrupts

VBL signa
\VCB
vendor | D

vertical retracing

vi deo counters

video timng

vol ume control bl ock

WAI T routine

wavef orm buf fer

wavef or m envel opes

wavef or m

waveli st

wFr ane

wi hdd obal s

W ndNewRes

W ndow Manager

wi ndow definition procedure

wi ndow i nformati on bar

wi ndow titles

wi ndows
background patterns
record definition
title handl es

wl nf oDef Proc

wl nf oHei ght

WRI TE

wite protected

zero-crossing byte

PDGCS
Pasc
Pasc
Pasc

#20, #21
#16
#16
#16

Ilc #5

Pasc
11 GS
GS

::::g:g
BRR55000888° 8

8884

<
28

BRBBE BRBBRERBREY

N o
4

3

#16
#22
#22
#34

H*
w

#17
#53
#38
#34
#38
#39, #40
#3
#2
#39
#40
#8
#25
#40
#39
#39
#8
#12
#23
#23
#19
#19
#3
#42
#4
#3, #4, #5, #42
#42
#3
#5

#62
#42
#61
#3
#3
#3, 3.5 #4
#3
#11

### END OF FILE ! TN. | ndex. 89. 09
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple llc

#1: Mouse Differences on Ile and Ilc

Revi sed by: Matt Deat her age Novenber 1988
Revi sed by: Caneron Birse February 1986

This Technical Note explains differences between the Ile and Ilc when working
with a nouse and how to write programs which function properly on both
machi nes.

If you use the nouse firmmvare routines (i.e., SetMuse) to control the nouse,
then these routines will performthe sanme function on the Ilc as they do on
the Ile. However, a program which uses the nouse nay not behave the sane on
both conputers, and there are two reasons for the possible differences.

If a program does not properly set the environment prior to calling the nouse
firmvare routines, it is possible for a programto work on one nmachi ne and not
the other. In addition, there are differences in nmachi nes and al though the
ROM routines performthe sanme functions, there nay be a noticeable difference
in the nouse behavi or between the two machi nes.

This Note explains the fundanmental differences between the way the nmouse works
on the two machines. W point out precautions that you need to take to ensure
your assenbly | anguage prograns work properly on both nmachines. (Wth the
exception of nouse novenent scaling described bel ow, neither BASIC nor Pasca
programs need be concerned with setting the proper environment.)

The Apple Ile nmouse card has a mcroprocessor on it which constantly polls the
mouse to get status and position information. This data is kept on the card
and is avail abl e whenever the programrequests it through the ReadMbuse
routine. If the nouse is in passive node, this information will be picked up
by the main program whenever it gets around to it.

The Set Mbuse routine can set the nouse card to issue interrupts under certain
conditions. Wen the nouse card determi nes that such conditions exist, it
issues an interrupt. This interrupt stops the main conputer and goes to

what ever interrupt handling routine has been prepared. This routine then
reads the information fromwhere the card processor saved it and puts it in
the screen holes. Wen using a nouse on an Apple with a nouse card, your
programis only interrupted if you have requested it, and the data in the
screen holes is changed only when the program s interrupt handler or polling
routine calls ReadMbuse. In addition, enabling and disabling interrupts does
not affect the card's microprocessor from updating the nouse information.

The Apple Ilc nouse does not have a card microprocessor, so nouse information
is collected by interrupting the m croprocessor of the Ilc itself. Wen the
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interrupt occurs, the firmvare captures it and processes it, which includes
updating the screen holes. The interrupt is passed only if SetMuse set up
the conditions to do so.

Havi ng the nmouse interrupt the conmputer's nicroprocessor also neans that your
programis being constantly interrupted, which affects programtinng. This
interruption also nmeans that the screen holes are constantly updated with X
and Y information, even in passive node, since this information nust be stored

sonewhere and there is no card to keep it in. |f you have disabl ed
interrupts, the nouse can never interrupt the m croprocessor, so the X and Y
val ues are never updated and calling ReadMbuse will indicate that there has

been no nouse novenent.

Since the Apple Ilc is constantly interrupted while the nmouse is on, the
program s performance may be affected. To minimze this effect, the llc
responds one-half as frequently to nouse novenents as does the nouse card,

whi ch neans the nouse nmust be nmoved twice as far to create the sane on-screen
effect. |If you want the sane behavior on both nmachines, multiply the Ilc X
and Y values by two and the clanping value by one half. You do not need to
make any changes to these values if your programis running on a |lle.

Wth this exception for nouse novenent, your assenbly |anguage program can

i gnore which machine it is running on by followi ng the precautions listed in
Mouse Technical Note #1, Interrupt Environnent with the Mouse (you nust take
these conditions into account if you want your assenbly | anguage programto
behave sinilarly on both machines). |f you are working in BASIC or Pascal
these conditions are already handl ed for you

Furt her Reference
0 Appl e Ilc Technical Reference Manua
0 Mouse Technical Note #1, Interrupt Environnent with the Muse

### END OF FILE TN. Al lc. 001
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple llc

#2: 40- Col uim and Doubl e Hi gh- Resol uti on Graphics

Revi sed by: Matt Deat her age Novenber 1988
Revi sed by: Caneron Birse February 1986

This Technical Note describes how to properly handl e the 40-col um screen
whi | e using doubl e hi gh-resol ution graphics on the Apple Ilc.

Many devel opers using doubl e high-resolution graphics may wi sh to use 40-
columm text displays so that the text can be read on a television set. There
are a couple of possibilities for acconplishing this task

1. You can define your own doubl e high-resolution character set with
any size characters you desire, then plot themon the doubl e high-
resol uti on screen.

2. You can print text to the Apple Ilc text screen and toggle the
screen on to display it.

Not e: There is no way to display 4 lines of 40-colunn text at the
bottom of the double high-resolution screen in mxed node since

the 80 col umm hardware rmust be active while double high-resol ution
nmode i s being used.

Usi ng the second nethod outlined above requires sone special considerations.

The Apple Ilc scroll routine continues to use the w ndow paraneters when
scrolling, but uses the 80COL softswitch to determine if it should scroll the
80-col um screen or 40-columm screen. Since the firmvare has initialized a
40- col utmm wi ndow, the scroll routines will nove only the first 40 col ums, but
the 80COL flag has been turned on for double high-resolution. Because of the
80COL flag, the scroll routine takes every even colum from auxiliary nenory
and every odd colum fromnmain menory. As a result, only the first 40 col umms
get scrolled, 20 colums from auxiliary nmenory and 20 colums from main
nmenory.

One solution to the problemis witing your ow scroll routines, while another
is witing to the screen so scrolling is not necessary. There is, however,
anot her solution. Turn on the full 80-columm node with PR#3 or equival ent.
Now print your text to COUT in the normal manner, and do not exceed 40
characters per line--the 80-colum firmmvare should scroll everything properly.
When you are ready to display text, send a Control -Q sequence through COUT to
toggle to 40-colums and send a Control -R sequence to return to doubl e high-
resol ution node. These control characters toggle the display nbdes, but |eave
the 80-colum firnware active
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When switching between nodes, you nay experience a nonentary glitch. |[|f you
send the Control -Q sequence to COUT while still in graphics node, the screen
will first switch to the normal high-resolution node before finally switching
to text node. |If you switch to text node first, the text will be in 80-col um

mode (with 40 columms displayed on the left of the screen) before ultimtely
switching to 40-colum node). This sane potential glitch may occur when

swi tching back to doubl e high-resolution node, and it may be only nonentary
and not present any problens for your application. |f, however, it does
present a problem you may wi sh to nake your switch coincide with the video's
vertical blanking interval (see the Apple Ilc Technical Reference Manual).

Furt her Reference
0 Appl e I'lc Techni cal Reference Manua

### END OF FILE TN. Al l c. 002
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple llc

#3: Forei gn Language Keyboard Layouts

Revi sed by: Matt Deat her age Novenber 1988
Revi sed by: C ndy Roberts January 1985

This Technical Note formerly described the keyboard | ayouts and ASCI| codes
for international versions of the Apple Ilc keyboard.

The i nformati on about international keyboard | ayouts and key codes which this
Note fornmerly covered is now docunented in all current versions of the Apple
Il c Technical Reference Manual

Further Reference
0 Appl e Ilc Techni cal Reference Manual

### END OF FILE TN. Al'lc. 003
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple llc

#4: Dvorak Keyboard Layout

Revi sed by: Matt Deat her age Novenber 1988
Revi sed by: Caneron Birse February 1986

This Technical Note discusses the Dvorak keyboard | ayout on the Apple Ilc.

The old, red version of the Apple Ilc Reference Manual incorrectly illustrated
the Dvorak keyboard |ayout, however, the current Apple Ilc Technical Reference
Manual contains a corrected di agram on page 370.

The diagramin the current nmanual shows the Dvorak Sinplified Keyboard (DSK)
as it appears and functions on the Apple Ilc today. This layout is the ANS
standard for the Dvorak keyboard | ayout, which was not avail abl e when the
original Ilc keyboard ROM was created. Previous Ilc conputers had a DSK

| ayout as foll ows:

I [ @ | # | $ | % |~ | & | > | C11) {1} | I
lesc | 2 | 2 | 3 |14 |5 |6 |7 |8 ]9 |0 | [ |1 Ildelete
I |2 | < |>1P Y | F | G|]C]|R][L|[: [+ ]|
[tab [ /7 | | .- |Ip |y I f g lc [ T |5 | =1\V1]
I | AlO|E U [T | D|H|TI|NI]TS]|_|
|control | a | o | e | u | i | d | h |t | n | s | - |return
| |~ 1TQ[J | K[ X [B[N[W][V][Z]

| shift | " 19 |j | k | x |'b | n | w | v | z |shift |
| caps| ~ | | I I I I [ A
|[lTock] ~ | | QA | space bar | CAl<==|==> |\ ||| |

Fi gure 1-Dvorak DSK Layout on Early Ilc Computers

Due to service part changes and ot her manufacturing considerations, it is not
possible to identify which Ilc units have which keyboard ROM by | ooki ng at
identification bytes. |If a programrequires know edge of this information
(i.e., a typing programwhich draws the Dvorak keyboard), it must ask the user
for input.

One possible way to acconplish this would be for a programto draw a bl ank

keyboard | ayout (except for shift, tab, control, and other keys which do not
move between Dvorak and Shol es | ayouts) and ask the user to press the key to
the right of the left shift key, while the drawing on screen highlights the
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correct key to press. |If the key is a Z, the layout is a standard Shol es
layout. |If the key is an apostrophe or quotation nmark, the layout is the DSK
| ayout shown above. |If the key is a semicolon or colon, the layout is the

ANSI DSK | ayout on new Ilc nodels. Since such a program nust al ready ask the
user if the keyboard switch is depressed (indicating a Dvorak |ayout), making
this type of inquiry instead will do the trick

The Il c manual has another DSK diagramin the front, on page 7. This diagram

correctly shades those synbols which are in different places in the two DSK
| ayout s.

Furt her Reference
0 Appl e I'lc Techni cal Reference Manua

### END OF FILE TN. Al lc. 004
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple llc

#5: Menory Expansion on the Apple Ilc

Revi sed by: Matt Deat her age Novenber 1988
Witten by: Caneron Birse Cct ober 1986

This Technical Note describes sone inportant differences in the "nenory-
expandabl e" Apple Ilc which you should take into account to ensure
conpatibility.

Beginning with the third Apple Ilc, which was announced in Septenber 1986, all
new I lc nodels differ significantly fromtheir predecessors. The nost notable
of these differences is the addition of a nenory expansion capability. The
menory expansion card for the Ilc is functionally identical to the card for

the Ile, but the Ilc card "lives" in slot 4 and the firmvare is included in
the ROMon the Ilc notherboard. This architecture means that you cannot
depend upon the firnware 1D bytes to tell if a card is installed, since unlike

other "peripheral cards" in the Ilc, the menory expansion card is not
necessarily present. For this particular case, you need to interrogate the
card and see how nany bl ocks of nenory are available. |f there are no
avai | abl e bl ocks, there is no card.

Smart Por t

Do a STATUS call with a statcode = $03 to get the Device Information Bl ock
(DIB). This call returns a value of $000000 in the device size fields if
there is no RAM card.

In version 3 of the Ilc ROM the value resulting froma status call to device
O inplies that there is always a real card connected; the ROM version 4
returns device connected only when there is RAM card present.

Pr oDOS

When you do an ON LINE call to the ProDOS M.l and there is no RAM on the
Menory Expansion Card, you get an error $2D. This error is not a ProDCS
error, rather it is a SmartPort error. The error is BADBLOCK, and basically
tells you that the bl ock requested was not available. If you try to catal og
the RAM di sk from BASIC, you will get a PATH NOT FOUND error

Pascal

Formatting the RAM di sk (unit #9) with no nenory on the card returns no error
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Doing a UnitStatus call will return zero blocks available, and trying to read
the volune directory will result in an | ORESULT of 8, which neans no roomis

avail abl e on the volunme. Doing the V(ols command fromthe F(iler will result
in a<no dir> and # of blocks = 0.

DCS 3.3

If there is no menory on the card and you initialize it with an | N#4 (which
returns a slash, appearing to have successfully initialized the RAM di sk), you
will get an I/O error (ONERR code = 8) if you try to read fromor wite to the
RAM di sk

| mportant: Anot her significant ramnification of the nenmory
expansion capability is that the nouse firnmnare has been
moved to slot 7. This change neans that progranms shoul d
scan the slots just as they would on a Ile to find what

peri pherals are installed. Since nost programs have a scan
routine in themfor the lle, it should be a relatively m nor
change to call this routine for whatever nachine you are on
In fact, we strongly recommend that prograns al ways scan the
slots for peripheral devices regardl ess of the machine on
whi ch they are running.

The firmvare I D bytes for this version of the nmachine are:

Oiginal Expandable Ilc
$FBB3- - $06 $FBCO- - $00 $FBBF- - $03

Revi sed Expandable Ilc
$FBB3- - $06 $FBCO- - $00 $FBBF- - $04

Apple Ilc Plus
$FBB3- - $06 $FBCQO- - $00 $FBBF- - $05

Furt her Reference
0 Apple Ilc Technical Note #6, Buffering Bl ues
o] Apple Ilc Technical Note #7, Existing Versions
0 Apple Il M scell aneous Technical Note #2, Apple Il Fanmily
Identification Routines 2.1
0 Apple Il Mscellaneous Technical Note #7, Apple Il Fanmily Identification
0 Apple Il M scellaneous Technical Note #8, Pascal 1.1 Firmware
Protocol |D Bytes

### END OF FILE TN. Al l c. 005

Apple ][ Computer Family Technical Documentation
Tech Notes -- Developer CD Volume 2 -- September 1989 -- 27 of 535




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

HHHBHHHHRHH B AR A R R R A R R R R R R R R R
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple llc

#6: Buf feri ng Bl ues

Revi sed by: M ke Aski ns Novenber 1988
Witten by: Quillerno Otiz January 1987

This Techni cal Note describes changes on the nenory-expandable I1c¢c which
af fect the procedures for enabling keyboard and serial input buffering.

VWhen the Ilc firnnare was reorgani zed to acconmodate the menory expansion card
in slot 4, the nouse noved to slot 7, thus causing sonme screen holes to be
reassi gned. This change may software which uses keyboard or serial input
buffering to crash.

The following Iist shows the changes in the |ocations which are used for
enabl i ng keyboard and serial input buffering:

Oiginal &
Nane 3.5 ROM Expandable I1lc Conment
t yphed $5FA $5FA ;buffer the keyboard? NO CHANGE
t wkey $5FF $5FC ; storage pointer for type-ahead buffer
trkey $6FF $6FC * ;retrieve pointer for type-ahead buffer
aci abuf $4FF $4FC ; Omer of serial buffer, if any
twser $57F $57C ;storage pointer for serial buffer
trser $67F $67C ;retrieve pointer for serial buffer
* In the version 3 ROM (original "menory-expandable” Ilc) this pointer
is still $6FF which causes, anong other things, the Term nal Mde to

be inoperative. Revision 4 of the Ilc firmvare fixes this bug.

W can not enphasi ze enough the need for carefully checking the version of the
machi ne on which a programis running. It is also inportant to pay attention
to the now obvious fact that even in the Apple Ilc things can (and nost
probably will) nove around, naking any hard-coded sl ot assignment a sure
source of inconpatibility. To ensure conpatibility, scan the slots.

The Apple Ilc Technical Reference Manual describes how to enabl e buffering.
Using serial buffering as an exanple, the pertinent instructions in the nanual
shoul d now be understood as mneani ng:

Using Serial Buffering Transparently
If (machinel D = "Menory Expandable I1c") then

begin
aci abuf = $04FC, {Newest Ilc with Expanded Menory Capabilities,}
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twser = $057C, {ROM versions 3 and 4.}
trser = $067C
end
el se
begin
aci abuf = $04FF; {Original Ilc and 3.5 ROM || c}
twser = $057F;
trser = $067F
end;

Set Location aciabuf to $C1 or $C2.
Set Locations twser and trser to $0.

Using Serial Interrupts Through Firnmnare

Set Location aciabuf to a value other than $Cl1 or $C2
Furt her Reference

0 Appl e Ilc Techni cal Reference Manua

o] Apple Ilc Technical Note #7, Existing Versions
0 Apple Il M scellaneous Technical Note #7, Apple Il Fanmily Identification

### END OF FILE TN. Al'l c. 006
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple llc

#7: Exi sting Versions

Revi sed by: Matt Deat her age Novenber 1988
Witten by: Quillerno Otiz Novenber 1987

This Technical Note describes the main differences between the five different
Ilc ROM versions which enconpass the original |lc and four revisions.

Original Ilc ( $FBBF = $FF )

0 Can use the Ilc external drive only

0 No Appl eTal k firmare

0 PR#7 boots the second drive

0 Mouse firmvare maps to slot 4

0 Serial firmvare does not mask incomng |inefeed characters
0 Serial firmvare does not support XON XOFF protoco

3.5 ROMIlc ( $FBBF = $00 )

Can use the Ilc external drive and the UniDisk 3.5 drive

Appl eTal k firmvare naps to slot 7

PR#7 returns the nessage "AppleTal k Of Line"

Mouse firmvare maps to slot 4

Serial firmvare defaults to mask all inconming |inefeed characters
Serial firmvare supports XOV XOFF protoco

OO0OO0O0OO0OO0o

Original "Menory-Expandable" Ilc ( $FBBF = $03 )

0 Can use the Ilc external drive, the UniDisk 3.5 drive, and the llc
Menory Expansion Card

0 Mouse firmvare maps to slot 7

0 No Appl eTal k firmare

0 PR#7 kills the system

0 Serial firmvare defaults to nask all inconming |inefeed characters

0 Serial firmvare supports XOV XOFF protoco

Revi sed "Menory- Expandable" 11c ( $FBBF = $04 )

Sane as Oiginal Mnory-Expandabl e, plus:

0 Keyboard buffering firmvare bug fixed

0 Firmware returns correct information when the Menory Expansion Card is
not present
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Apple Ilc Plus ( $FBBF = $05 )

(0]

OO0OO0OO0OO0OO0OOO0OOOOOO

Can use the external Ilc drive, the UniDisk 3.5 drive, the Apple 3.5
drives, but not the original Ilc Menory Expansion Card.

Contai ns a Menory Expansion Card connect or

3.5" internal drive replaces 5.25" internal drive

Mouse maps to slot 7

PR#7 kills the system

4 MHz 65C02 mi croprocessor

Accel erator chip and static RAM cache permt operation up to 4 Mz
Keyboard replaced with Apple Standard Keyboard (m nus nuneric keypad)
I nternal power supply

I nternal nmodem connect or

Serial ports refitted with mni-DIN 8 connectors

Headphone j ack has been renoved

Vol une control rel ocated above the keyboard

40/ 80 colum switch replaced by keyboard (Shol es/Dvorak) switch

Furt her Reference

(0]

(0]
(0]
[0)

o

Apple Ilc Techni cal Reference Manual

Apple Ilc Technical Note #5, Menory Expansion on the Apple Ilc

Apple Ilc Technical Note #6, Buffering Bl ues

Apple Il M scellaneous Technical Note #2, Apple Il Fanily Identification
Routines 2.1

Apple Il M scellaneous Technical Note #7, Apple Il Fanmily Identification
Apple Il M scell aneous Technical Note #8, Pascal 1.1 Firmware Protocol

I D Bytes

### END OF FILE TN. Al l c. 007
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple llc
#8: Si ngl e-Si ded 3.5” Media and the Apple Ilc Plus
Witten by: LI ew Roberts May 1989

This Technical Note describes a nmedia |[imtation on the internal drive of
the Apple Ilc Plus.

Wth the exception of the internal drive on the Apple Ilc Plus, single-sided
3.5" disks are supported on all Apple 3.5" drives, including external disk
drives connected to an Apple Ilc Plus. The Ilc Plus internal disk drive
assunes that all disks have an 800K capacity, so it returns valid reads on

bl ocks which occur on the formatted side and 1/O errors on bl ocks which occur
on the unformatted side. A disk nay appear to work when the disk-reading

al gorithm has read bl ocks only fromthe formatted side

For these reasons, we suggest that you do not ship prograns on single-sided
nedi a.

Furt her Reference

0 Appl e Ilc Techni cal Reference Manua

### END OF FILE TN. Al lc. 008
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### FILE: TN. Alle. 001
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple Ile

#1: Overview of the Apple Ile

Revi sed by: Matt Deat her age Novenber 1988
Revi sed by: Caneron Birse Cct ober 1985

This Technical Note fornerly presented an overview of the Apple Ile.

This Note fornerly presented an overview of the Apple Ile and its differences
fromthe Apple ][ and ][+. The Apple Ile Technical Reference Manual now
docunents this information, as well as differences with other nenbers of the

Apple Il famly.

Further Reference
0 Appl e Ile Techni cal Reference Manual

### END OF FILE TN. Alle. 001
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### FILE: TN. Alle. 002
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple Ile

#2: Har dwar e Protocol for Doi ng DVA

Revi sed by: denn A Baxter & Rob More Novenber 1988
Witten by: Pet er Baum January 1983

This Technical Note explains the hardware protocol for doing direct nenory
access (DMA) on the Apple Ile and Apple ][ and is nmeant as a guideline for
devel opi ng peripherals which do DVA on these machi nes, not as a specification
for future Apple products or revisions.

This Note covers the timng differences between the Apple ][ and Ile and al so
gives tips on how to design a peripheral card that will work in both systens.
The reader should be very familiar with either the Apple ][+ or the Apple Ile,
especially the tinming on the data and address buses in relation to the 6502

DVA is used by peripheral cards in the Apple Il famly to transfer data
directly into nenory without benefit of the processor. Transfer of data from
a peripheral device into RAM can nornally be handl ed one byte at a tine under
control of the processor. By using DVA, you can achieve greater data transfer
rates than the 6502 can handle in software. This transfer rate can approach
the full-cycle time of the nenory. This technique can also be used to
transfer single data bytes into nenory without requiring the CPU to process an
interrupt, which can be very tine consuning.

The DVA process entails five steps: turn the processor off, gain access to
the RF\W |ine and both address and data buses, conplete the data transfer

rel ease the data and address buses, and finally, allow the m croprocessor to
restart. This Note covers each of these steps in detail

At this point, | should caution the prospective devel oper that DVA on an Apple
][+ or Apple Ile can only be done under certain circunstances. Because DVA
turns off the processor, any programw th a software timng loop will not work

properly. These prograns assume that each instruction will take a fixed
anount of time, which is not true when the processor stops in the mddle of an
instruction. This assunption neans that the Apple Il disk drives will not

work since they require a timng loop to read a disk. (Co-processor cards
work with DMA because they initiate the disk access and know that DVMA cannot
be used until the disk is finished).

Anot her problemis that because of the mapping scheme used on the Apple lle
ext ended 80-col um (64K) card, a peripheral card cannot tell which nmenory bank
is being used without a conplicated detection schenme. This problem neans that
if a DVA device wites to a certain nenory space, it nmight not be able to read
the same data back.
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| NTERNAL DATA BUS (MD 0-7)
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| | | 21 | | | | | EXTERNAL DATA BUS
I | | 41 | A
| | | 4 | | ADDRESS BUS (AO0- Al5)
I | -+

Figure 1 - Apple Ile Functional Bl ock Di agram

Though the differences between the Apple Ile and Apple ][+ architecture appear
to be significant to a device which uses DMA, this should not affect the
design in nost cases. A good rule of thunmb is that if a device is designed to
work on the Apple Ile, then it will be backward compatible and al so run on the
Apple ]1[+. The converse is not true; cards that use DVA on the Apple ][+

m ght not work on the Apple Ile, hence, nost of the descriptions in this Note
refer to the Apple Ile with occasional references to the Apple ][+. For
exanple, the timng specifications listed are calculated fromthe Apple Ile
timng paths unl ess otherw se noted.

Cccasionally the descriptions refer to a chip on the notherboard of the Apple
Ile, so a set of Apple Ile schematics should be nearby. The corresponding
parts on the Apple J[+ will be specified when applicable.

The foll owi ng paragraphs descri be and define some of the ternms that are used
throughout this Note. The Apple Ile block diagramon the previous page nmay be

hel pful when readi ng about the buses.
01 (phase one) tine The tinme when the 01 systemtining signal is high
During this tinme the data bus, address bus, and RAM are

used for video refreshing. This tinme is also called the

vi deo cycle or video phase.
The tinme when 00 clock is high.

0o (phase zero) time 0o is the inverse of
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01. During this tine the mcroprocessor uses the data
and address buses. This tinme is also known as the CPU
cycle or CPU phase.

| QU and MWUJ Two MOS custom chips inside the Apple Ile. See chapter
7 of the Apple Ile Technical Reference Manual for nore
details on the custom chips

Dat a bus The microprocessor, ROM and RAM are connected to this
bus. On the Ile this bus generally has MOS conponents
connected to it rather than TTL and is sonetines called
the MOS data bus. A 74LS245 bidirectional bus
transceiver (location B2 on the original notherboard)
connects this internal bus to an external bus that the
outside world sees through the peripheral slots. The
data bus connected to the peripheral slots is called the
external data bus. The Apple ][ does not have these two
data buses. Instead, the peripheral slots are connected
to the ROM CPU data buffers, and RAM data inputs. The
RAM data outputs are nultiplexed with the keyboard data
onto this bus.

Addr ess bus There are three different sections to the address bus on
the Apple Ile. The first section consists of the
addresses fromthe 6502A into a pair of 74LS244s
(locations B1,B3). Part two connects the other side of
the '244 to the address bus that the peripheral slots
see. Also connected on this bus are the MMJ, the ROM
and the chips that decode |/ O SELECT, DEVICE SELECT, and
I/ O STROBE. The third address bus is generated by the
custom chips and is only used to access the RAM The
MW and 1 QU automatically nultiplex this bus with the
hi gh byte and | ow byte of an address during any RAM
access, whether it be for video refresh or for a
m croprocessor instruction fetch. This third bus is
called the RAM address bus. The Apple ][ also has these
three buses, but uses 8T97s and discrete |ogic instead
of the 74LS244 and custom chi ps.

6502 mi cr oprocessor In the Apple Ile a 6502A, a 2 MHz part is used instead
of the 1 M1z 6502 used in the Apple ][+. Since the
customchips in the Apple Ile are MOS and sl ower than
the TTL in the Apple ][+, the faster 6502A was used to
guarantee better margins. For exanple, the 6502A sets
up the address bus faster on the Apple Ile than the 6502
does in the Apple ][ +.

On the Ile, all the timng signals are generated by the PAL timng chip,

except for the 7 Msignal which is generated froman 74S109 or 74109 (early
versions of the Ile). Al though both the PAL and the 74S019 use the 14 M
signal for a clock, there will be some skew between edges of the 7 Mcl ock and
the timng signals fromthe PAL, such as the edges of 0o or 01l. This skew
means the 7 Mclock edge may rise as nuch as 20 ns before, or 5 ns after, the
Oo falling edge. The clock signals of the Apple ][+ should be tighter than
this (probably within 5 ns of each other) since 7 M 0o, and 01 are al
generated fromthe same chip, a 74S175. Take this skew into account whenever
using the 7 Msignal in a design

Getting on the Bus (Exact Change Only)

1. Pul | DMA | ow during 01 tinme.
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On the Apple Ile, the DMA Iine controls the direction of the
74LS245, which enables the internal data bus outwards to the

peri pheral slots or enables external data onto the internal bus.
Changing the state of the DVA line during 0o could cause the '245
to change directions, forcing the internal data bus to go tri-
state during a mcroprocessor read. The 6502 woul d read garbage
and the conputer night go belly up by junping to a random nenory
| ocati on.

On the Apple ][, pulling the DVA |ine always forces the CPU data
bus buffer to point inward and drive toward the 6502. Pulling the
DMA line low during Oo of a wite cycle would result in garbage
being witten to nmenory, since the data bus to the RAM woul d
suddenly go tri-state.

2. Wait 30 ns, then assert address bus and RRW |i ne.

Before driving the address bus and RF W |ine, the system nust
process the transition on the DMA line and rel ease the bus. This

requires:
25 ns 'LS244 out put disable fromlow | evel
+5 ns "S02 low to high level output transition
30 ns del ay from DVA negative edge before driving address
bus
The 30 ns wait will also work on the Apple ][, since it only needs

27 ns (' LS04 and 8T97).

P2 |

I T >

213 ns (#3)
Addr ess Bus H gh | npedence \/ \/ Vvalid
fromslots /\ /\
->| 30 ns (#2)] <-
o
I
Figure 2 - Getting On The Bus
3. Address and RFW line nmust be valid within 213 ns of 01 positive
edge.

This constraint is needed to neet the setup requirenments of the
IQU, MMJ, and RAM This tinme can be derived fromthe 6502A (2
MHz) setup requirenents. The Apple ][ can wait for 300 ns before
data nmust be valid, because it uses the 1 MHz 6502 which has a

| onger setup tine.

Wr ni ng: This specification (the address setup tine) is the mgjor
cause of failure for cards which use DMA in the Apple Ile

Many DMA cards which were originally designed for the Apple

][+ do not neet this specification
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During DVA (Keep Your Hands Inside the Bus at all Tines)
1. Don't drive the data bus during 01 tine.

On an Apple ][+, it is safe to drive the data bus 35 ns after
asserting the RRW line low, regardl ess of the point in the timng
cycle. Wien the RRW |ine goes |ow, the 74LS257s at | ocations B6
and B7 tri-state the data bus, even in the niddle of 0o or 01

This action prevents a bus fight fromoccurring between a DVA

devi ce and the system

At first glance of the Apple Ile logic schematics, it appears that
a bus fight cannot occur on the data bus. During the 01 half of a
wite cycle, the 74LS245 tri-states the data bus within 30 ns of
the RF'\W line being pulled low Wile this does preclude a fight
fromoccurring on the data bus during 01, it doesn't prevent a bus
crash fromoccurring at the beginning of 0o. At the beginning of
0o, the 74LS245 is enabled and will drive the external data bus.

If the peripheral card also drives the data bus, there could be a
horrendous bus fight, since the 74LS245 can source 15 nma and sink
24 ma per line. This mght cause a spike on the ground pl ane,

whi ch coul d cause a processor to reset on a co-processor card.

Let us take a | ook at the problem by stepping thru Figure 3, a
timng diagram

The diagram starts with the video cycle of a read operation

During the video cycle, the video refresh data is read fromthe
RAM and put on the data bus. This video data will appear on the
peri pheral slot (external) data bus because the 74LS245, as can be
seen from Table 1, drives outward during 01 of a read cycle.

Typically, the address bus and RFW |ine would be setup by the
6502A during 01 for the next CPU cycle, but instead, a periphera
card pulls the DVA line low. As explained earlier, the periphera
device should wait at |east 30 ns before driving the address bus
and RRW line. In this first DVMA cycle, the peripheral card wants
to read a byte fromRAM so it keeps the RIW 1ine high.

At this point we must switch over and use the Apple ][+ to explain
the timng required to read the data from RAM The rul e of thunb,
that designing a DVA card for the Apple Ile will be backward
conmpatible and run on the Apple ][+, wll not hold here. On the
Apple ][+ data is valid on the peripheral connector a mini num of
468 ns fromthe Oo rising edge and holds to at |least the falling
edge of 0o at 490 ns. The hold time is actually the m ni mum
propagati on delay fromthe falling edge of 0o thru the follow ng
chips: 74LS257 at J1, 74LS139 at F2, 74LS20 at D2, 74LS00 at A2,
and finally to the enable of the 74LS257s at B5 and B6. On the
Apple Ile a byte from RAM becones valid at nost 345 ns after the
rising edge of 0o and stays valid until the 0o falling edge.

™

B e Y O O O O
PHO
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PH1
— I I S
R'wW ->| | <-(40-213 ns)
I I
(5 ns Max) (5 ns Max) (5 ns Max)
CE 74LS245 ->| | <- ->| | <- -> | <-
I““““““ | |
(5 ns Max)
/ DVA ->| | <-
O
MD | N QUT ->| | <-(130 ns Max)
e |

DATA -> | <- (468 ns*) ->| | <- (170 ns Max)

IoN_ AV

\__ \_ /N

valid valid
->||<-(30 ns Mn)
DDR
I\ valid \/ valid \/ valid
\_/\ I\ I\

->| | <-(40-213 ns) * This is an Apple ][+ specification

Figure 3 - Timng D agram

In the second DVA cycle, the timng diagram shows the peripheral
card witing a byte to menory. In the first phase of the cycle,
the video phase, the address bus and R W |ine are setup by the
peri pheral card within the tim ng specifications described
earlier, 213 ns. Though the direction of the 74LS245 still points
toward the slots, the '245 is disabled when the RRW line is

pul l ed | ow by the peripheral device (see Table 1). This will tri-
state the external data bus. Al the signals stay unchanged
through the rest of the video phase, until the CPU cycle starts
with the rising edge of Oo.

Most bus fights occur at the beginning of the CPU cycle. The CPU
cycl e begins with address bus and RFW line setup already and the
data bus tri-stated. The signal MD I N QUT, which drives the
74LS245 direction control, is generated by the MVMJ and is al ways
| ow during 01, so the 74LS245 drives toward the slots. MDD INOUT
uses the 0o rising edge to clock itself high during a DVA wite
cycle, but because the MMJ is a MOS chip the delay before MD
INNOUT finally rises can be as long as 130 ns fromthe 0o rising
edge. Hence, at the beginning of 0o the 74LS245 is in tri-state
mode, but with the direction set to drive toward the peripheral
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sl ots.
PHO R'wW Stabl e State of 74LS245
1 0 (Wite to RAM H gh i mpedance
1 1 (Read fromRAM CQutward driving external data
bus (slots)
0 0 (Wite to RAM Inward driving into RAM
0 1 (Read fromRAM CQutward driving external data

bus (slots)
Tabl e 1-Stable State of 74LS245

Wthin 5 ns after 0o goes high, the chip enable to the 74LS245
goes low, enabling data onto the external data bus. The 74LS245
speci fication guarantees that the data will be valid within 40 ns
fromthe chip enable. |If the peripheral device was also driving
the bus, there would be a bus crash. To prevent this bus crash
the data bus cannot be driven during 01, unless the data is pulled
of f the bus before 0o goes high. This neans that the rising edge
of 0o cannot be used to gate data on and off the bus. The bus
fight will occur before the peripheral card can tri-state the data
bus.

Data can only be enabled onto the bus after the 74LS245 has
changed directions and is driving the internal data bus. The DVA
device nmust allow 130 ns for the MD INQUT Iine to change, plus
the delay for the 74LS245 to change directions which takes 25 ns,
for a total of 155 ns.

After this 155 ns, the data nust be valid on the bus within 55 ns,
because the RAM requires data be setup at the CAS falling edge,
whi ch occurs 210 ns into 0o. This does not |leave any tinme to
spare, since, for exanple, a 74LS245 has a 40 ns enable tine.

This timng criteria will also work for the Apple ][+ since the
setup tinme for 16K RAMis the sane as the 64K RAM and CAS al so
falls at 210 ns. The data hold time of 55 ns after CAS falls is
al so the sane for both the Apple Ile and the Apple ][+

Here is a scenario for a DMA wite. Set up the address bus and
R'W line within the required 213 ns, then wait for the first 7 M
(pin 36 on slot) falling edge after 0o goes high before enabling
your buffer onto the data bus. This edge will occur at 140 ns
into 0o, and when the gate delay is added, shoul d guarantee the
buffer will not be driving the bus in the first 155 ns. | don't
advocat e depending on a m ni mum gate del ay as standard design
practice (ny college professor thinks public whipping would be a
justifiable punishnent) but this is the real world (I'm not
getting graded anyway). The data bus is valid by the tinme CAS
falls, and should be stable for at |east another 55 ns or until Oo
falls.

The processor can be held off for a total of 10 nicroseconds.
(10 Oo cl ock cycles).

This is true if a Rockwell 6502 is being used. (A Synertek part
can be held off for as long as 40 pusec.) This tinme is the naxi mum
cycle time of the 6502 and if there are no clock transitions
within this time, it could result in internal registers (A XY)
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|l osing data. This maxinumtinme varies from nanufacturer to
manuf act urer of the 6502.

3. MWJ and 1 QU mul ti pl ex address bus

The custom chi ps automatically handle the nultiplexing required of
the RAM address bus. The external device doing DVA nust set up
the address bus and RFW line within 213 ns of the rising edge of
01 just like the 6502A does. The customchips will autonmatically
generate the addresses to the RAMfor the video refresh cycle
during 01, but use the addresses fromthe address bus to set up
for the next instruction cycle. Hence, the only consideration on
the address bus during DMA is to neet the 213 ns setup tine
requirenent.

The 213 ns setup tine will also work with the Apple ][ since it
can take as long as 300 ns to set up the address bus and R/ W
I'i ne.

Getting Of the Bus
1. Don't release DVA during Oo.

This is anal ogous to step 1 of Getting on the Bus. |[|f the DVA
line is released during 0o the nicroprocessor will try to execute
a cycle during this tine without the data or address bus set up
properly. This randominstruction fetch will probably cause the
systemto crash.

2. Tri-state address bus drivers on peripheral slots

The DVA line is holding off the addresses fromthe 6502 onto the
internal address bus by tri-stating the two 74LS244s on the Apple
Ile bus and the 8T97s on the Apple ][+ bus. The address bus and
R'W line fromthe external device in the peripheral slots should
be tri-stated before releasing the DMA Iine or a bus fight will
occur between the internal bus buffers and the peripheral slot
drivers.

3. Rel ease DMVA | i ne

These last two steps are the opposite of the first two steps
required to get on the bus. Both of these steps, releasing the
address and R W lines then the DVA line, should be done within
178 ns of 01 going high. This allows time for the 6502A to set up
the address and RRW |ines properly for the next instruction

cycle.
213 ns address set up requirenents
5 ns ' S02 output high-to-low transition
-30 ns 'LS244 out enable tine
178 ns to release DVA line and all ow 6502 to set up address bus

Again, the Apple ][ can take |longer, up to 260 ns, before
rel easing the DMA i ne.
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Furt her Reference
0 Appl e Ile Techni cal Reference Manua
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple Ile

#3: Doubl e Hi gh- Resol uti on G aphics

Revi sed by: Matt Deat herage, denn A Baxter & Caneron Birse Novenber 1988
Witten by: Pet er Baum Sept ember 1983

This Technical Note is a tutorial on double high-resolution (hi-res) graphics,
a feature available on 128K Apple Ile, Ilc, and Il GS conputers.

I nt roduction

This Note was originally witten in the early days of double high-resol ution
graphics. At that time, there was no Apple Ilc or 11GS, therefore, sone of
the things originally said nay seema little strange today, five years |ater

For exanple, this Note talks a fair ambunt about being sure that you have a
Revision B Apple Ile with the junper installed. Al Apple Ile conputers
shi pped since about m d-1983 have a Revision B notherboard, so this is not
that big a concern anynore; furthernore, nearly every Ile out there has the
af orenmenti oned junper already installed (it is not even an option on sone
third-party 80-columm cards for the Ile).

Also, the Ilc and I1GS are functionally equivalent (for the purposes of this
article) to a Revision Blle with the properly-junpered 80-colum card
installed, and nost of the references nade to the Apple Ile apply equally to
the Ilc and 11 GS. W have tried to update nost of the references to avoid
conf usi on.

Consi dering the nyriad of programming utilities, ganes, graphics prograns, and
other software that now uses doubl e high-resolution graphics, it is probable
that this Note will not be as vital as it once was. |If you are witing in
Appl eSoft BASIC, you will probably find it easier to purchase a conmmerci al
double hi-res BASIC utility package to add double hi-res conmands to

Appl eSoft, rather than witing your own routines. Sinmlarly, those who want
double hi-res art will find a double hi-res art application nmuch easier than
trying to draw it fromthe nonitor or nachine | anguage.

However, if you have the insatiable curiosity about these things that Apple |
owners and devel opers so often are bl essed (cursed?) with, this Note will show
you how doubl e hi gh-resol ution works, as well as giving a few type-al ong
exanples in the nonitor to get your feet wet.

This article describes the double high-resolution display node which is
available in the Apple llc, 1I1GS, and the Apple Ile (with an extended 80-
columm card). Double hi-res graphics provides twi ce the horizontal resolution
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and nore colors than the standard high-resolution node. On a nonochrone
nmonitor, double hi-res displays 560 horizontal by 192 vertical pixels, while
on a color nonitor, it allows the use of 16 col ors.

Doubl e Hi gh-Resolution on the Apple Il Series
What is It?

The doubl e hi gh-resolution display node that is available for the Apple Ile
provides twi ce the horizontal resolution of the standard hi gh-resol uti on node.
On a standard bl ack-and-white video nonitor, standard hi-res displays 280
columms and 192 rows of picture elenents (pixels); the double hi-res node

di spl ays 560 x 192 pixels. On a color nonitor, the standard hi-res node

di spl ays up to 140 columms of col ors, each col or being selected fromthe group
of six colors available, with certain Iimtations. Double hi-res displays 140
colums of color, for which all 16 of the |owresolution colors are avail abl e.

Bl ack/ Wi te Col or
St andard 280 x 192 pi xels 140 col umms
H - Res 6 col ors
Doubl e 560 x 192 pixels 140 col umms
H - Res 16 colors

Tabl e 1- Conpari son of Standard and Doubl e Hi -Res G aphics
How Do | Install It?

Installation of the double hi-res nbde on your Apple Ile depends on the
followi ng three conditions, discussed in detail bel ow

1. Presence of a Revision B notherboard
2. Installation of an extended 80-colum text card with junper
3. A video nmonitor with a bandwi dth of at |east 14 MHz

First, your Apple Ile nust have a Revision B (Rev-B) notherboard. To find out
whet her your conputer's notherboard is a Rev-B, check the part nunber on the
edge of the board nearest the back panel, above the slots. |If the board is a
Rev-B, the part nunber will be 820-0064-B. (Double hi-res does not work on
systens containing a Rev-A notherboard.) |If your conputer's notherboard is
not a Rev-B, and if you want to obtain one, contact your |ocal Apple dealer

The second condition for installing double hi-res on your Ile is that it nust
have an extended 80-colum text card installed. This card nust be installed
with a junper connecting the two Ml ex-type pins on the board.

Wr ni ng: If your Ile has a Rev-A notherboard, do not use an extended
80-columm card with the junper connection nentioned above;
the systemw |l not work at all if you do.

The | ast requirenent for operation in double hi-res nmode is that your video
moni tor must have a bandwi dth of at |east 14 MHz. This bandwidth is necessary
because a television set that requires a nodulator will not reproduce sone
characters or graphic elenents clearly, due to the high speed at which the
conmput er sends out dots in this node. Because nost of the video nonitors
having a bandwi dth of up to 14 MHz are bl ack-and-white, the working exanples
inthis article do not apply to color nonitors. |If you have a video nonitor,
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pl ease use it--instead of a television set--to display the foll owi ng exanpl es.
The Appl eCol or conposite nmonitors will work just fine.

Your Turn to be Creative (Volunteers, Anyone?)

The tutorial that occupies the rest of this Note assunmes you are working at
your Apple Il as you read. The second part of the | esson denonstrates the
doubl e hi-res node; therefore, before enmbarking on the second part, you shoul d
install a junpered extended 80-colum card in your Rev-B Apple Ile (or use any
Apple Ilc or 11GS).

Hands-On Practice with Standard H - Res

The Apple Il hi-res graphics display is bit-mapped. 1In other words, each dot
on the screen corresponds to a bit in the conputer's nenory. For a real-life
exanpl e of bit-mapping, performthe follow ng procedure, according to the
instructions given below. (The synbol <cr> indicates a carriage return.)

1. Boot the system

2. Engage the Caps Lock key, and type HGR<cr>. (This instruction
shoul d clear the top of the screen.)

3. Type CALL -151 <cr>. (The systemis now in the nonitor node, and
the pronpt should appear as an asterisk (*).)

4, Type 2100:1 <cr>. One single dot should appear in the upper left-

hand corner of the screen.

Congratul ations! You have just plotted your first hi-res pixel. (Not an
astoni shing feat, but you have to start sonewhere.)

Wth a black-and-white nonitor, the bits in menory have a sinple
correspondence with the dots (pixels) on the screen. A dot of l|ight appears
if the corresponding bit is set (has a value of 1), but remains invisible if
the bit is off (has a value of zero). (The dot appears white on a bl ack-and-
white nonitor, and green on a green-screen nonitor, such as Apple's Mnitor
[1] or Mounitor II. For sinplicity, we shall refer to an invisible dot as a

bl ack dot or pixel.) Two visible dots |ocated next to each other appear as a
singl e wi de dot, and rmany adjacent dots appear as a line. To obtain a display
of another dot and a line, follow the steps listed bel ow

1. Type 2080:40 <cr>. A dot shoul d appear above and to the right of
the dot you produced in the | ast exercise.
2. Type 2180: 7F <cr>. A small horizontal |ine should appear bel ow

the first dot you produced.
FromBits and Bytes to Pixels

The seven loworder bits in each display byte control seven adjacent dots in a
row. A group of 40 consecutive bytes in nenory controls a row of 280 dots (7
dots per byte, multiplied by 40 bytes). 1In the screen display, the |east-
significant bit of each byte appears as the leftnost pixel in a group of 7

pi xel s. The second | east-significant bit corresponds to the pixel directly to
the right of the pixel previously displayed, and so on. To watch this
procedure in action, follow the steps listed below The dots will appear in
the mddl e of your screen
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1. Type 2028:1 <cr>
2. Type 2828:2 <cr>
3. Type 3028:4 <cr>

The three bits you specified in this exercise correspond to three pixels that
are di splayed one after another, fromleft to right.

The nost-significant bit in each byte does not correspond to a pixel
Instead, this bit is used to shift the positions of the other seven bits in
the byte. For a denonstration of this feature, follow the steps listed bel ow

1. Type 2050: 8 <cr>

2. Type 2850:8 <cr>

3. Type 3050: 8 <cr>

You will notice that the dots align thenselves vertically. Now do the
fol | owi ng:

4, Type 2450: 88 <cr>.

The new dot (that is, the one that corresponds to the bit you just specified)
does not line up with the dots you displayed earlier. Instead, it appears to
be shifted one "half-dot" to the right.

5. To denonstrate that this dot really is a new dot, and not just the old
dot shifted by one dot position, type 2050: 18 <cr>, 2850:18 <cr>

You will notice that the dot nmentioned under step 4 (the dot that was not
aligned with the other seven dots) is straddled by the dots above and bel ow
it. (The use of magnifying lenses is permtted.)

Shifting the pixel one half-dot, by setting the high, nost-significant bit is
nmost often used for color displays. Wen the high bit of a byte is set to
generate this shifted dot (which is also called the half-dot shift), then all
the dots for that byte will be shifted one half dot. The half-dot shift does
not exist in the double hi-res node.

The Figure 1 shows the nmenory map for the standard hi-res graphics node.

Hori zontal O f set

Base | $00 $03 $24

I
$2000]
$2080|
$2100|
$2180|
$2200|
$2280|

| $02
I
I
I
I
I
|
$2300] |
I
I
I
I
I
I
I
I
I

$27

$2380|
$2028|
$20A8|
$2128|
$21A8
$2228]
$22A8|
$2328|

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
$23A8| |
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$2050]
$200D0|
$2150|
$2100]
$2250]
$2200]
$2350|
$2300|

\ \

Figure 1 - Standard Hi - Res Menory Map

Note: This menory map is in Chapter 2 of the Apple Ile Technical Reference,
First Printing, January 1987

Figure 2 shows the box subdivisions for the nenmory map in Figure 1.

O fset Bi t
from LSB
base | 6] 5] 4] 3] 2| 1] 0
[N IS (S SN DU I N
+$0000 | I I I I I I I
+$0400 |
+$0800 |
+$0C00 |
+$1000 |
+$1400 |
+$1800 |
I

|
|
|
|
|
|
+$1C00 |

Figure 2 - Box Subdivisions of the Standard Menory Map

Note: This figure is the inset of the hi-res graphics display map in
Chapter 2 of the Apple Ile Technical Reference, First Printing, January
1987.

For exanple, the first nenory address of each screen line for the first few
lines is as follows:

$2000, $2400, $2800, $2C00, $3000, $3400, $3800, $3C00, $2080, $2480, etc.

Each of the 24 boxes contains 8 screen lines for a total of 192 vertical I|ines
per screen. Each of the 40 boxes per line contains 7 pixels for a total of
280 pi xels horizontally across each |ine.

The Intricaci es of Double H -Res

Because t he doubl e hi gh-resol uti on graphi cs node provi des twi ce the horizontal
dot density as standard hi-res graphics does, double hi-res requires tw ce as
much menory as does standard hi-res. |If you spent nmany hours commtting the
standard hi-res nmenory map to nenory, don't despair; double hi-res still uses
the hi-res graphics page (but only to represent half the picture, so to
speak). In the double hi-res node, the hi-res graphics page is conpressed to
fit into half of the display. The other half of the display is stored in
menory (called the auxiliary (aux) nenory) on the extended 80-col um card.
(This article refers to the standard hi-res graphics page, which resides in
mai n menory, as the notherboard (main) nenory.)
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The auxiliary nmenory uses the sane addresses used by the standard hi-res
graphi cs page (page 1, $2000 through $3FFF). The hi-res graphics page stored
in auxiliary menory is known as hi-res page 1X. The graphics pages in
auxiliary menory are bank-swi tched nenory, which you can switch in by
activating some of the soft switches. (Adventurous readers may want to skip
ahead to Using the Auxiliary Menory, which appears later in this Note.)

The menory nmapping for the hi-res graphics display is anal ogous to the

techni que used for the 80-colum display. The double hi-res display
interleaves bytes fromthe two different nenory pages (auxiliary and

mot her board). Seven bits froma byte in the auxiliary menory bank are

di splayed first, followed by seven bits fromthe correspondi ng byte on the
not herboard. The bits are shifted out the sanme way as in standard hi-res
(least-significant bit first). |In double hi-res, the nost significant bit of
each byte is ignored; thus,

i mportant, as you will

no hal f-dot shift can occur. (This feature is
see when we exam ne double hi-res in color.)

The nmenory nmap for double hi-res appears in Figure 3.

Hori zontal O f set
$00 $01 $02 $03 $24 $25 $26
M M M M
A a A a A a A a

fu i Ju i Ju i
Base |[x |n |x |n |Xx |n

$2000|
$2080] | |
$2100] | |
$2180] | |
$2200] | |
$2280] | |
$2300| | |
$2380| | |
$2028] | |
$20A8]| | |
$2128] | |
$21A8]| | |
$2228] | |
$22A8] | |
$2328] | |
$23A8| | |
$2050] | |
$2000] | |
$2150] | |
$2100] | |
$2250] | |
$2200] | |
$2350] | |
$2300| | |

Figure 3 -

u
X

i
| n

Doubl e Hi - Res Menory Map

Note: This menory map is in Chapter 2 of the Apple Ile Technical Reference,
First Printing, January 1987

Each box is subdivided exactly the same way it is in the standard hi-res node.
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ot ai ni ng a Doubl e- Hi - Res Di spl ay

To display the double hi-res node, set the follow ng soft sw tches:

In the nonitor I n Appl eSof t
Read PEEK

HI - RES $C057 49239

R $C050 49232

AN3 $CO5E 49246

M XED $C053 49235
In the nonitor I n Appl eSof t
Wite POKE

80CCL $C00D 49165, 0

Annunci ator 3 (AN3) mnust be turned off to get into double hi-res node. You
turn it off by reading |location 49246 ($CO5E). Note that whenever you press
Control -Reset, AN3 is turned on; therefore, each tine you press Control - Reset,
you must turn AN3 of f agai n.

If you are using M XED node, then the bottom four lines on the screen wll
display text. |If you have not turned on the 80-colum card, then every second
character in the bottomfour lines of text will be a random character. (The
reason is that although the hardware displays 80 colums of characters, the
firmvare only updates the 40-col um screen, which consists of the characters
in the odd-nunbered columms. The characters in even-nunbered col ums then
consi st of random characters taken fromtext page 1X in the auxiliary menory.)

To renove the even characters fromthe bottomfour |ines on the screen, type
PR#3<CR> from Appl eSoft (type 3"P in the nonitor). This procedure clears the
menory | ocati ons on page 1X

Using the Auxiliary Menory

The auxiliary nmenory consists of several different sections, which you can

sel ect by using the soft switches listed below. A pair of nenory |ocations is
dedi cated to each switch. (One location turns the switch on; the other turns
it off.) You activate a switch by witing to the appropriate nenory | ocation
The wite instruction itself is what activates the switch; therefore, it does
not matter what data you wite to the nenory location. The soft switches are
as foll ows:

In the nonitor I n Appl eSof t
Wite POKE
80STORE of f $C000 49152, 0
on $C001 49153, 0
RAMRD of f $C002 49154, 0
on $C003 49155, 0
RAMART of f $C004 49156, 0
on $C005 49157, 0
PAGE2 of f $C054 49236, 0
on $C055 49237, 0
H RES of f $C056 49238, 0
on $C057 49239, 0

A routine called AUXMOVE ($C311), located in the 80-colum firmvare, is also
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very handy, as we will see bel ow

Accessing nmenory on the auxiliary card with the soft switches has the
followi ng characteristics. Menory maps, which help clarify the descriptions,
are in Figures 4, 5, and 6.

1. To activate the PAGE2 and H RES swi tches, you need only read
(PEEK) fromthe correspondi ng nenory |ocations (instead of writing
to them as you do for the other three swtches).

2. The PAGE2 switch normally selects the display page, in either
graphics or text node, fromeither page 1 or page 2 of the
nmot her board nenory. However, it does so only when the 80STORE
switch is off.

3. If the 80STORE switch is on, then the function of the PAGE2 swi tch
changes. When 80STORE is on, then PAGE2 switches in the text
page, |ocations $400-7FF, fromauxiliary nmenory (text page 1X)
instead of switching the display screen to the alternate video
page (page 2 on the notherboard). Wen 80STORE is on, the PAGE2
swi tch deternines which nenory bank (auxiliary or notherboard) is
used during any access to addresses $400 through 7FF. \en the
80STORE switch is on, it has priority over all other swtches.

4. If the 80STORE switch is on, then the PAGE2 switch only swi tches
in the graphics page 1X fromthe auxiliary nenory if the H RES
switch is also on. (Note that this circunstance is slightly
different fromthat described in item3.) Wen 80STORE is on, and
if the HRES switch is also on, then the PAGE2 switch selects the
menory bank (auxiliary or notherboard) for accesses to a nmenory
| ocation within the range $2000 through 3FFF. |If the H RES sw tch
is off, then any access to an nenory |location within the range
$2000 t hrough 3FFF uses the notherboard nenory, regardl ess of the
state of the PAGE2 swi tch

5. If the 80STORE switch is off, and if the RAMRD and RAMART switches
are on, then any reading fromor witing to address space $200-
$BFFF gai ns access to the auxiliary nemory. |f only one of the
swi tches, RAVMRD, for exanple, is set, then only the appropriate
operation (in this case a read) will be perforned on the auxiliary
menory. |f only RAMART is set, then all wite operations access
the auxiliary menory. Wen the 80STORE switch is on, it has
hi gher priority than the RAVMRD and RAMART swit ches.

/I Bank 1///|//Bank 2///|
AN

$BREFF | /1111111111
NEREEENNNN
REREEERNNN
RERERERNNNN
REREREREENNA

Bank 1 Bank 2

$D000

Mai n Menory Auxiliary Menory
SFFEFF | /111 T1TTTTT | |
| //1Bank///]] | Bank |
| / Swi tched/ /| | Switched |
| 7/ Memory/ /]| | Menory
NERRRNEENNNA! | |
I I I I
SOFFF | /71T HHTrEnrrririinin | |
I I I
I I I
I I I
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I
HETTTETETTT
I/ Hi -Res///]|
[ Graphics//|
[l Page 2/1/]|
HETTTTTETTT

$5FFF
H - Res

G aphi cs

$4000 rage 2X

I
HETTTETETTT
I/ Hi -Res///]|
[ Graphics//|
[l Page 1///]|
HETTTTTETTT

$3FFF
H - Res

G aphi cs

$2000 Page 1X

I
HEEEEEETTTT
HHEEEEETTT T
FHETTEETTTT

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

w
$OBFF | /1111111111
| 171 Text/! /1] Text
| 1/ Page 2//1]| Page 2X
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

$0800 [/ /111111111

I
FEETTEETETT
1] Text///1]
[l Page 1/1/]|
FITTTTETTTT

$07FF
Text

Page 1X

$0400

I
HETTTETTTTT |
HETTTETTTTT |
FEETTTTTTTT

I
SOLFF | /1111111111
[ Stack and/ |
| Zer o Page/ |
FETTTTETTTT

FEETTTTTTTT

Al ternate
St ack and
Zero Page
$0000

80STORE | TTTTTT]
[111111]

I

I

| |11
| I
I

I

I

I

PAGE2

H RES Active

Menory

Figure 4A - Menory Map One-A

Mai n Menory Auxi liary Menory

SERERF | /111111

I I
| /71 Bank/ /11| | Bank |
|/ Switched/ /| | Switched |
| 7/ Memory/ /]| |  Menory |
NN RNEA [ [

I I
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SOFFFE | /111111 g

I I I

|//Bank 1///|//Bank 2///] | Bank 1 | Bank 2 |

$DOOO |/ /11111 g | | |
I I I I I I

$BFFF | | | /10111
| | | 111111
| | | 1111
| | | 1111
| | NERRRNERNNNA!
I I I I

$5FFF | | | /10111
| H-Res | | //H -Res/ /]|
| Graphics | | / Graphics//|
| Page 2 | | // Page 2X/ /|

$4000 | | NERRRNERNNNA
I I I I

$3FFF | | | /10111
| H-Res | | //H -Res/ /]|
| Graphics | | / Graphics//|
| Page 1 | | // Page 1X//|

$2000 | | NERRRNERNNNA!
I I I I
| | | /10111
| | | 111111
| | | 1111
I I I I

$0BFF | | NERRRNEENNNA
| Text | | /11 Text/11/]
| Page 2 | | // Page 2X//|

$0800 | | | 111111
I I I I

$O07FF | | | 1111
| Text | | /11 Text/11/]
| Page 1 | | // Page 1X//|

$0400 | | | /10111
I I I I
| | | 1111
| | | 1111
| | NERRRNERNNNA
I I I I

S$OLFF | /1111111117 | |
| / Stack and/ | | Alternate
| / Zer o Page/ | | Stack and
| 1111 | Zero Page

$0000 | /1111111117 | |
I I I I

| 80STORE | OFF | ON | [/11111]]

| | | | /1111

| PAGE2 | X | ON | [/1111]]

I I I | I

| H RES | X | X | Active

I I I I Menor y

| RAMRDY RAMART | ON | ON |

I I I I
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Figure 4B - Menory Map One-B

$0000 | ///111111111]
I I

Mai n Menory Auxi liary Menory
SFFFF | /1111111117 | |
| ///Bank////]| | Bank |
| / Switched//| | Switched |
| 7/ Memory/ /1] |  Menory |
| /10111 | |
I I I I
SOFFF | /11T i | | |
|//Bank 1///|//Bank 2///] | Bank 1 | Bank 2 |
$0O0O |/ /111y | | |
I I I I I I
$BFFF | /1111111117 | |
RN | |
| /1001 | |
| /1101 | |
| /11111 | |
I I
S$S5FFF | /1111111117 | |
| //H -Res///]| | Hi-Res |
| / Graphics//| | Graphics |
| 1/ Page 2//1| | Page 2X |
$4000 | /1111111117 | |
I I I I
S$3FFF | /1111111117 | |
| //H -Res///]| | Hi-Res |
| / Graphics//| | Graphics |
| //Page 1//1| | Page 1X |
$2000 | /1111111117 | |
I I I I
NERRRNERNNNA! | |
RN | |
| /1001 | |
I I I I
S$OBFF | //111111117] | |
| /7] Text//11] [ Text [
| // Page 2//1]| | Page 2X |
$0800 |//111111111] | |
I I I I
$O7FF | | | /1101
| Text | | /1] Text//11]
| Page 1 | | // Page 1X//|
$0400 | | NERRRNERNNNA
I I I I
RN | |
| /1101 | |
| /11111 | |
I I I
SOLFF | /1111111117 | |
| / Stack and/ | | Alternate |
| / Zero Page/ | | Stack and |
| 111111 | Zero Page |
I I
I I

Apple ][ Computer Family Technical Documentation
Tech Notes -- Developer CD Volume 2 -- September 1989 -- 53 of 535




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

| 80STORE | ON | | 11111

| | | | 111117

| PAGE2 | ON | | 11111

I I I || I

| H RES | OFF | | Active

I I I | Menory

| RAMRD/ RAMART | OFF | |

I I I I

Fi gure 5A - Menory Map Two- A

Mai n Menory Auxiliary Menory

SFEFFFE | /1111111117 | |
| /7/Bank/ /1] | Bank |
|/ Swi tched/ /| | Switched |
| // Merory/ /]| | Menory |
| 11111 | |
I I I I

SOFFF | /11111 g | | |
| //Bank 1///|//Bank 2///] | Bank 1 | Bank 2 |

$DO0O |/ /1111y rniiirirrn | | |
I I I I I I

S$BFFF | /1111111117 | |
| 171111 | |
| 11111 | |
| 11111 | |
| 1111 | |
I I I I

$SFFF | /1111111111 | |
| //H -Res///]| | Hi-Res [
| / Graphics//| | Gaphics |
| // Page 2//1]| | Page 2X |

$4000 | /1111111117 | |
I I I I

$3FFF | | | 11111
| Hi-Res [ | //H -Res///]|
| Gaphics | | / Graphics//|
| Page 1 | | // Page 1X//|

$2000 | | NN RNNE
I I I I
| 11111 | |
| 771111 | |
RN RNEN | |
I I I I

S$OBFF | /1111111117 | |
| /1] Text/ /11| | Text |
| // Page 2/11/] | Page 2X |

$0800 |/ /111111111 I |
I I I I

$O7FF | | | 11111
| Text | | /1] Text/ /11|
| Page 1 | | 1/ Page 1X//|

$0400 | | | 11111
I I I I
RN RNNN | |
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$0000 | ///11111111]
I I

| 111111 | |

| 1111 | |

I I I

SOLFF | /1111111117 | |
| / Stack and/ | | Alternate

| / Zero Page/ | | Stack and |
| 111111 | Zero Page

I I

I I

| 80STORE | ON | | /11117
| | | | /11117
| PAGE2 | ON | | /11117
I I I | I
| H RES | ON | | Active
I I I |  Menory
| RAMRD RAMART | OFF | |
I I I I
Figure 5B - Menory Map Two-B

Mai n Menory Auxiliary Menory
SFEFFF | /111111 | |

| /77 Bank/ /11| | Bank |

| / Switched/ /| | Switched

| 7/ Menory/ /]| |  Menory |

RN | |

I I I I
S$OFFF | /1111 rrniirriirn | | |

|//Bank 1///]//Bank 2///] | Bank 1 | Bank 2 |
$OO0O |/ /11111 T iy Hniiirirrin | | |

I I I I I I
$BFFF | | | /10111

| | | /1101

I I [ 11111111111

| | | /10111

| | NERRRNERNNNA

I I I I
$5FFF | | | /10111

| Hi-Res | | //H -Res///]|

| Graphics | | / Graphics//|

| Page 2 | | // Page 2X/ /|
$4000 | | NERRRNERNNNA

I I I I
$3FFF | | | /10111

| Hi-Res | | //H -Res///]|

| Graphics | | / Graphics//|

| Page 1 | | // Page 1X//|
$2000 | | NERRRNERNNNA

I I I I

| | | /10111

| | | /1101

| | | /11111

I I
$0BFF | | NERRRNERNNNA
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| Text | | /11 Text/111/]
| Page 2 | | // Page 2X/ /|

$0800 | | | /10111
I I I I

S$O7TFF | /1111111117 | |
| /11 Text/111/] | Text |
| 1/ Page 1//1| | Page 1X |

$0400 | /1111111117 | |
I I I I
| | NERRRNERNNNA!
I I [ 1111111111
| | | /10111
I I I I

SOLFF | /1111111117 | |
| / Stack and/ | | Alternate
| / Zer o Page/ | | Stack and |
| 11111 | Zero Page

$0000 |/ /111111117 | |
I I I I

| 8O0STORE | ON | | /11717

| | | | /11717

| PAGE2 | OFF | | /11117

I I I || I

| H RES | OFF | | Active

I I I |  Menory

| RAVMRD) RAMART | ON | |

I I I I

Fi gure 6A - Menory Map Three-A

Mai n Menory Auxi liary Menory

SFFFF | /1111111117 | |
| ///Bank////]| | Bank |
| / Switched//| | Switched
| 7/ Memory/ /]| |  Menory |
| /10111 | |
I I I I

SOFFF | /11T i | |
|//Bank 1///|//Bank 2///] | Bank 1 | Bank 2

$000O |/ /111 i | |
I I I I I

$BFFF | | NERRRNERNNNA
| | NERRRNEENNNA!
| | | /10111
| | | /1101
I | [ 11111111111
I I I I

$5FFF | | NERRRNERNNNA
| Hi-Res | | //H -Res///]|
| Graphics | | / Graphics//|
| Page 2 | | 1/ Page 2X/ /|

$4000 | | | /11111
I I I I

S$3FFF | /1111111117 | |
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$0000 | ///11111111]
I I

| //Hi -Res/ /]| | H-Res |
| / Graphics/ /| | Gaphics |

| // Page 1///] | Page 1X |

$2000 | /1111111111 I |
I I I I

| | |71 rrrrrr

| | RERRERRRNNNA

| | RERRERRRRNNA

I I I I

$0BFF | | |11 rrrrrrrn
| Text | | /11 Text//111]

| Page 2 | | // Page 2X/ /|

$0800 | | RERRERRRNNNA
I I I I

SO7FF | /1111111111 I |
| /11 Text//1]] |  Text I

| // Page 1//1| | Page 1X |

$0400 | /1111111111 I |
I I I I

| | RERRERRRRNNA

| | RERRRRRRRNNA

| | |71 rrrrrr

I I I I

SOLFF | /1111111111 I |
| / Stack and/ | | Alternate |

| / Zer o Page/ | | Stack and |

| 1111 | Zero Page |

I I

I I

| "80OSTORE [ ON | | | TTTTTT]
| | | | 111111]
| “PAGE2 | OFF | | 1/11111]
I I I || I
| "HI RES | ON | |  Active
I I I I Menory
| "RAVRD RAMART | ON | |

I I I I

Figure 6B - Menmory Map Three-B

Shortcuts: Witing to Auxiliary Menory fromthe Keyboard

Press Control - Reset, then type CALL -151 <cr> (to enter the nonitor). Now
type the foll owi ng hexadeci mal addresses to turn on the double hi-res node:

C057 (for hi-res)

C050 (for graphics)

C053 (for mxed node)

CO5E Turns off AN3 for double hi-res

co0oD: 0 Turns on the 80COL switch

This procedure usually causes the display of a random dot pattern at the top
of the screen, while the bottomfour lines on the screen contain text. To
clear the screen, follow the steps |isted bel ow
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1. Type 3D0OG <cr> to return to BASIC.

2. Type HGR <cr> to clear half of the screen. (The characters you
type will probably appear in alternating colums. This is not a
cause for alarm as noted above, the firnmware sinply thinks you
are working with a 40-colum display.) Renenber that hi-res
graphi cs commands do not know about the half of the screen stored
on page 1X in the auxiliary nmenory. Therefore, only page 1 (that
is, the first half) of the graphics page on the notherboard is
cleared. As aresult, in the the screen display, only alternate
7-bit columms appear cl eared.

On the other hand, if all of the screen columms were cleared after
the HGR command, then chances are good that you are not in double
hi-res node. |If your screen was cleared then to determnmine which
nmode you are in, type the follow ng instructions:

CALL -151
2000: FF
2001<2000. 2027M

If a solid Iine appears across the top of the screen, you are not
in double hi-res node. (The line that appears should be a dashed
or intermttent line: - - - - - across the screen.) If you are
not in double hi-res node, then nake sure that you do have a Rev.
B not herboard, and that the two Mol ex-type pins on the extended
80-columm card are shorted together with the junper block. Then
re-enter the instructions listed above.

If you are staring at a half-cleared screen, you can cl ear the non-bl ank
colums by witing zeros to addresses $2000 through $3FFF on graphi cs page 1X
of auxiliary nmenmory. To do so, sinply turn on the 80STORE switch, turn on the
PAGE2 switch, then wite to |locations $2000, $2001, $2002, and so on up

t hrough $3FFF. However, this procedure will not work if you try it fromthe
monitor. The reason is that each tine you invoke a nonitor routine, the
routine sets the PAGE2 switch back to page 1 so that it can display the nost
recent comand that you entered. Wen you try to wite to $2000, etc. on the
auxiliary card, instead it will wite to the notherboard nenory.

Another way to obtain the desired result is to use the nonitor's USER command
which forces a junp to nenory |ocation $3F8. You can place a JMP instruction
starting at this nenory |location, so the programw ||l junp to a routine that

wites into hi-res page 1X. Fortunately, the system already contains such a
routine:  AUXMOVE.

Usi ng AUXMOVE

You use the AUXMOVE routine to nove data bl ocks between nmain and auxiliary
menory, but the task still remmins of setting up the routine so that it knows
which data to wite, and where to wite it. To use this routine, sone byte
pairs in the zero page nust be setup with the data bl ock addresses, and the
carry bit must be fixed to indicate the direction of the nove. You may not be
surprised to learn that the byte pairs in the zero page used by AUXMOVE are
al so the scratch-pad registers used by the nonitor during instruction
execution. The result is that while you type the addresses for the nonitor's
move command, those addresses are being stored in the byte pairs used by
AUXMOVE. Thereafter, you can call the AUXMOVE command directly, using the
USER (Control -Y) command.
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In practice, then, enter the follow ng instructions:

CO0A: 0 (turns on the 80-colum ROM which
contains the AUXMOVE routi ne)

C000: 0 (reason expl ai ned bel ow)

3F8: 4C 11 C3 (the junp to AUXMOVE)

2000<2000. 3FFF ~Y (where 7Y indicates that you should type
Control -Y)

The syntax for this USER (Control-Y) command i s:
{AUXdest } <{ MBstart}.{MBend}"Y

The command copies the values in the range MBstart to MBend in the notherboard
menory into the auxiliary menory begi nning at AUXdest. This command is
anal ogous to the MOVE command

You can use this procedure to transfer any bl ock of data fromthe notherboard
menory to hi-res page 1X. Wirking directly fromthe keyboard, you can use a
data block transferred this way to fill in any part of a double hi-res screen
imge. The image to be stored in hi-res page 1X (i.e., the image that will be
di spl ayed in the even-nunbered columms of the double hi-res picture) nust
first be stored in the notherboard nmenory. You can then use the Control-Y
command to transfer the inage to hi-res page 1X

The AUXMOVE routine uses the RAMRD and RAMART switches to transfer the data
bl ocks. Because the 80STORE swi tch overrides the RAMRD and RAMART swi t ches,
the 80STORE switch nust be turned off--otherwise it would keep the transfer
fromoccurring properly (hence the wite to $C000 above).

If the 80STORE and H RES switches are on and PAGE2 is off, when you execute
AUXMOVE, any access to an address |located within the range from $2000 to $3FFF
i nclusive woul d use the not herboard nenory, regardl ess of how RAMRD and RAMART
are set. Entering the command C000:0 <cr> turns off 80STORE, thus letting the
RAMRD and RAMART swi tches control the nmenory banking.

The Control-Y trick described above only works for transferring data bl ocks
fromthe main (notherboard) nmenory to auxiliary nmenory (because the nonitor

al ways enters the AUXMOVE routine with the carry bit set). To nove data

bl ocks fromthe auxiliary menory to the main nmenory, you nmust enter AUXMOVE
with the carry bit clear. You can use the following routine to transfer data
bl ocks in either direction:

301: AD O 3 (l oads the contents of address $300 into the
accunul at or)
304: 2A (rotates the nmost-significant bit into the carry
flag)
305:4C 11 C3 (junmp to $C311 (AUXMOVE))
3F8:4C 1 3 (sets the Control-Y comand to junp to address
$301)
Before using this routine, you nust nodify nmenmory | ocation $300, dependi ng on
the direction in which you want to transfer the data blocks. |If the transfer
is fromthe auxiliary nmenory to the notherboard, you nust clear |ocation $300
to zero. |If the transfer is fromthe notherboard to the auxiliary nmenory, you

nmust set |ocation $300 to $FF.
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Two Doubl e Hi - Res Pages

So far, we have only discussed using graphics pages 1 and 1X to display double
hi-res pictures. But--analogous to the standard hi-res pages 1 and 2--two
doubl e hi-res pages exist: pages 1 and 1X, at |ocations $2000 through 3FFF
and pages 2 and 2X, at |ocations $4000 through 5FFF. The only trick in

di spl ayi ng the second double hi-res page is that you nust turn off the 80STORE
switch. |If the 80STORE switch is on, then only the first page (1 and 1X) is

di spl ayed. Go ahead and try it:

C000: 0 to turn off the 80STORE switch
C055 to turn on the PAGE2 switch

The screen will fill with another display of randombits. C ear the screen
using the instructions listed above (in the Using AUXMOVE section ). However
this tinme, use addresses $4000 through 5FFF instead. (Don't be alarned by the
fact that the figures you are typing are not displayed on the screen. They
are being "displayed" on text page 1.)

4000: 0
4001<4000. 5FFFM
4000<4000. 5FFF *Y

You will be delighted to learn that you can also use this trick to display two
80-colum text screens. The only problemhere is that the 80-colum firmare
continually turns on the 80STORE switch, which prevents the display of the
second 80-col um screen. However, if you wite your own 80-colum displ ay
driver, then you can use both of the 80-col um screens.

Col or Madness

It should come as no surprise that color-display techniques in double hires
are different from col or-display techniques in standard hi-res. This
difference is because the hal f-dot shift does not exist in double hi-res node.

Instead of going into a dissertation on how a tel evision set decodes and

di splays a color signal, 1I'll sinply explain how to generate color in double
hi-res node. |In the follow ng exanples, the termcolor nonitor refers to
either an NISC nmonitor or a color television set. Both work; however, the

di splays will be nuch harder to see on the color television. The generation
of color in double hi-res demands sacrifices. A 560 x 192 dot display is not
possible in color. Instead, the horizontal resolution decreases by a factor
of four (140 dots across the screen). Just as with a bl ack-and-white nonitor
a sinple correspondence exists between nmenory and the pixels on the screen
The difference is that four bits are required to determ ne each col or pixel
These four bits represent 16 different conbinations: one for each of the
colors available in double hi-res. (These are the sane colors that are
available in the | owresol ution node.)

Let's start by exploring the pattern that nust be stored in nenory to draw a
single colored Iine across the screen. Use a color denonstration program
(such as COLOR TEST from ol der DOS 3.3 System Master disks) to adjust the
col ors displayed by your nonitor. After you have adjusted the colors, exit
fromthe col or denonstration program

The instructions that appear bel ow are divided into groups separated by bl ank
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lines. Because it is very difficult (and, on a television set, alnost

i mpossible) to read the characters you are typing as they appear on the
screen, you will probably nake typing errors. |f the instructions appear not
to work, then start again fromthe beginning of a group of instructions.

CALL -151 (to get into the nonitor routine/programn
C050 (This set of instructions puts the conputer
CCo7 into double hi-res nodel.
QO5E
cooD: 0
2000: 0 (This set of instructions clears first one half
2001<2000. 3FFFM of the screen, and then the other half of
3F8: 4C 11 C3 the screen.)
2000<2000. 3FFFNY
2100: 11 4 (Two red dots appear on top left of

screen)
2102<2100. 2126M (A dashed red line appears across screen)
2150: 8 22 (Two green dots appear near bottom|eft)
2152<2150. 2175M (Dashed green line appears across screen)

2100<2150. 2177"Y (Fills in the red line)

In contrast to conditions in standard hi-res, no half-dot shift occurs, and
the nost-significant bit of each byte is not used.

As noted above, four bits determine a color. You can paint a one-color |ine
across the screen sinmply by repeating a four-bit pattern across the screen,
but it is nuch easier to wite a whole byte rather than just change four bits
at a time. Since only seven bits of each byte are displayed (as noted earlier
in our discussion of black-and-white double hi-res) and the pattern is four
bits wide, it repeats itself every 28 bits or four bytes. Use the
instructions listed belowto draw a |ine of any col or across the screen by
repeating a four byte pattern for the color as shown in Table 2.

2200: rmai nl mai n2 (Col ored dots appear at the left edge)
2202<2200. 2226M (A dashed, colored |ine appears)

2250: aux1l aux2
2250<2250. 2276 M

2200<2250. 2276"Y (Fills in line, using the selected color)

Repeat ed

Bi nary
Col or auxl mainl aux2 main2 Pattern
Bl ack 00 00 00 00 0000
Magent a 08 11 22 44 0001
Br own 44 08 11 22 0010
Orange 4C 19 33 66 0011
Dark Green 22 44 08 11 0100
Geyl 2A 55 2A 55 0101
G een 66 4C 19 33 0110
Yel | ow 6E 5D 3B 77 0111
Dar k Bl ue 11 22 44 08 1000
Vi ol et 19 33 66 4C 1001
G ey2 55 2A 55 2A 1010
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Pi nk 5D 3B 77 6E 1011
Medi um Bl ue 33 66 4C 19 1100
Li ght Bl ue 3B 77 6E 5D 1101
Agqua 77 6E 5D 3B 1110
Wi te 7F 7F 7F 7F 1111

Tabl e 2-The Si xteen Col ors

In Table 2, the heading auxl indicates the first, fifth, ninth, thirteenth,
etc. byte of each line (i.e., every fourth byte, starting with the first
byte). The heading mainl indicates the second, sixth, tenth, fourteenth, etc.
byte of each line (i.e., every fourth byte, starting with the second byte).
The aux2 and mai n2 headi ngs indicate every fourth byte, starting with the
third and fourth bytes of each line, respectively. Auxl and aux2 are always
stored in auxiliary nmenory, while mainl and main2 are always stored in the

nmot her board nenory.

As you will infer fromTable 2, the absolute position of a byte also
determines the color displayed. |If you wite an 8 into the first byte at the
far left side of the screen (i.e., in the auxl colum), then a red dot is

di splayed. But if you wite an 8 into the third byte at the left side of the
screen (the aux2 colum), then a dark green dot is displayed. Renenber, the
col or nonitor decides which color to display based on the relative position of
the bits on each line (i.e., on howfar the bits are fromthe |l eft edge of the
screen).

So far, so good. But suppose you want to display nore than one color on a
single line. |It's easy: just change the four-bit pattern that is stored in
menory. For exanple, if you want the left half of the line to be red, and the
right half to be purple, then store the red pattern (8, 11, 22, 44) in the
first 40 bytes of the Iine, then store the purple pattern (19, 33, 66, 4C) in
the second 40 bytes of the Iline. Table 2 is a useful reference tool for
switching fromone color to another, provided you make the change on a byte
boundary. In other words, you nust start a new color at the same point in the
pattern at which the old color ended. For exanple, if the old color stops
after you wite a byte fromthe mainl colum, then you should start the new
color by storing the next byte in nmenory with a byte fromthe aux2 col um.
This procedure is illustrated bel ow

2028: 11 44 11 44 11 44 11 77 5D 77 5D 77 5D (creates a dashed Iine
2128: 8 22 8 22 8 22 8 22 6E 3B 6E 3B 6E that is red then yellow)

2028<2128. 2134"Y (fills in the rest of
the col ors)

Switching Colors in Md-Byte

If you want a line to change color in the niddle of a byte, you will have to
recal cul ate the colum, based on the information in Table 2. Suppose you want
to divide the screen into three vertical sections, each a different color

The leftnost third of the screen ends in the nmiddle of the 27th character from
the left edge-that is, in an aux2 colum of the color table. (D viding 27 by
4 gives a renmmi nder of 3, which indicates the third colum, or aux2.) Your
pattern should change fromthe first color to the second color after the 5th
bit of the 27th byte. You can change the color in the niddl e of a byte by

sel ecting the appropriate bytes fromthe aux2 colum of Table 2 and
concatenating two bits for the second color with five bits for the first
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col or.

However, because the bits fromeach byte are shifted out in order froml east
significant to nmost significant, the two nmost significant bits (in this case
bits 5 and 6, because bit 7 is unused) for the second col or are concatenated
with the five least significant bits for the first color. For instance, if
you want the color to change fromorange (the first color) to green (the
second color), then you nust append the two nost significant bits (5 and 6) of
green to the five least significant bits (0-4) of orange. 1In Table 2, the
aux2 columm byte for green is 19, and the two nost significant bits are both
clear. The aux2 colum byte for orange is 33, and the five |east significant
bits are equal to 10011. The new byte cal cul ated from appendi ng green (00) to
orange (10011) yields 13 (0010011). Therefore, the first 26 bytes of the |ine
cone fromthe table values for orange; the 27th byte is 13, and the next 26
bytes come fromthe table val ues for green.

2300: 19 66 (puts an orange line on the
screen)

2302<2300. 2310M

2350: 4C 33

2352<2350. 2360M

2300<2350. 2360"Y

230D; 33 4C 33 4C 33 4C 33 4C (puts a green line next to it)
235D 13 66 19 66 19 66 19 66 (note the first byte)
230D<235D. 2363"Y

There you have it: a basic explanation of how double hi-res works--except for
one or two anonmalies. The first anomaly is that NISC nonitors have a linited
di splay range. The second anonaly shows one of the features of double hi-res
versus a limtation of standard hi-res.

An NTSC col or nonitor decides what color to display based on its view of four
bit windows in each line, starting fromthe left edge of the screen. The

moni tor | ooks at the first four bits, determ nes which color is called for
then shifts one bit to the right and determ nes the color for this new four-
bit wi ndow. But renenber, the color depends not only on the pattern, but also
the position of the pattern. To conpensate for relative position fromthe

|l eft edge of the screen, the monitor keeps track of where on each line each of
these wi ndows start. (For those of you of the technical persuasion, this is
done through the use of the color burst signal, which is a 3.58 MHz. cl ock).

Try this exanpl e:

2000: 0 Cl ears the screen
2001<2000. 3FFFM
2000<2000. 3FFF*Y

2001: 66 Draws an orange box in the upper |eft
2401: 66
2801: 66
2C01: 66
3001: 66

2050: 33 Draws a bl ue box bel ow and to the right
3402<2050. 2050"Y of the orange box

3802<2050. 2050"Y

3C02<2050. 2050"Y
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Notice that if the blue box was drawn at the top of the screen, next to the
orange box, they would overlap. Yet, the boxes were drawn on two different

col umms, orange on mai n2 and blue on auxl. This can be explained by the

previ ous paragraph, and the sliding windows. The monitor will detect the
pattern for orange slightly after the main2 colum, while the pattern for blue
shows up before col um auxl.

The orange pattern is as follows:

0000000 | 0110011 | 0000000 | ook at four-bit wi ndows and you will see
aux2 | mai n2 | auxl an orange pattern overlaps on both sides

If a pattern is repeated on a line, this overlap does not cause a probl em
since the sanme color just overlaps itself. But watch what happens when a new
pattern is started next to a different pattern:

3002<2050. 2050"Y Puts a blue pattern next to the orange one
2002<2050. 2050"Y
2802<2050. 2050"Y

Where the blue overlaps the orange, you will see a white dot. This effect is
because one of the four-bit windows the nonitor sees is all 1s. |If two colors
are placed right next to each other, the nmonitor will sonetinmes display a
third color, or fringe, at the boundary. This fringe effect is especially
noti ceabl e when there are a ot of narrow colums of different colors next to
each other. (Next time you run COLOR TEST take a | ook at the boundaries

bet ween the col ors).

The orange and blue patter is as follows:

0000000 | 0110011 | 11001100 note the four 1s in a row at the boundary
aux2 | main2 | auxl bet ween orange and bl ue

Concl usi on

Now you have the tools and the rules to the double hi-res node. As you can
see, double hi-res has nmore color with higher resolution than standard hi-res.
You can even devel op games that do fancy animation or scroll orange objects
across green backgrounds. You can devel op word processing prograns which use
different fonts or proportional character sets in black and white. Have fun
pl aying with his new node.

Furt her Reference
0 Appl e Ile Techni cal Reference Manua
0 Appl e Ilc Techni cal Reference Manua
0 Appl e 11 GS Hardwar e Reference

### END OF FILE TN. Al l e. 003
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Apple Ile

#4.: RDY Li ne

Revi sed by: denn A Baxter Novenber 1988
Witten by: Pet er Baum July 1984

This Technical Note describes an input signal to the 6502 nicroprocessor
called the RDY |ine.

Using the RDY Line on the Apple Ile and Apple ][+

Though the 6502 was one of the first comercially successful mcroprocessors
sol d, the designers had foresight to include sone very useful functions.
Because nmany early peripherals products were very slow devices, a

m croprocessor could not read fromthe device directly. To connect these slow
devices onto the Apple peripheral bus so the 6502 can read data from them
requires either buffering the device or slowi ng dowmn the processor. Though
nost people would try to buffer the device, sonetines it is not feasible.

When buffering is not possible, a peripheral device can pull the RDY line to

sl ow down the processor |ong enough to read a byte. This technique can be
used by sl ow devices to comrunicate with the 6502

The RDY line allows a peripheral card to halt the microprocessor during read
operations (opcode, operand, or data fetches--reads ) with the output address
lines reflecting the current address being fetched. |f a peripheral device
cannot get data on the bus fast enough to neet the setup tine of the 6502
then the peripheral card can pull the RDY line low and tell the 6502 to wait.
Thi s cannot be done during a 6502 wite cycle because the 6502 does not wait
during wites.

For the 6502 to read a valid data byte froma peripheral card, the card has
about 800 ns fromthe tinme the addresses are valid to put the data on the bus.
The data must be setup on the bus within approximately 400 ns fromthe tinme
that the 1/O STROBE, |/O SELECT, or DEVI CE SELECT signal on the periphera

slot goes true. If a device pulls the RDY Iine |ow for one clock cycle, the
device will have approximately 1.4 us, instead of the 400 ns, to put out valid
data. The RDY line can be pulled |ow for nore than one cycle--in fact, there
isnolimt. A device that takes 100 pus to send data can just hold the RDY
line ow for 100 cycles. Hence, this technique will allow any sl ower device
to get on the bus and send data to the 6502

This is a bit different than DMA on the Apple Ils. DMA actually prevents the
CPU fromreceiving a clock signal, whereas the RDY line is actually a function
of the processor. In Apple Il DVA, the 6502 CPUw Il die after approxi mtely
15 cl ocks because it depends on the clock to refresh its internal registers.
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(The 6502 is dynamic, whereas the 65002 is static, and therefore not affected
by the absence of clock information). |In the case of the RDY line, the CPU is
internally told to just not conplete its bus cycle until RDY is de-asserted.
This is a simlar concept to DTACK on the Mtorola 68000 series CPUs.

The RDY line is typically pulled |l ow during PHL, but the specification sheets
for the 6502 show that it can be pulled anytine before the last 200 ns of PH2.
The PH2 line is not used by the Apple Il and is an unused output fromthe
6502. It is basically the sanme as the PHO Iine with a little delay. Before
expl ain when to use (or not use, in sone cases) the RDY line, let us first

| ook at sonme timng diagranms of the Apple system

Figure 1 shows the relationship between the 6502 and Apple Ile and Apple ][+
The tining specifications have been adjusted to reflect the signals as they
are seen fromthe peripheral slots. For exanple the 6502 (1 MHz)

speci fication guarantees that the address bus will be valid within 225 ns from
PH2 out. But the peripheral slots do not see these address lines directly.

I nstead, the address lines go through a buffer and then out to the periphera
slots. This routing adds a maxi numdelay of 13 ns in the Apple ][ and 18 ns
inthe Apple Ile. The tining diagrams will show, in the case of an Apple ][,
that the address bus will be valid to the peripheral slots within 238 ns
(225+13) of the PH2 falling edge.

The major differences in tinmng between the Apple ][+ and the Apple Ile are
due to the processor. The Apple ][ uses a 1 MHz 6502, while the Apple Ile
uses a 6502A, which is a 2 MHz part. This does not nean that the system cl ock
in the Apple Ile runs any faster, only that the 6502A is capabl e of running
faster. This difference results in better timng margins. For example, the
address and data buses are set up faster in the Apple Ile by the 6502A than
the 6502 sets themup in the Apple ]J[. (This was done because the custom
chips in the Apple Ile are slower than the discrete logic in the Apple ][, and
the 6502A was needed to conpensate).

A peripheral card which uses the RDY |line can only be used under certain
circunstances. Because pulling the RDY line low halts the processor, any
programwith a software timng | oop nay not work properly. These prograns
assume that each instruction will take a fixed anmount of time, which is not
true when the processor stops in the mddle of an instruction. An Apple |

Di sk is an exanple of a peripheral which requires tining | oops and may not run
properly if the RDY line is used.

Apple ][1 M1z 6502 Apple Ile 2 MHz 6502A
Synbol M ni mum Maxi mum M ni mum Maxi mum
T02- * 15 50+20 (LS08) 15 50+5 (S02)
T02+ * 30 80+15 (LS08) 30 80+5 (S02)
Tads 225+13 (8T97) 140+18 (LS244)
Trwh 30 30
Tdevsel - 96 (3 x LS138) 65 (LS154+LS138)
Ti osel - 64 (2 x LS138) 38 (LS138)
Ti ost b- 32 (LS138) 15 (LS10)
Tdevsel + 18 (LS138) 30 (LS154)
Ti osel + 36 (2 x LS138) 18 (LS138)
Ti ost b+ 18 (LS138) 15 (LS10)
Tdsu 100+17 (8T28)** 50+12 (LS245)
Thr 10 10
Trs *** 200 200

(AI'l tines are given in nanoseconds (ns).)
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| oad 100 pf.
The RFI versions of the Apple ][+, revisions At

not her boards, use an 8304 instead an 8T28.
* % %

hrough D

The RDY |ine nmust never change states within Trs to end of 02

Table 1-Timng Specifications for Figure 1
Apple 0o | | CPU phase
Appl e 01
___________ | Vi deo phase
@
___________ I | |
| TO2- | | T2+ | | TO2- |
02 out of 6502* | | |
| Tads | Trwh ->| |
R/'W & ADDR \/ val i d addresses \/
as seen fromslots a a
| Tdevsel - | | Tdevsel +|
DEVI CE SELECT
as seen fromslots | |
| Ti osel - | | Ti osel +|
I/ O SELECT
as seen fromslots | |
| Ti ost b- | | Ti ost b+|
I/ O STROBE
as seen fromslots |
Tdsu ->| || <- Thr
DATA
/[ valid \___
fromslots \_ /
| Trs |

RDY

\/ don't change state \/
I\ I\
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* - 02 is an output signal fromthe 6502 which is not used by the Apple.
It is a delayed 0Oo.

Figure 1 - Timing Signals As Seen Fromthe Peripheral Slots

Table 1 lists three different type of nunbers. |If a nunber is by itself, then
it is just the corresponding 6502 or 6502A specification. |If a nunber is

foll owed by parenthesis, then it represents the delay, produced by TTL gates,
bet ween the 6502 and the peripheral slots. The characters in the parenthesis
denote the part nunber(s) of the part(s) which generated the delay. These
parts are typically 74' series TTL except for the 8T28 and 8T97. |If there are
two nunbers in a colum with a plus sign (+) then the first nunber signifies
the 6502 specification and the second the TTL delay, with the corresponding
part nunber. Mbst of the TTL delay tines are fromthe Texas |Instrunent data
books. The 6502 specifications are fromthe Synertek 6502 data sheet and from
Synertek application note AN2 - SY6500.

When the RDY Line Can be Changed and When It Cannot

As can be seen fromthese figures, the RDY |ine should not be gated with the
PHO trailing edge since this happens around the sane tine as the falling edge
of PH2. This would violate the TRS specification and probably force the 6502
to performerratically. Gating the RDY line with the trailing edge of 3
during PHO mi ght work, but this could leave as little as 25 ns for the signha
to be valid. 1In other words, @B nust enable the RDY line low within 25 ns of
@ changing states. |If this output cannot be guaranteed stable, then the RDY
line mght violate the TRS specification

The safest tine to pull the RDY line is using the PHO rising edge, but this
edge occurs before I/0O SELECT, 1/0O STROBE, or DEVI CE SELECT are enabl ed
Therefore, this scheme will not work if any of these three enables is used by
the peripheral card. For exanple, many peripheral cards use nenory mapped 1/0
to transfer data with the cards registers designed to reside in the DEVI CE
SELECT nenory space. Location $C0n0 (where n = 8 + slot nunber of periphera
card) might hold the status of the card, and |ocation $C0nl1 m ght be used to
read a device such as a disk or an A/D converter. The card uses the DEVI CE
SELECT signal, pin 41 on the slot, and the four | oworder address lines to
determine if the 6502 wants to read the status register or read fromthe A/D
converter. Typically, the status register can put its data on the bus within
200 ns, easily neeting the setup requirenents of the 6502. But the A/'D
converter might take at |least 100 us before it can respond with data. The RDY
line nust be pulled lowto allowtine for the A/D converter to set up the data
bus. Notice that the peripheral card does not know that it should pull the
RDY line low until after the DEVICE SELECT signal has gone low. This signa
does not go low until after PHO goes high, so the PHO rising edge cannot be
used to enable the RDY Iine for this peripheral card.

There are a few ways around this problem One solution would be to decode the
$CON0 address on the peripheral card and not use DEVICE SELECT. This solution
al so requires either putting user-selectable switches on the card for setting
the sl ot nunber, or nmaking the card slot dependent. Another solutionis to
pull the RDY Iine Iow using one of the first three edges, trailing or |eading,
of the 7 Mclock. These edges occur at 70, 140, and 210 ns into PHO and are
trailing, |eading, then trailing edges, respectively. The best solutionis to
use the DEVI CE SELECT signal to enable the RDY line. Figure 2 should help.
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_— l__ e e (S
DEVI CE SELECT

wite cycle 6502 halts with addresses &
don't pull RDY R'W |ine valid here
ADDRESS R/ W \/ \/ valid
/\ /\
RDY
| <----d----- >

Do NOT change RDY |line at these tines

Figure 2 - Timng D agram

Do Not Pull RDY During Wite Cycles

Because there is no acknow edge response fromthe 6502, the peripheral card
must do some of its own housekeeping and check if a wite cycle is taking
place. On wite cycles, the 6502 will not halt, but continue running until
the next read cycle. After a slow peripheral pulls the RDY line and before it
tries to get on the bus, it nust make sure the 6502 is not in the niddle of a
wite cycle. Oherwise there will be a bus crash, as both the peripheral card
and 6502 try to drive the bus. One sinple way to prevent this bus crash from
occurring is to make sure the peripheral card does not pull the RDY line | ow
during a wite cycle. You can guarantee this will not happen by checking the
R'Wline when PHO goes high or DEVI CE SELECT goes low. The RRWline is
guaranteed to be stable by this tine.

Rel easi ng the RDY Line

When the RDY line is released, the 6502 will continue the cycle that was
originally halted and allow the 6502 to read the data bus. Data will be read
on the next trailing edge of PH2 by the 6502, as |ong as RDY does not change
within TRS of the end of PH2. \When the peripheral device has set the data bus
up with the correct data, it can release the RDY line to conplete the read
cycle. Releasing the RDY line has exactly the same constraints as pulling the
line; do not change RDY within 200 ns of the end of PH2.
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The RDY |ine can be rel eased before data has been set up, if the data will be
valid within specification. This means that RDY can be released in the niddle
of PHL if the data bus will be valid 117 ns before PH2 trailing edge, for the

Apple ][ (62 ns for the Apple Ile).
Slow Wites
Si nce the 6502 cannot be halted during wite cycles, if a device requires

| onger than one cycle to receive data then the data must be buffered. Here is
an exanple of how to acconplish this:

I
_____ I\ 7 [ _
Data bus | \ | 4 | \ to slow peripheral
P Il L P /
[/ S I |/
I 3 I
I 7 I
I 4 I
DEVI CE SELECT | /\ |
or | /N ]
__________ I _
I/O SELECT | | I NXFER
or
1/ O STROBE
Figure 3 - Buffering Data
Not e: It is very easy to overrun the sl ow peripheral using this

schene, since it only buffers one byte at a time. Do not send
data twice to the buffer within the maxi nrum all owed ti ne between
sl ow peri pheral reads.

Furt her Reference
0 Appl e Ile Techni cal Reference Manual

### END OF FILE TN. Al l e. 004
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#5: /I'NH Line

Revi sed by: denn A Baxter Novenber 1988
Witten by: Pet er Baum May 1984

This Technical Note describes how a peripheral card on the Apple Ile should
use the inhibit (/INH) line. This information is true for the Apple Ile only.

Using the /INH Line on the Apple Ile
Overvi ew

One of the new features of the Apple Ile is the ability to add nore nenory or
override existing menory froma peripheral card. This feature, which uses the
[1NH l'ine on the peripheral slots, has been expanded fromits original purpose
on the Apple ][+ of disabling the on-board ROM and al | owi ng the | anguage card
(RAM to reside in the sane address space. The Apple Ile allows any part of
menory to be replaced by nenory on a peripheral card. This Note explains how
a peripheral card should use the /INH Iine.

Uses

Presently, only a few peripheral devices use the /INHIline in the Ille for
menory expansi on. One type of card uses /I NH for RAM expansi on by swi tching
in extra | anguage cards, while another class of cards uses it to extend the
built-in 80-colum ROM code by replacing it with their own ROM code. O her
cards use /INH so that they can have nore than one stack and zero page.

Future peripheral cards can take advantage of the /INH line to do even fancier
menory expansi on, such as keeping nmultiple prograns running in nenory at the
sane tine.

More nenory, either ROM or RAM can be added by mapping the nenory into the
same address space as existing nmenory. The processor can then sel ect which
menory, the on-board or the additional, it wants to use by setting a register
(or soft switch). This technique of switching different blocks of nenory into
the sane address space is called bank switching. An exanple of this technique
for extending nmenory is found in the Apple ][+ | anguage card and in the bank
swi tched nenory on the Ile.

How It Works
When the /INH line, pin 32 in slots 1-7, is pulled low, all nemory on the

nmot herboard and in the auxiliary slot is disabled (including nmenmory on the 80-
col umm and extended 80-columm cards). This action allows a peripheral card in
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slots 1-7 to enable its nenory onto the bus.

When the 6502 reads a byte fromnenory, the data typically comes from one of
three places: notherboard ROM notherboard RAM or RAM on one of the 80-
columm cards in the auxiliary slot. When the /INHIline is pulled |low, all of
t he above nmentioned ROM and RAM i s disabled and will not drive the data bus
This disabling allows the peripheral slots to drive the bus by enabling data
onto it. The 6502 will then read data fromthe peripheral card instead of a
| ocation on the notherboard or auxiliary slot.

During a 6502 wite cycle, if the /INHIline is pulled |ow, then notherboard
and auxiliary card RAM are both disabled. A peripheral card can then read a
byte off the data bus and store it.

I mpl ement ati on

Because pulling the /INH line | ow di sables all of nenory, the peripheral card
must be very careful when it does this. |If only a small piece of nenory is to
be banked into a specific address space, then the /INH line should only be
pul l ed on menory references to that address space. Oherw se the notherboard
menory will be disabled and the processor will read or wite to the wong
menory and the programw ||l not work properly. For example, if a periphera
card wants to replace the zero page with menory on the card, then the /I NH
line should be pulled low only on references to the address space between $0
and $FF. If the /INHIline is pulled during a processor instruction fetch from
the monitor ROM at $F800, the 6502 will read the wong instruction (or a
floating bus) and probably crash the program

Pulling the /INH line at specific addresses is called select decoding. The
hardware on the peripheral card does this by checking the address bus of the
6502, and if the address falls in the correct range, the card pulls the /I NH
line low In the earlier exanple of a new zero page, if the address bus was
in the range $0-$FF the card would pull /1NH | ow.

Differences: Ille vs. ][+

On the Apple ][+, select decoding was not necessarily needed because the /I NH
line only affected the ROM and not the RAM |If the Apple ][+ peripheral card
wanted to bank in extra | anguage cards at the addresses $D000- $FFFF, then it
could pull the /INHIline and keep it |low during any menory access. This
action woul d di sable the on-board ROM and not any ot her nenory accesses such
as zero page or stack. This sanme card would not work in the Ile, since the
next instruction fetch to RAM after pulling /INH I ow would read a floating bus
because all the nmenory woul d be di sabl ed.

Anot her Feature

For those of you who love to nmuck around in the guts of the Apple Ile, one
nore feature has been added to the /INH function. The /INHIline will also
override DVA accesses to nenory on the notherboard. This override neans that
if a peripheral card uses DVA to read or wite to menory, another periphera
card could pull the /INH line and process the DVA access. An exanple of this
woul d be a co-processor card using the nenory on a RAM card in anot her slot.
Rat her than have the co-processor wite to the nmemory on the not herboard then
have the 6502 wite to the RAM card, the co-processor can wite to an address
that the RAM card recogni zes. The RAM card could then pull the /INH Iine and
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it would be free to read or wite the data bus. This technique could also be
used by a co-processor to wite directly to a printer card in another slot.

Ti m ng

The peripheral card nust wait for the address bus to settle, which occurs a
maxi mum of 190 ns after the falling edge of 0o, before pulling the /INH Iine.
(The 6502A nmaxi num address setup tine is 140 ns from 02, with a worst case
6502A skew of 50 ns fromOo to 02.) To guarantee that the RAMis disabl ed and
a wite does not accidentally take place to the notherboard, the /INH Iine
must be pulled low within 330 ns of Oo.

01
___________ Vi deo phase S
0o
___________ | CPU phase .
Q@
20ns
___________ | 280 ns | -
ADDR \/
/\
| 190 ns |
| 140 ns |
INH \ / \/ valid \
_________ / \ /\ /
1 2

1. The INH Iline can be pulled high at this tine.
2. The INH line can be pulled low (or high) after the addresses are valid at
190 ns, but before 300 ns (from 00).
Figure 1 - INH Line Timng Signals
Circuits

Figure 2 illustrates a sinple exanple of a circuit that can be used to
i mpl ement the /1 NH function.

I I
Al5 ---| |
| Select |
Al4 ---| Decode
| Logic [
EAVESY I I
I Rt | D
AO  ---| | PULLI NH*

I
Q--- INH J[1-7]32
I
I
I
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Figure 2 - Circuit Inplementing /I NH Function
An Application

The circuit in Figure 3 can be used to replace the code in the nonitor ROV
fromlocation $FCO0 to $FFFF, with custom code. Anytime the address space

bet ween $FC00- $FFFF i s accessed, the /INH line is pulled | ow, the notherboard
menory is disabled, and the circuit's 1K RAMis enabled instead. Part of this
feature can be disabled and the notherboard nmenmory can be read by keeping the
switch connected to +5 volts (READDIS). Wenever the systemwites to any
location in the address space $FC00-$FFFF, the circuit will disable any RAM on
t he not herboard and instead wite into the 1K RAM

Here is a series of commands that can be used with the circuit to replace the
reset vector at $FFFC and $FFFD. A new reset routine can be witten that wll
print the screen or save the status of all the registers whenever the Reset
key is pressed.

Start the systemwith the circuit's switch connected to +5 (READDI S). Doi ng
so will enable the systemto read the nonitor ROM during startup, before the
1K RAM has been initialized.

Get into the nmonitor by typing CALL -151. The system pronpt should now be an
asterisk (*). Copy the nonitor ROMinto the 1K RAMw th the command
FCOO<FC00. FFFFM  Change the reset vector so that it junps to |ocation $300
with this command, FFFC. 0, then copy your new reset routine into nenory
starting at location $300. Now, set the switch to ground (READEN) so all
future read accesses to $FC00-$FFFF will read the 1K RAM

For exanple, if these instructions are stored in nenory starting at |ocation
$300, then the systemw |l clear the screen and continue execution in the
moni tor when the Reset key is pressed.

$300: 20 58 FC JSR HOVE  (clears screen)
$303: 4C 65 FF JWMP to MON (resune execution in nonitor)

One of the problens with this circuit is that it also overrides any accesses
to the language card, therefore any programthat uses the | anguage card wll
not work with it. The circuit does not keep track of which nenory is enabl ed,
ROM or | anguage card RAM in the $FC00- $FFFF space
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RAM | --- D5 | I
|--- D4 | |~ esv
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|--- D2 | | o READDIS
|--- DL | |
______ | === DO Heeseeeseeeeesoeeoesaas0f

gure 3 - Circuit to Replace Mnitor ROM Code

Furt her Reference
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#6: The Apple Il Paddle Circuits

Revi sed by: denn A Baxter Novenber 1988
Witten by: Pet er Baum May 1984

This Technical Note describes the paddle circuit used in the Apple Il fanmly
of conputers.

Caveat s

Since Appl e has introduced machines with internal clock speeds which may not
be exactly 1.023 MHz, it is best to use the PREAD firmvare call to read paddl e
data. This Note assumes that the clock speed of the systemis exactly 1.023
MHz. If you want to insure accuracy in reading paddl e data, you should rmake
sure the systemis first running at the correct speed. Enough information is
provided so that you can wite your own PREAD routine, although this is

di scouraged. |If the programruns on an Apple II1GS or sone future nachine,
your custom paddl e reading routine will fail to give the correct results.

Crcuit Description

The val ue of the Apple paddles (or joystick) is deternmined by a software
timng | oop reading a change of state in a timng circuit. The paddles
consist of a variable resistor (from 0-150k ohns) which makes up part of the
timng circuit. There is a routine in the nmonitor ROM call ed PREAD, which
counts the time until a state change occurs in the paddle circuit. This time
is translated into a value between 0 and 255.

The bl ock diagrans in Figures 1 and 2 show the paddle circuit for the Apple
][+ Apple llc, and the Apple Ile. The large block on the left illustrates
part of the circuitry inside the 558 timer chip. The 558 chip consists of
four of these blocks, with all four paddle triggers lines shorted together on
t he not herboard and activated by the soft switch at $C070. The outputs of the
558 chip run into a nmultiplexer, which places the appropriate signal onto the
high bit of the data bus when a paddl e soft swi tch address in the range $C064
$C067 is read. The Apple Ilc uses a 556 tiner rather than the 558 chip and
only supports two paddles, 0 and 1.

The 100 ohmresistor and . 022 mcrofarad capacitor are on the notherboard,
with the variable resistor in the paddle. Each of the four paddle inputs have
their own capacitor and resistor. Since these conponents can vary by as nuch
as five percent fromApple to Apple, this circuit is not a very exact anal og
to digital converter. |If a paddle is nmoved fromone Apple to another without
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changing the resistance (turning the knob), the paddle read routine will
probably calculate a different value for each nachine. About the only feature
of the paddle read routine that a progranmrer can depend on is that the val ue
returned will rise if the paddl e resistance increases (or fall if the

resi stance decreases).

The paddle timng circuit on the Apple ][+ and Apple Ilc is slightly different
than the one on the Apple Ile. On the Apple Ile, the 100 ohm fi xed resi stor
is between the transistor and the capacitor, while the variable resistor in
the paddl e is connected directly to the capacitor. On the Apple ][+ and Ilc,
the capacitor is connected directly to the transistor and the fixed resistor
is in series with paddl e resistor

| 556 Ti ner |
I ~ovee I
I I I I I
| \ | | Paddl| e |
I / I I n I
| SK\ I I [~
| / R O--+ | \ / |
I \ I I I I I I
I I ¢l I I I X I
I Ho--o- - + |\ I I I I I I I
I I I | >---| RESET I I I I I\ I
I \ +- - | I I I I I I I
I / I I I I I
| 5K\ Conparat or | | | | 100 ohm |
| / | FLIP FLOP | S O--+--+-\/\/\/\--+
I \ I I I I I
I I I I / I I
I Ho---- - + |\ I _l |/ I _l_
| | | >---]SET EEEE S5 A | . 022uF
I \ - - | [ I [ 1 \> I
I / I I I I I
| 5K\ | | e R O +
I / I I N
I \ I I -
[ . I -
I - [ ]\ I
| - | +--|] >0O--]---0 Qut put
I I |/ I ($C06x)
I I I

I

O Trigger

($C070)

Figure 1 - Apple ][+ and Ilc Paddle Crcuit

An Exanpl e of a Typical Paddl e Read Routine

The timng circuit works by discharging a capacitor through a transistor, then
shutting the transistor off and letting the paddl e charge the capacitor by
supplying current through the variable resistor. The rate at which the
capacitor charges is a function of the variable resistance; the |ower the
paddl e resistance, the greater the current and the faster the capacitor
charges. Wen the capacitor reaches a predeterm ned value it changes the
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state of a flip flop. The paddle read routine counts the tinme it takes for the
capacitor to rise and change the flip flop

Let's step through an exanple of a typical paddle read operation. For now we
wi |l assume the capacitor has already been discharged and in a few pages
will explain when this assunption can be nade and when it cannot.

The software starts by reading the soft switch at |ocation $C070, which
strobes the trigger lines on the 558 timer. This action causes two events to
occur, the output signal (which is read at $C064-$C067 for paddl e 0-3,
respectively) goes high and the transistor turns off.

The software, after initially strobing the trigger Iine, executes a tinmng

| oop which reads the state of the output signal. Wen the output signha
changes fromhigh to low the software junps out of the timng | oop and returns
a value indicating the tine. The nonitor PREAD routine consists of a 11 psec.
loop and will return a value between 0 and 255. (Note: The firmwnare listing
is wong and says the loop is 12 pusec.) The timng |loop returns 255 if the
circuit takes longer than 2.82 ns for the state change to occur

| 558 Ti ner |
I ~Vee I
I I I I I
| \ | | Paddl| e |
I / I I n I
| 5K\ I I [~
| / e + | | \ |/ |
I \ I I I I I I
I I rf I I I X I
I Ho-o- - + |\ I I I I I 1 I
I I I | >---| RESET I I I I I\ I
I \ - - | I I I I I I I
I / I I I I I
| 5K\ Conparat or | | | | 100 ohm |
| / | FLIP FLOP | S O-\/\/\/\N - - - +
I \ I I I I I
I I I I / I I
I Ho-oo o + |\ I _l |/ I I
| | | >---|SET S ol A | . 022uF
I \ - - | [ I [ [ \> | I
I / I I I I I
| 5K\ | | e I O B +
I / I [ D
I \ I I -
[ I -
I - [ I\ I
| - | +--| >O——|———OOJtput
I I |/ I ($C06x)
I I I

|

O Tri gger

($C070)

Figure 2 - Apple Ile Paddle Circuit

* PADDLE READ ROUTI NE
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* ENTER W TH PADDLE NUMBER (0-3) I N X-REG

FB1E: AD 70 CO PREAD 4 LDA PTRIG ; TRI GGER PADDLES

FB21: AO 00 2 LDy #0 ; I NI'T COUNTER

FB23: EA 2 NOP ; COVPENSATE FOR 1ST COUNT
FB24: EA 2 NOP

FB25: BD 64 CO PREAD2 4 LDA PADDLO, X ; COUNT EVERY 11 USEC
FB28: 10 04 2 BPL RTS2D ; BRANCH WHEN Tl MED OUT
FB2A: C8 2 INY ; | NCREMENT COUNTER
FB2B: DO F8 3 BNE PREAD2 ; CONTI NUE COUNTI NG

FB2D: 88 DEY ; COUNTER OVERFLOWED

FB2E: 60 RTS2D RTS ; RETURN W VALUE 0- 255

I nside the 558 tinmer chip, when the trigger is strobed | ow, the conparator
that feeds the set input of the flip flop is triggered, which in turn sets the
output of the 558 timer. At the sane tine, the transistor, which has held the
capaci tor near ground by sinking current fromit, is shut off. The capacitor
can now charge using the current supplied by the paddle. The smaller the
paddl e's resistance, the nore current the paddle will supply and the faster
the capacitor charges. After sone tine, the capacitor will charge to the
threshol d value of 3.3 volts, which is set by the voltage divider network in
the 558 timer, and the conparator that feeds the reset input on the flip flop
will trigger. This trigger sets the output signal ($C06x) of the 558 timer

| ow, which indicates to the software that the circuit has timed out.

Tri gger $C070 | |

| | <------ Threshol d

Feedback to | |
Reset Conp | |

I I
Qut put | |

Ti mi ng Val ue
R >|
0 - 2.82 mlliseconds

Figure 3 - Paddle Crcuit Recharge Timng
Resetting the flip flop turns the transistor on, which discharges the
capacitor very quickly (normally I ess than 250 ns). That paddle can then be
read agai n.
A Cl oser Look at the Hardware
The First Anonaly
Notice that the | ast sentence states that the paddl e can be read again and not
the paddles. |If another paddle is read i mediately after the first, it may
yield the wong value. To denobnstrate this, | will step through an exanpl e of
readi ng a second paddl e imedi ately after finishing the first.

In this exanple | will assume that the first paddl e has been set with a very
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| ow resistance, while the second paddl e has a high resistance. The first
paddle will time out very quickly and return with a small value, while the
second paddle will take longer and yield a | arger val ue.

We start reading the paddles by testing the paddle outputs to see if they are
| ow, which indicates that the capacitor has been di scharged. Assum ng that
the outputs are low, the next step is to trigger the 558 tinmer ($C070), which
turns off the transistor and allows the capacitors to charge. Since all of
the trigger input lines are shorted together, all four of the capacitors will
charge, but at different rates since the paddl e resistances have been set to
different values. The voltage on the capacitor for the first paddle wll
reach the threshold voltage very quickly since the paddl e resistance has been
set low, therefore the tining loop will tinme out quickly.

At this point the capacitor for the second paddle is still charging and has
not yet reached the threshold since the paddle resistance was set to a high
value. The transistor for the second paddle is still turned off due to the
initial trigger used for reading paddle one. This neans that the capacitor
for the second paddl e has not been di scharged.

Any attenpts at reading the second paddle now will only yield false results.
The capacitor is partly charged and therefore will reach the threshold val ue
much faster than if the capacitor had been conpletely discharged. |If the
timng loop is used, it will return with a smaller value than it would if the
capaci tor had been conpletely discharged. Notice that retriggering (reading

| ocation $C070) the 558 timer will not help, since that only keeps the

transi stor turned off and does not hel p discharge the capacitor. The only way
for the capacitor to discharge is to let the circuit time out conpletely by
letting the capacitor charge until it resets the flip flop

To read the second paddl e, the capacitor nust first be discharged, which is
only done when the threshold value is reached and the 558 tinmer flip flop is
reset. The only way to guarantee that the capacitor is discharged is if the
transistor is on. This condition is net when the paddle output is |ow
Therefore, start every paddle read either by waiting for at |east 3 ns before
strobing the trigger input or testing to nmake sure that the paddle output is
| ow.

If after 4 nms the paddle output is not low, then there is a good chance that
there is no paddl e connected. This result may al so indicate that a periphera
with a |larger maxi mum val ue resistor than the 150k ohns used by the Apple
paddl es is attached. Sone peripheral devices use this technique of a |arger
vari able resistor so that nore than 256 points of resolution can be
determned. O course, this requires a customsoftware driver and the nonitor
PREAD routine cannot be used.

Apple Ile Anomalies

The problemwith Apple Ile paddle input is that the capacitor may not be

di scharged by the transistor. Typically, the transistor will discharge the
capacitor in less than 250 ns on the Apple ][+. But on the Apple Ile, if the
paddl e resistance is very |ow then the paddl e may supply enough current to

al ways keep the capacitor charged.

Because the fixed resistor (100 ohns) on the Apple Ile notherboard is between
the capacitor and the transistor, there will be a voltage drop across the

resistor if the capacitor stays charged. Wen the transistor is shut off by
the trigger strobe, this voltage drop will disappear and the capacitor, which

Apple ][ Computer Family Technical Documentation
Tech Notes -- Developer CD Volume 2 -- September 1989 -- 80 of 535




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

may be near the threshold voltage, will trigger the reset conparator earlier
than it would if the capacitor had been discharged conpletely. The net affect
of this is that the paddles will read zero on the Apple Ile when they woul d
read a small value on the Apple ][+ or llc.

O her circuits which expect the capacitor to discharge conpletely nmay not work
properly. A circuit which attenpts to sinulate a paddl e through active
components such as a digital to anal og converter may be able to source enough
current that the capacitor never discharges and the paddl e al ways reads zero.

It should al so be noted that due to el ectromagnetic interference, |ater node
Ile conputers actually have an extra capacitor attached between the BUTTON

i nputs and ground. This essentially slows the response tine of the input,
making a fully digital input appear a bit nore analog (no pun intended). Care
shoul d be taken in designing system which depend on a certain repetition rate
of the button inputs. Careful engineering and testing across systens shoul d
prevent any problens. As an exanple, adding a transistor output stage to
drive the button inputs to the appropriate states mght be a good idea for a
serializing AAD. A joystick would not require this kind of circuit because
the user input is too slowto be affected by the capacitors. For nore

i nformati on on the changes in later nodel Ile conputers, refer to Apple Ile
Techni cal Note #9, Switch I nput Changes.

Concl usi on

Hopefully, this Note has given the reader a good feel for the paddle circuitry
and the routines which determ ne the paddle values. To reinforce the materi al
covered, you should try witing your own paddl e read routine. For exanple,
you could wite a read routine that would read two paddl es at once. The
software loop will not have the 11 upsec. resolution of the PREAD routine, but
you will find it still works just fine. Happy progranm ng.

Furt her Reference
0 Appl e Ile Techni cal Reference Manua

### END OF FILE TN. Al l e. 006
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#7: Interfaces--Serial, Parallel, and | EEE-488

Revi sed by: Matt Deat her age Novenber 1988
Witten by: Pet er Baum April 1984
This Technical Note describes the pin configurations of three difference
interface types offered on the Apple Il fanmily of conputers.

Seri al

Currently, Apple sells a card, called the Super Serial Card (SSC), that can be
used to connect an Apple printer to an Apple Il. The SSC repl aces both the
Communi cations Card and the Hi-Speed Serial Card. The SSC supports the
firmvare (Pascal 1.1) protocol except for the optional control and interrupt
handl i ng routi nes.

The SSC has a 10-pin header on it, but conmes with a cable which connects the
header to a fermal e DB-25 connector. The SSC can be configured as either a
modem (DCE) or as a ternminal (DTE) using a junper block (in the latter case
the junper block acts as a nodemelimnator). Though the pin configuration of
the DB-25 connector is well defined, there is no standard use of the handshake
signals. Different printers will use the handshake lines for different
functions. Table 1 shows the pin configuration for the DB-25 on the SSC
Consult your printer manual for nore specific information on which signals are
used.

10-pin Femal e DB- 25
Header Signal Nane Term nal NMbdem
1 Frame Ground ( FRMGND) 1 1
2 Transmt Data (TxD) 3 2
3 Recei ve Dat a (RxD) 2 3
4 Request To Send (RTS) 8 4
5 Clear To Send (CTS) 8 5
6 Dat a Set Ready ( DSR) 20 6
8 Si gnal Ground ( SGLGN\D) 7 7
10 Data Carrier Detect ( DCD) 4,5 *8
7 Secondary Clear to Send (SCTS) 19 **19
9 Data Terni nal Ready (DTR) 6 20

* Only if SWM-7 is closed (on) with SSC
* % Only if SWe-7 is closed (on) with SSC

Table 1-Pin Configuration for SSC DB-25 Connect or
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Par al | el

Apple fornerly shipped a parallel card, called the Parallel Interface Card
(PIC), which can be used to connect a parallel printer to an Apple Il. The
PIC replaced the Parallel Printer Interface Card and the Centronics Interface
Card. The PIC does not support the firmmvare protocol, so Pascal identifies
the card as a printer card (described in Pascal protocols).

Most comonly used printers operate properly if the switches on the PIC are
set as in Figure 2.

on | I I I
off | x| x| x| | | x| x|

Figure 2-PIC Switch Configuration

This setting prepares the parallel interface to transfer data using a 1
m crosecond strobe pul se of negative polarity when sending data, while
receiving a negative acknow edge signal, with interrupts disabl ed.

The PIC has a 26-pin header, but it comes with a cable which connects the
header to a fermale DB-25. The Parallel Printer Card and the Centronics Card
used a 20-pin header. Mst parallel printers (90% use a "mcroribbon 36" as
the connector. The pin configuration varies fromprinter to printer, but
Table 2 covers nost printers (Apple DWP, Epson). For other printers, refer to
page 7 of the Parallel Interface Card Manual .

Pl C Printer
Functi on Functi on 26-Pin DB- 25 36-Pin 20-Pin
G ound G ound 3 2 19 1
G ound G ound 22 24 16 20
G ound G ound 7 4
G ound G ound 14 20
ACK Acknow edge 6 16 10 2
St r obe St r obe 4 15 1 8
DO 0 Data 1 9 5 2 10
DO 1 Data 2 11 6 3 11
DO 2 Data 3 15 8 4 12
DO 3 Data 4 18 22 5 13
DO 4 Data 5 20 23 6 14
DO 5 Data 6 21 11 7 15
DO 6 Data 7 23 12 8 16
DO 7 Data 8 * 25 13 9 17
D 3 Faul t 24 25 32 6
D 4 Busy 2 14 11 7
D 5 Paper out 12 19 12 9
DI 6 Sel ect 16 21 13 8
D 7 Enabl e 10 18 35 19
* % 7

*

This may be assigned a "hard" value for some printers to

di stingui sh between graphics and normal character sets.

** Pin 7 is blocked on the fenmal e DB-25 connector and om tted on
the mail DB-25 connector to prevent the insertion of serial
connectors into parallel ports.

| EEE- 488

Apple ][ Computer Family Technical Documentation
Tech Notes -- Developer CD Volume 2 -- September 1989 -- 83 of 535




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

The | EEE-488 bus standard is a well defined eight-bit parallel, byte serial,
asynchronous data transfer interface. The standard has been thoroughly
docunented with the nost conplete description available fromthe Institute of
El ectrical and El ectronic Engineers (IEEE) in New York. Standard cables are
manuf act ured by many conpani es and usual ly advertised as either | EEE-488,
General Purpose Interface Bus (GPIB), or Hew ett-Packard Interface Bus (HPIB)
cabl es.

| EEE- 488 cards do not support Apple firnware protocols, so an assenbly

| anguage driver nmust be used to access the cards from high | evel |anguages
(see Appendix F of the | EEE-488 Interface User's QGuide).

Furt her Reference

0 Appl e Ile Techni cal Reference Manual
o] Parall el Interface Card Manual
0 | EEE- 488 Card Manual

### END OF FILE TN. Al l e. 007
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#8: Known Anonalies of Enhanced |le ROVs

Revi sed by: Matt Deat her age Novenber 1988
Revi sed by: Caneron Birse February 1986

This Technical Note describes three problens with the Enhanced I1e ROV and
some suggested sol utions.

The follow ng three anomalies are known to occur when the Enhanced |l e ROW
are present:

1. Sone Apple Il peripheral cards do not handle interrupts well since
Apple Il fanily menbers before the Ilc and Enhanced Ile did not
handl e themvery well either. |If a card that cannot handl e

interrupts is used on the Enhanced Apple Ile, any interrupt is
very likely to crash the system A common exanple of this would
be ol der, non-interruptible printer cards used with a Muse card
in the system You can often work around this problem by
disabling interrupts before printing to such a printer card.

2. There may be some probl ens when using the ROV with comunicati ons
packages. These problens are due to the way the 80-col um
firmvare switches into 40-colum node. By sending a Control-Q
through COUT, the firmvare switches into 40-colum node. A sinple
solution to this would be to send an Escape-Control -D sequence,
whi ch di sables the control functions. This solution will remain
in effect until either the 80-colum card is re-initialized by
PR#3 or an Escape-Control -E sequence is sent through COUT
Anot her solution would be to sinply not allow Control -Q sequences
to get through to COUT by filtering them before they get there.

3. Many devel opers using doubl e high-resol ution graphics may wish to
use 40-colum text displays so the text can be read on a
television set. There are a couple of possibilities:

A You can define your own doubl e high-resolution character set
with any size characters you desire, then plot themon the
doubl e hi gh-resol ution screen

B. You can print text to the Apple Ile text screen and toggle the
screen on to display it.

Not e: There is no way to display four Iines of 40-colum
text at the bottom of the double high-resolution screen
in mxed node since the 80-colum hardware nust be active
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whi | e doubl e high-resol uti on graphics are being
di spl ayed.

To use the second method, however, does require sone specia
consi derati ons.

The Apple Ile scroll routine continues to use the w ndow
paranmeters when scrolling, but uses the 80COL soft switch to
determine if it should scroll the 80- or 40-colum screen

Since the firmvare has initialized a 40-colum w ndow, the
scroll routines will nove only the first 40 columms. But, the
80COL flag has been turned on for double high-resol ution
therefore, the scrolling routine takes every even columm from
auxiliary nenory and every odd colum frommain nmenory. As a
result, only the first 40 colums get scrolled, 20 colums from
auxiliary menory and 20 columms from main menory.

One possible solution to the problemis to wite your own
scroll routines. Another might be to wite to the screen so
that scrolling will not occur. But there is yet another
solution. Turn on the full 80-columm node with a PR#3 or the
equi valent. Now print your text to COUT in the normal manner,
bei ng careful not to exceed 40 characters per line. The 80
columm firmmvare will scroll everything properly. Wen you are
ready to display text, send a Control-Q sequence through COUT
to switch to 40 colums. Wen you are ready to return to
doubl e hi gh-resolution node, send a Control -R sequence to COUT

When swi tching nodes, a nonentary glitch may occur. If you
send the Control -Q sequence to COUT while still in graphics
nmode, the screen will go to regular single high-resolution node
before finally going to text node. |If you switch to text node
first, the text will be in 80-colum node (with 40 col ums

di spl ayed on the left half of the screen) before ultimtely
going to 40-colum node. The sane potential glitch may occur
goi ng back to double high-resolution node. The glitch will be
only nonmentary and may not present any problemfor your
appl i cation.

Furt her Reference
0 Appl e Ile Techni cal Reference Manua
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#9: Switch I nput Changes

Revi sed by: denn A Baxter Novenber 1988
Witten by: Ear|l Edwards May 1988

This Technical Note describes three changes whi ch have been nade to the switch
circuitry of Apple Ile revision C and | ater not herboards.

The latest Apple Ile |logic board has some changes in its switch circuitry.
Logi ¢ boards with part nunbers 820-0087-C and later differ fromearlier boards
as foll ows:

0 SW2 has been connected to the Shift keys on the keyboard by
closing the X6 junper.

0 12k ohm pul l up resi stors have been added to SW and SW.

0 A 0.1 microfarad capacitor to ground has been added to all three
switch inputs: SW (PBO, Open-Apple, OAPL), SWL. (PB1, Option,
Cl osed- Appl e, CAPL), and SW2 (PB2).

Note: Schematics showing the differences are available in Chapter 7 of the
Apple Ile Technical Reference, First Printing, January 1987

The X6 junper was closed to allow the Shift key to be read directly,
facilitating the shift-click nouse selection feature in software products.
Note that this change connects SW2 to +5V through a 1k ohmresistor, and when
a shift key is depressed, SW2 is at ground potenti al

The 12k ohmresistors were added to ensure that the self-diagnostic test would
run when the keyboard is disconnected. The resistors have negligible
i nfl uence when the keyboard is connect ed.

The capacitors were added to reduce radi ated eni ssions. This reduction was
requi red because of changes in the nmenory configuration. As a result of the
addition, the functional bandw dth of the inputs has been reduced; however,
the input requirenments of the 74LS251 have not changed. This addition may
cause i nproper operation with peripheral devices that rely on high push button
repetition rates.

The mininum V(I H) to the 74LS251 remains 2.0V, but for inproved noise margin,
a mnimumV(IH of 2.4V is recommended. This requires a drive of about 6 ma
to overcone the 470-ohm 5 percent resistor on SW and SW.

The maxi mum V(IL) is 0.8V, and here again you should allow for sone noise
margin. The low level is ensured by the 470-ohm keyboard pul | down resi stor
al one, but additional current sink will speed up the transition tine.
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#1: I denti fying Appl eTal k

Revi sed by: Dan Strnad July 1989
Witten by: Dan Strnad Novenber 1988

This Technical Note describes the correct nethods for identifying AppleTal k
under ProDCS 8 and GS/ OS, as the ATLK ROM signature is no |onger used.
Changes since Novenber 1988: Updated for System Software 5.0 and added
references for determining if an application has been | aunched over the
networ k and identifying AppleTal k and its associated slot.

To determine if an application has been | aunched over the network, refer to
the Net Launch code fragment found in the AppleShare Progranmer's Quide for the

Apple 11 GS

Under ProDGCS, to identify both AppleTalk and the slot with which it is
associated for printing, refer to Apple Il AppleTal k Techni cal Note #4,
Printing Through the Firmare.

To identify AppleTal k under ProDOCS 8:

1. Issue an AppleShare Getlnfo call.
2. If there is no error result, AppleTalk is install ed.
I nf oPar ans DB $00 ; Synchr onous only
DB $02 ;GetlInfo call nunber
I nf oResul t DS 13 ;<- results returned here

CheckATal k JSR $BF0OO

DB $42 ; $42 command # for AppleTalk calls
DW I nf oPar ans ; Paraneter |ist address
BCS NoATal k ;handl e the error
| sATal k. c. ; Appl eTal k installed when here
NoATal k c. ; Appl eTal k not installed when here

To identify AppleTal k protocols and Appl eShare file system under System
Sof tware 5. 0:

1. Set up the parameter block for a GS/OS Get FSTInfo call using
fstNum = 1.

2. |Issue the CGetFSTInfo call

3. If the fileSysIDis $0D the Appl eShare FST and Appl eShare are
present.

4. |f a parameter out of range error ($53) results, the Appl eShare
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file systemis not present.
5. Oherwise, if steps 3 and 4 are inconclusive, increment the fstNum
and | oop back to step 2.

To identify AppleTal k protocols, including LAP through PFlI but excluding the
file system under System Software 5.0:

1. Set up the parameter block for a GS/CS Dinfo call using device
number one.

2. Issue the Dinfo call.

3. If the devicelDis $1D, the AppleTalk main driver and Appl eTal k
are present.

4. |If a paraneter out of range error ($53) results, the AppleTal k
protocols are not present.

5. Oherwise, if steps 3 and 4 are inconclusive, increment the device
nunber and | oop back to step 2

To identify AppleTal k protocols, including LAP through ASP but excluding the
file system under System Software 4.0:

1. Issue an an SPGCet Status cal
2. If the call returns without error, AppleTalk is present.

Note: Wth the rel ease of System Software 5.0, earlier versions are not
support ed.

Furt her Reference

I nsi de Appl eTal k

Appl eShare Programmer's Guide for the Apple I1GS

GS/ CS Reference

Appl e Il AppleTal k Technical Note #4, Printing Through the Firmware

O o0oo0oo
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Appl eTal k
#2: ProDOS 8 Conpatibility on the Ile and I1GS
Witten by: Mar k Day Novenber 1988

This Techni cal Note describes areas which could cause an application to run
under the Appl eShare Apple Ile workstation software, but fail under the Apple
I'1 GS workstation software.

0 If code is running in auxiliary menory in emrul ati on node (e.qg.
ProDOS 8 prograns that run code from auxiliary nenory), make sure
$0100 in auxiliary menory is set to the normal stack pointer and
$0101 in auxiliary menory is set to the auxiliary (alternate)
stack pointer. (See page 93 of the Apple |Ile Technical Reference

Manual .)

0 Make sure ProDCS calls are not made fromauxiliary menory; Apple
has never recommended doing this, and it is not supported.

0 Make sure interrupts are enabl ed when maki ng ProDOS 8 call s.

0 Make sure interrupts are not disabled for |ong periods of tine,

nor for a high percentage of tine. Whenever interrupts are

di sabled, there is a chance that an Appl eTal k packet will be

m ssed (which could cause Appl eShare vol unes to be unnount ed).
The nmore interrupts are disabled, the nore likely that packets
will be mssed. This risk is inherent for any application that
di sables interrupts (directly or indirectly), therefore,
interrupts should be disabled with discretion and only when
absol utely necessary.

0 Make sure prograns get the conpletion routine return address from
the Getlnfo call when they are started.

0 Make sure to identify AppleTalk by calling Getlnfo and checking
for an invalid call nunber error (which means AppleTalk is not
present). Do not use the ATLK signature bytes for identification.
See Apple Il AppleTal k Technical Note #1, Identifying AppleTal k.

Furt her Reference
0 Appl e Ile Techni cal Reference Manua
0 Apple Il AppleTal k Technical Note #1, ldentifying AppleTal k

### END OF FI LE TN. ATLK. 002

Apple ][ Computer Family Technical Documentation
Tech Notes -- Developer CD Volume 2 -- September 1989 -- 91 of 535




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: TN. ATLK. 003
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11

Techni cal Not es

Devel oper Techni cal Support

Appl eTal k

#3: Avoi ding Renote Printer Tinme-Quts

Revi sed by: Ji m Lut her Sept enber 1989
Witten by: Ji m Lut her May 1989

This Technical Note discusses how to avoid tine-outs when printing to renote
printers.

Changes since May 1989: Updated to reflect System Software 5.0 changes

and to clarify the results of changing the time-out interval

The Apple Il AppleTalk firmvare's Renote Print Manager (RPM, which supports
Appl eTal k' s Super Serial Card (SSC) entry points, naintains a tine-out
interval value. The tine-out interval is usually set to 30 seconds. Wen an
application quits witing to the AppleTalk firmvare, the RPMwaits this tine
interval before sending the |ast bl ock of data to the printer and cl osing the
Printer Access Protocol (PAP) connecti on.

What does this nean? |If an application waits |onger than the tine-out

interval (e.g., 30 seconds) between any wite accesses to the AppleTal k
firmvare (i.e., a pause between initialization and printing or a pause during
printing), the PAP connection closes, the current page may be ejected fromthe

printer (this is printer dependent--the InageWiter Il and ImageWiter LQ do
not automatically eject the page, the Apple LaserWiter does), and the rest of
the application's output to the printer is lost. |If youinitialize the

Appl eTal k SSC firnware, you must print imediately or a time-out nay occur and
reinitialization is necessary to print again. Applications should not
initialize the firmvare and expect it still to be initialized at a | ater point
in time.

What You Can Do

The RPM's PMsetPrinter call may be used to change the time-out interval to a
different value. However, the tinme-out interval should be kept as short as
possi bl e because ot her users cannot open anot her PAP connection with the
printer until your nmachine has tined-out. |In other words, if you set the
time-out interval for five nminutes, the RPM keeps the PAP connection open with
the printer for five mnutes after the last character is witten to the RPM
thus bl ocking other machines fromusing that printer for five extra m nutes;
this delay is unacceptable in a shared printer environment.

Wth an Apple 11 GS using System Software 5.0, the RPM s PMset Printer call may
be used to set the time-out interval to zero. When the time-out interval is
set to zero, the session never tinmes out and nust be closed with the Apple

Il GS-specific PMC oseSessi on RPM cal |
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Furt her Reference

0 AppleShare Programmer's CGuide for the Apple I1GS
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Appl eTal k

#4: Printing Through the Firmare

Revi sed by: Ji m Lut her Sept enber 1989
Witten by: Matt Deat herage & Ji m Lut her July 1989

This Techni cal Note discusses considerations of printing through the AppleTal k
firmvare in transparent node.

Changes since July 1989: Updated to reflect ROM 03 changes to Appl eTal k
firnmnare.

The Appl eShare Programer's Quide to the Apple |1 GS states that printing in
transparent node (through Super Serial Card enulation for ol der applications
whi ch don't know about AppleTalk) is initiated when you do a PR#7 command.

This statement is pretty short-sighted. 1It's nmuch like saying printing
through an ImageWiter Il is initiated when you do a PR#1 command--it's only
true if what you want is where you think it is--and usually it isn't.

An Apple Ile Wrkstation Card, although recommended for slot 7, can work in
al most any slot (just like an ImageWiter |l can be connected to nearly any
slot, except maybe slot 3 when the 80-colum firnware is active). An Apple
I1GS with ROM versions 00 or 01 may only have AppleTalk firmvare | ocated in
slot 7. An Apple I1GS with ROM version 03 may only have AppleTal k firmare
located in either slot 1 or 2.

Before printing through the Super Serial Card emul ation to AppleTal k, take the
same precautions you woul d take before printing to any slot--check to make
sure you see the requested slot as a Pascal device before using Pascal entry
points, and try to look for the signature bytes that indicate the features you
want are present. In general, avoid hard-coding slot nunbers for anything.

If your application wants to print over the network, you are already

i dentifying Appl eTal k as described in AppleTal k Technical Note #1, Identifying
Appl eTal k. Appl e has defined a convention to allow applications to know, when
possi bl e, which slot or port the network connection should use for transparent
printing. |f the AppleTal k conpletion routine pointer points to an address in
sl ot ROM space, then that slot contains the transparent network printing
firmvare. |In other words, if the conpletion routine points to $0000CnXX
where n is between 1 and 7, then n is the slot to be used for transparent
printing. |If the conpletion routine pointer does not point to slot ROM then
the application cannot deternine what slot to print through and nust ask the
user. (This situation will not happen on current Apple Il conputers, but it
coul d happen in the future.)

Note: This convention returns a slot nunber between 1 and 7, which

Apple ][ Computer Family Technical Documentation
Tech Notes -- Developer CD Volume 2 -- September 1989 -- 94 of 535




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

is not fully conpatible with the Slot Arbiter. Wen using GS/ CS
do not pass this nunber directly to the Slot Arbiter. Refer to
Appl e 11 GS Technical Note #69, The Ins and Quts of Sl ot
Arbitration

This technique applies only to ProDOS 8 prograns. Apple I1GS applications
runni ng under GS/ OS should do text printing over the network through the
Renpte Print Manager driver, which can be identified by a devicel D of $001F as
returned from DI nfo.

The followi ng 6502 code sanple illustrates this technique:

; This routine will identify AppleTalk and the slot AppleTalk is

; associated with (if possible).

CheckATal k equ *

; Check for AppleTal k (see Appl eTal k Techni cal Note #1)

jsr $BFOO ; ProDOS 8 M.I

df b $42 : $42 command for network calls
dw | nf oPar ans ; Paraneter |ist address

bcs NoATal k ; no Appl eTal k; handl e the error

; Appl eTal k install ed when here, so find the slot it uses

| da ConRet ur n+2 ; bank $007?
ora ConRet ur n+3 ; high byte = 07
bne AskFor Sl ot ; no, so slot can't be determ ned
| da ConRet urn+1 ; get the address page
cnp #$C8
bge AskFor Sl ot ; greater or equal to $C8 is bad
cnp #3$C1
bl t AskFor Sl ot ; less than $Cl1 is bad
and #3$0F 7 $Cn = $0n
sta ATal kSl ot
HaveS| ot equ * ; AppleTalk is installed and
; is in slot # ATal kSl ot
AskFor Sl ot equ * ; AppleTalk is installed but slot
; can't be determ ned
NoATal k equ * ; AppleTalk is not installed
rts ; SO this sanple returns
Atal kSlot dfb $00 ; Slot to use for transparent printing
I nf oParans dfb $00 ; Synchronous only
df b $02 ; Getlnfo call nunber
ds 2 ; result code
ConReturn ds 4 ; conpletion return address
ds 8 ; space for other result info
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Furt her Reference

Appl eShare Programrer's CGuide for the Apple I1GS

Appl e 11 GS Technical Note #69, The Ins and Quts of Slot Arbitration

Appl e Il Appl eTal k Technical Note #1, ldentifying Appl eTal k

Apple Il M scellaneous Technical Note #8, Pascal 1.1 Identification Bytes
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Appl eTal k
#5: SPCommand Calls and Error $0702
Witten by: Mar k Day July 1989

The system now uses SPConmand cal ls asynchronously. Applications that have
Appl eShar e vol unmes nounted under System Software 5.0 and al so make SPConmand
calls thensel ves should now handl e the "Too many ASP calls" error, $0702

Appl eShare uses a protocol called Appl eTal k Session Protocol (ASP) to maintain
a connection (session) with all servers that you are | ogged on to. Al
commands and data transfer to the server are sent using ASP

The inplementation of ASP on the Apple II1GS has a limt of one command
outstanding (waiting to conplete) per session. This neans that if one command
has been sent, its reply nust be received before you can send the next

command. Renenber, the SPCommand call is used to send commands over a
session. If you try to issue an SPCommand before anot her (asynchronous)
SPCommand on the sane session has conpleted, your call will return with a "Too
many ASP calls" error, $0702.

Bef ore System Software 5.0 on the Apple 11 GS, no system software nade
asynchronous SPConmand calls, and therefore this error would only occur if the
devel oper was naking the asynchronous calls. As of System Software 5.0, the
Appl eShare FST uses asynchronous calls to help prevent the |loss of a
connection with servers and to assist the Finder in dynamically updating

wi ndows when a change is nade to a network volunme. Therefore, this error may
be returned even though the devel oper is not meki ng asynchronous calls.

The error is easy to handle if you are maki ng synchronous SPConmand cal | s.
Sinply nake the call, and if it conpletes with error $0702, | oop back and rnake
the call again until you can do so without error $0702. This technique forces
your programto wait until ASP is free again to make the call

If you are meki ng asynchronous SPCommand cal l's, and you receive the $0702
error, you mght want to install a short (i.e., 1/4 second) tinmer using the
Install Tinmer call, and nake the SPCommand call again when the tinmer conpletes.
Remenber, the Install Timer has to be asynchronous, since you are making it
fromthe conpletion routine of an asynchronous call.

The SPWite call also has a limt of one outstanding call per session. System
software does not currently use asynchronous SPWite calls, but |ooping unti
ASP returns sonething other than $0702 woul d be a good precaution for SPWite,
t 0o.
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Not e: When using the Appl eShare FST under GS/OS, there is little
reason to nake SPCommand calls yourself, since nost of the calls
you can nake are avail able through the FST as normal file system
calls or as FST-specific calls.

Furt her Reference

0 Appl eShare Programrer's CGuide for the Apple I1GS
0 I nsi de Appl eTal k
0 System Sof tware 5.0 docunentati on ( APDA)
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Appl eTal k
#6: Apple Ile Workstation Card Anonalies
Witten by: Dan Strnad July 1989

This Techni cal Note describes known anomalies when using the Apple lle
Wor kst ati on Card.

o Pascal Protocol Serial STATUS call returns incorrect results.
When using the Workstation card, the Pascal STATUS call (normally
used for printing) does not properly indicate whether the card is
ready to receive characters. Applications should avoid this call, as
the Pascal WRITE call in the firmvare will performthis function
automatical ly.

o ProDCSs 8 invisible bit is not respected.
The invisible bit in the ProDOS 8 access byte was defined after the
rel ease of the Apple Ile Wrkstation Card, so the ProDCS Filing
Interface present on the card treats this bit as reserved.

Furt her Reference

0 Appl eShare Programmer's Guide for the Apple I1GS
0 Appl e Ile Techni cal Reference Manua
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

GS/ Os

#1: Contents of System Di sk and System Tool s

Revi sed by: Matt Deat her age July 1989
Witten by: Matt Deat her age Novenber 1988

This Technical Note describes the contents of the disks System D sk and
System Tools and the mninumfiles necessary to boot GS/OS starting with
System Sof t ware 5. 0.

Changes since January 1989: Updated to reflect System Software 5.0.

This Note gives a description of each of the files in the Apple I GS System
Software 5.0 package. The package includes three disks: System D sk,

System Tool s, and the Apple Il Setup disk for AppleShare 2.01. SystemDisk is
bootabl e and includes two drivers with 5.0. System Tools is not bootable, but
with 5.0 it includes other drivers, AppleTalk files, and some utility
prograns. The Apple Il Setup disk is an update for Appl eShare File Servers
(version 2.01 or later) which updates themto boot into G5/ 0S. Since the
software on this disk is not available for licensing and will not ship with
applications, this Note does not cover its contents.

Contents of System Di sk

Pr oDOS The boot file for GS/CS, ProDCS, contains
the code necessary to | oad GS/OS from any
particular file system This file will be
file-system dependent. For exanple, the
file ProDOS on a bootable disk in the
ProDOS file systemw ||l be different than
the file ProDOS on a bootable disk in the
High Sierra file system

System The directory containing nmost of the GS/ CS
files.
CDevs The directory containing all Apple I11GS

Control Panel Devices (CDevs) required for
m ni mal operation.

Al phabet Sets transl ation specifications and
di spl ay | anguages.

Di rect Connect Al'l ows sel ection of direct-connected
printers.

Gener al Al lows setting of general system
par anet er s.

Keyboar d Set s keyboard paraneters.

Modem Control s nodem port settings.

Moni t or Sets 40-col um or 80-col um node,
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Mouse
Printer
RAM
Slots
Sound
Ti me

CDev. Dat a

Desk. Accs

Ct | Panel . NDA

Drivers

Appl eDi sk3. 5

Appl eDi sk5. 25

Consol e. Dri ver
| mgeWiter
Printer

Modem
Printer. Setup

Error. Msg

Expr essLoad

Font s

Courier. 10
Courier.12
Fast Font

nmonochrome or col or nmode, and the col or of
text, text background, and borders.

Sets nouse paraneters.

Controls printer port settings.

Controls the size of the RAM di sk and the
GS/ Cs Di sk Cache.

Al'l ows sel ection of slot settings and
startup slot.

Sets user preference for sound pitch and
vol ume.

Sets the internal clock's tine and display
format.

Alist of internal Control Panel
paraneters for each CDev in the directory;
the list is precalculated for speed when
openi ng the Control Panel.

The directory containing all the classic
and new desk accessory files to be | oaded
at boot tine.

The new desk accessory which allows users
to control alnost all system paraneters
and choose printers and file servers.

The directory containing all device
drivers needed by GS/ OS and the Tool box
(including the Print Manager and M DI
Tool s) .

The Apple 3.5 Drive device driver for

GS/ Cs.

The driver for Apple 5.25" disk drives,
including Disk Il drives and Appl e Uni Di sk
5.25 drives. This driver is required for
GS/ CS to recogni ze 5.25" disk drives.

The text screen and keyboard device driver
for GS/CS.

The ImageWiter driver for the Print
Manager .

The printer port driver for the Print
Manager .

The nmodem port driver for the Print Manager.
A file containing the default printer
driver and port driver settings for the
Print Manager.

A conpiled file containing all error
messages required by GS/0S. This file is
separate fromthe GS.OS file to provide
easi er support for |ocalization.

New routines for GS/ OS which | oad
specially processed files up to four tines
faster than previously possible prior to
System Software 5.0. GS/OS | oads
ExpressLoad at boot tinme on systens with
nmore than 512K total menory.

The directory containing all systemfonts
to be used.

10 point Courier font.

12 point Courier font.

A preshifted version of Shaston 8 which
QuickDraw Il | oads at QDStartUp time and
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uses to draw Shaston 8 text faster than
could nornmally be acconplished. QuickDraw
Il does not |oad FastFont on systens with
512K total nenory

Geneva. 10 10 point CGeneva font.

Geneva. 12 12 point Geneva font.

Hel veti ca. 10 10 point Helvetica font.

Hel vetica. 12 12 point Helvetica font.

Shast on. 16 16 point Shaston font.

Ti mes. 10 10 point Times font.

Ti mes. 12 12 point Times font.

Veni ce. 14 14 point Venice font.

Font. Lists A file prepared by the Font Manager when

FMStartUp is first called. It contains
information about all the fonts in the
Fonts directory and is only recal cul at ed
if the Font Manager reasonably believes
the informati on has changed.

FSTs The directory containing the file system
translators to be | oaded at boot tine.
Char. FST The character device FST
Pro. FST The ProDOS FST.
GS. Gs The renmai nder of GS/ CS
GS. CS. Dev The GS/ OS Devi ce Manager and associ at ed

core routines. Separate fromGS.CS for
speed reasons.

P8 The ProDOS 8 operating system version 1.8.
Start The boot program If this file exists,
GS/CS will always launch it upon boot. In

this case, as in nobst cases, this is the
Fi nder. The Finder for System Software

5.0 is V1.3.
Start.GS. OS The file containing the GL.oader and GQuit
routines. It loads the files GS. OS and

GS. Cs. Dev, which contain the rest of the
operating system

System Set up The directory containing all the
initialization files to be executed at
boot tine.
CDev. I nit A file, required for the Control Panel new

desk accessory, which executes any
initialization code in any CDev that is in
the CDev subdirectory.

Resour ce. Myr The Resource Manager, V1.0. This is an
initialization file since the design of
the Resource Manager requires it to be
present even when an application has not

specifically loaded it. If this file is
not present, the systemw Il not boot.
Sys. Resour ces A file containing systemresources used by

the tools and the Control Panel, and which
are avail able to applications.

Tool . Set up Arequired file that |oads TS2, which
contains all the patches to tools in ROM
for ROM | evel 01. Tool. Setup woul d
attenpt to load TS1 if executed on a
machi ne with ROM | evel 00, but GS/ OGS does
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not boot on such a nmachine, therefore, TS1
is not included.

TS2 Al'l the patches to ROMtools for ROM I evel
01.

TS3 A required file included for future
conpatibility.

Tool s The directory containing tool files for

all tools not in ROM

Tool 014 W ndow Manager V3. 1.

Tool 015 Menu Manager V3. 1.

Tool 016 Control Manager V3.1.

Tool 018 Qui ckDraw Auxiliary V3.0.

Tool 019 Print Manager V3.O0.

Tool 020 Li neEdi t V3. 0.

Tool 021 Di al og Manager V3. 1.

Tool 022 Scrap Manager V3. 0.

Tool 023 Standard File V3.0.

Tool 025 Not e Synt hesi zer V1. 4.

Tool 026 Not e Sequencer V1. 4.

Tool 027 Font Manager V3. 1.

Tool 028 Li st Manager V3. 1.

Tool 029 ACE Tools VI1.1.

Tool 034 TextEdit VI1.O0.

Fi nder . Def Fi nder default settings file. This file

must be present on the backup copy of
System Di sk you use with the Installer
program The Installer will not be able
toinstall GS/OSif this file is not
present on System Di sk.

I cons The directory containing all the icon
files used by the Finder.

Fi nder. | cons The core set of icons used by the
Finder for all systemfiles and devi ces.

Fi nder. I cons. X The additional icons used by the Finder on
systens with nore than 512K total total
menory.

FType. Mai n The file type nanes used by the Finder on
all systens.

FType. Aux The additional file type nanes used by the

Fi nder on systens with nore than 512K
total nenory.

Appl eTal k A directory containing files to inplenent
the Appl eTal k networking protocols. On
this disk, this folder is enpty.

BASI C. System The ProDOS 8 BASI C conmand interpreter,
V1. 3.
BASI C. Launcher A short program which all ows BASI C. System

to run Appl eSoft programfiles which are
opened fromthe Finder.

Tutori al A directory containing several "enpty"
files (files containing two carriage
returns) and other directories, used in
user -l evel docunentation to teach the
concepts of a hierarchical file system
These files are absolutely unnecessary to
the operation of the System Software.

Budget s
Fi nder . Dat a
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Home
CY. 1990
CY. 1991
Fi nder . Dat a
Ofice
Fi nder . Dat a
FY. 1990
FY. 1991
Fi nder . Dat a
G aphi cs
Ad
Fi nder . Dat a
Flier
Letterhead
Mast head
Letters
Fi nder. Dat a
M. Mrritt
Ms. Bacht ol d
To. Fam |y
Dad
Fi nder . Dat a
Mom
TO. FRI ENDS
Darryl
Fi nder . Dat a
Mol |y

Contents of System Tool s
| cons

System

CDevs
Appl eShar e
ATI Witer
ATLQ Witer

ATLWi ter

Di rect Connect
Desk. Accs

CDRenot e

Vi deoM x. NDA

Addi tional icons for the Finder. This
folder is currently enpty.

A directory containing additional parts of
GS/ CS not found on System Di sk.

Directory with additional Control Panel Devices.

Al l ows users to choose and | og onto
Appl eShare file servers.

Al'l ows users to choose | nageWiter
printers on Appl eTal k networks for use
with the Print Manager.

Al'l ows users to choose ImageWiter LQ
printers on AppleTal k networks for use
with the Print Manager.

Al'l ows users to choose LaserWiter
printers on Appl eTal k networks for use
with the Print Manager.

Al'l ows sel ection of direct-connected
printers.

Directory with additional desk

accessori es.

An updat ed version of the CD Renpte new
desk accessory which ships with the
Appl eCD SC. This version works with the
SCSI Manager in System Software 5.0.

An updated version of the VideoM x new
desk accessory which ships with the Apple
Il Video Overlay Card.
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Drivers

Appl e. M di
Appl eDi sk5. 25

Appl eTal k

AT. | W PSet up

AT. I WL.Q PSet up

ATal k

ATP1. ATROM
ATP2. ATRAM
Car d6850. M DI
Epson

EPSON. PSet up

| mgeWiter

I mgeWiter.LQ

I W PSet up

I WLQ. PSet up

Directory with additional device drivers
for GS/OS and the Tool box.

The Apple M DI Interface driver for the

M DI Tool s.

The driver for Apple 5.25" disk drives,
including Disk Il drives and Appl e Uni Di sk
5.25 drives. This driver is required for
GS/ OS to recogni ze 5.25" disk drives

The Appl eTal k port driver for the Print
Manager. It works with either serial port
when configured for AppleTal k.

This file contains the sane information as
the file Printer.Setup for an | mageWiter
printing through AppleTal k. The Installer
replaces the file Printer.Setup on the
destination disk with this file and
renanes it Printer. Setup.

This file contains the sane information as
the file Printer.Setup for an | mageWiter
LQ printing through AppleTal k. The
Installer replaces the file Printer. Setup
on the destination disk with this file and
renanes it Printer. Setup.

The mai n Appl eTal k GS/ CS dri ver.

Appl eTal k protocols to patch the |1 GS ROM
Appl eTal k protocols not in ROM

The driver for 6850-based M D interface
cards for the MD Tool s.

The Epson(R) printer driver for the Print
Manager .

This file contains the sane information as
the file Printer.Setup for an Epson
printing through the parallel card driver.
The Installer replaces the file
Printer.Setup on the destination disk with
this file and renanes it Printer. Setup

The I mageWiter driver for the Print
Manager .

The ImageWiter LQ driver for the Print
Manager. This driver currently has no
more functionality than the | mageWiter
driver.

This file contains the sane information as
the file Printer.Setup for an | mageWiter
printing through the printer port. The
Installer replaces the file Printer. Setup
on the destination disk with this file and
renanes it Printer. Setup.

Post Scri pt (R) program which allows a
LaserWiter enmulate an InageWiter. A user
can load it into the LaserWiter with the
LaserWiter CDev, and it is automatically
i nvoked when printing through the sl ot
associ ated with Appl eTal k.

This file contains the sane information as
the file Printer.Setup for an | mageWiter
LQ printing through the printer port. The
Installer replaces the file Printer. Setup
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on the destination disk with this file and
renanes it Printer. Setup.

LaserWiter The LaserWiter driver for the Print
Manager. This driver works with any
LaserWiter with PostScript. It does not
work with the LaserWiter |1 SC

LW PSet up This file contains the sane information as

the file Printer.Setup for an LaserWiter
printing through AppleTal k. The Installer
replaces the file Printer.Setup on the
destination disk with this file and
renanes it Printer. Setup.

Modem The nodem port driver for the Print Manager.

Parall el . Card A driver for sone parallel printer
interface cards for the Print Mnager.
This driver works with the Apple Parallel
Interface Card, as well as several other
paral l el interface cards.

Printer The printer port driver for the Print
Manager .
SCC. Manager The GS/ OS supervisory driver that

arbitrates hardware-I|evel usage of the SCC
in the Apple I1GS

SCSI . Manager The GS/ OS SCSI Manager, the supervisory
driver that arbitrates hardware-|evel
usage of Apple Il SCSI cards.

SCSI CD. Dri ver The GS/OS driver for the Appl eCD SC drive.
This driver is required for GS/OS to
recogni ze CD-ROM dri ves.

SCSI HD. Dri ver The GS/ CS driver for SCSI hard di sks.

This driver is required for GS/OS to
recogni ze SCSI hard di sks.

Uni Di sk3.5 The GS/OS driver for UniDisk 3.5 drives.
This driver is required for proper
operation of UniDisk 3.5 drives. Using
the UniDisk with GS/OS without this driver
eventual ly corrupts nedia.

FSTs Directory with additional File System
Transl at ors.
Appl eShare. FST The Appl eShare FST which allows GS/OS to
access Appl eShare file servers.
HS. FST The High Sierra FST which allows GS/OS to

access CD-ROM discs formatted in the

i nternational standard High Sierra or |SO
9660 formats. This FST is read-only; it
only perforns read operations.

Syst em Set up Directory with additional
initialization files.
Appl el IVOC. INIT An initialization file used by the Apple
I1GS Video Overlay Card tool set.
ATl ni t The AppleTalk initialization file.
ATResponder The Appl eTal k responder, used for
Appl eTal k network managenent.
Tool s Directory with additional tools.
Tool 032 M DI Tools, VI1.3.
Tool 033 Vi deo Overlay Card tool set V1.1
Font s Directory with additional fonts. This
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Scripts

ADV. DI SK. UTI L
APPLE. M DI
APPLEDI SK5. 25

APPLESHARE
Aristotle. Patch

ATl MAGEVRI TER

ATl MAGEVWRI TERLQ

CARD6850. M DI

CDROM

DCl MAGEVRI TER

DCl MAGEWRI TERLQ

EPSON

FONTS
I NST. SYS. M N

I NST. SYSF. NOFI N

I NSTAL. SYS. FI LE

LASERWRI TER

Local . Net . Boot

NAMVER

Qui ck. Logof f

directory is currently enpty.

This directory contains all the scripts
for the Installer. On launch, the
Installer looks in its parent directory
for the Scripts directory and the scripts
it contains.

Script to install the Advanced Di sk
Utility program

Script to install the Apple M D Interface
driver and tool set.

Script to install the 5.25" disk driver
for GS/CS.

Script to install Appl eShare.

Script to install a change to Aristotle
for easier class transition.

Script to install the ImageWiter printer
driver for the Print Manager, as well as
the files necessary to work with

Appl eTal k.

Script to install the InmageWiter LQ
printer driver for the Print Manager, as
well as the files necessary to work with
Appl eTal k.

Script to install the 6850-based M DI
Interface card driver

Script to install the High Sierra FST as
wel|l as the SCSI Manager and SCSI CD ROM
driver for GS/CS.

Script to install the ImageWiter printer
driver for the Print Manager, as well as
the files necessary to connect it to a
serial port.

Script to install the InmageWiter LQ
printer driver for the Print Manager, as
well as the files necessary to connect it
to a serial port.

Script to install the Epson printer driver
for the Print Manager, as well as the
paral l el card driver

Script to install additional fonts. No
additional fonts are currently supplied.
Script to install a mninmal GS/OS system
on a given destination vol une.

Script to install a nminiml GS/ CS
system wi t hout the Finder, on a given
destination vol ure.

Script to install a GS/OS system wth the
Fi nder, on a given destination vol une.
Script to install the LaserWiter printer
driver for the Print Manager, as well as
the files necessary to work with Appl eTal k.
Script to create a 3.5" floppy disk with
the m ni num confi gurati on necessary to
boot locally but log onto an Appl eShare
file server.

Script to install Namer Il and rel ated
Appl eTal k files.

Script to add a quick | ogoff feature
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SCSI . HARD. DI SK
Server.Sys.File
UNI DI SK3. 5

VI DEOM X

Installer

Appl eTal k

Boot . Dri ver

Di splay.0
Namer

M xAbs. 0
Namer . |

Naner . 0
Qui ckLogof f

Start

Adv. Di sk. Uti

to Appl eShare.

Script to install the SCSI Mnager and
SCSI hard disk driver for GS/ OS

Script to install System Software 5.0 on
an Appl eShare File Server

Script to install the UniDisk 3.5 driver
for GS/Cs.

Script to install the |atest versions of
the Apple Il VideoM x software and tools.
The Apple I1GS Installer program This
program makes use of scripts found in the
Scripts directory on this disk to instal
parts of the system as well as third-
party applications, w thout the user
needing to copy individual files.

This directory contains additiona

Appl eTalk files and utilities for

Appl eShare and Appl eTal k.

A driver for AppleShare that GS/ OS | oads
before the other drivers are | oaded and
which remains resident in nmenory after the
boot process is finished. Installed on
servers by the Installer script
Server. Sys. Fil e.

This directory contains the Namer |1
application to renane Appl eTal k devi ces.
MouseText code routines for by Namer 11.
The Naner |1 application (a ProDCS 8
program .

Addi ti onal code needed by Narmer 11.

An initialization file used to add a quick
| ogof f feature to Appl eShare.

The Appl eShare startup program which is
installed in place of the Finder on

Appl eShare volunes. It allows the user to
|l og on and then | aunches the server
startup program for the user's machine.
The Advanced Disk Uility program which
all ows for partitioning of SCSI hard

di sks, as well as erasing, initializing,
and zeroing volunes or partitions.

M ni num GS/ OS System Di sk Requirements

The following files are required for GS/OS to boot. This |ist does not
address files needed by the Finder or the I1GS Tool box. Those files only
required in certain circunstances are noted as such. Those files that nmay be
excl uded only when di sk space or nmenory limtations naeke it absolutely
necessary are marked with asterisks (*).

Pr oDOS

System
Start.GS. OS
GS. G5
GS. CS. Dev
Error. Msg
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Pro. FST
HS. FST

Char. FST
Appl eShare. FST

Drivers

Appl eDi sk3. 5
Appl eDi sk5. 25
Uni Di sk3.5
SCSI . Manager
SCSI HD. Dri ver
SCSI CD. Dri ver
Consol e. Dri ver
ATal k

ATP1. ATROM
ATP2. ATRAM

SCC. Manager

System Set up

CDev.INT
Tool . Set up
TS2

TS3

Resour ce. Myr
Sys. Resour ces

CDevs

Al phabet *
Appl eShar e*

ATI Witer*
ATLQ Witer*
ATLWiter*
Di rect Connect *
Ceneral *
Keyboar d*
Modent

Moni t or *
Mouse*
Printer*
RAIF

S| ot s*
Sound*

Ti me*
CDev. Dat a*

Desk. Accs*

Ct | Panel . NDA*

Expr essLoad*

Required for
Required for
di scs.

ProDCS di sks.
Hi gh Sierra or |SO 9660

Required to use Appl eShare file servers

Required for
Required for
Required for
Required for
Required for
Required for

Required for
Appl eShare) .
Required for
Appl eShare) .
Required for
Appl eShare) .
Required for
Appl eShare) .

Required for

Required for
servers.

Required for
Required for
Required for
Required for

Apple 3.5 Drives.
5. 25" drives.

Uni Di sk 3.5 drives.
SCSI devi ces.

SCSI hard di sks.
Appl eCD SC dri ves.

Appl eTal k (i ncl udi ng
Appl eTal k (i ncl udi ng
Appl eTal k (i ncl udi ng
Appl eTal k (i ncl udi ng

t he Control Panel NDA.

sel ecting Appl eShare file

choosing printers.
choosing printers.
choosing printers.
choosing printers.

Shoul d al ways be included if possible.
It provides the only way to set the size
of the GS/ OGS Di sk Cache.

Only required if using the same CDevs that
ship on System Di sk.

Required for

desk accessories; any desk

accessories should be installed in this

directory.

The only reason not to ship ExpressLoad is
a lack of disk space; it is not |oaded in

512K systens.
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Start Must be present for GS/OS to boot or sone
other file that GS/OS can boot into nust
be present in its place.

Tool s Required for any of the RAM based tools;
any RAM based tools should be installed in
this directory.

Font s Required for the Font Manager.

Fast Font * Thi s makes Shaston 8 text drawi ng nuch
faster and shoul d be included unl ess
absol utely inpossi bl e.

P8 Required for ProDOS 8.
BASI C. System Required for AppleSoft BASIC.
BASI C. Launcher Required for AppleSoft BASIC if the user
is allowed to open these prograns fromthe
Fi nder.

Furt her Reference

o] GS/ CS Reference, Volunes 1 and 2

Epson is a registered trademark of Sei ko Epson Corporation.
Post Script is a registered trademark of Adobe Systens, |ncorporated.

### END OF FILE TN. GSCS. 001
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Apple 11
Techni cal Not es

Devel oper Techni cal Support

Gs/ Os
#2: GS/ Cs and the 80- Col utm Fi r nnar e
Witten by: Matt Deat her age Novenber 1988

This Techni cal Note discusses the changes in handling the 80-col um firnware
bet ween GS/ OGS and ProDOCS 16

For compatibility with the Apple Ile, the Apple I1GS does not treat slot 3
like it treats other slots. Instead of using a bit in the Slot Register
($C02D) to control the mapping of ROMin slot 3 between the built-in 80-colum
firmvare and any peripheral card physically in slot 3, the soft switches

SETI NTC3ROM ( $C00A) and SETSLOTC3ROM ($C00B) are used instead. On the Apple
Ile, these soft switches (referred to by the single | abel SLOTC3ROM
respectively map the ROM at $C300 to the internal 80-colum firmware (which
works with the auxiliary-slot 80-columm card in nost Ile conputers) or to a
peri pheral card in slot 3. Note that witing to SETSLOTC3ROMon a Ile or 11GS
with no card in slot 3 results in floating bus addresses in the $C300 space.

ProDOS 8 will not allow an Apple Ile or |ater nodel conputer to have a card

ot her than an 80-colum card in slot 3. ProbOS 8 needs the 80-columm firnmare
on a 128K machine for use in the /RAM driver, and the enhanced Apple Ile has
some of the interrupt firmvare in the $C300 space. Wen ProDCS 8 is |oaded in
an Apple Ile or later, it wites to SETSLOTC3ROM and | ooks at five
identification bytes. If all five of these bytes do not match, ProDOS 8 will
wite to SETINTC3BROMto use the internal firmvare. |f all five bytes match
the external slot 3 ROMis left mapped in.

ProDOS 16 fell victimto a bug in ProDOS 8 versions 1.2 through 1.6 which

al ways switched in the internal 80-colum firmvare, regardl ess of the user's
Control Panel setting. GS/OS does not have this bug; a card in slot 3 of a
I1 GS other than an 80-columm card will not be mapped out by GS/CS.

Application programers who require the 80-colum firnmnare should be famliar
of the foll ow ng points:

0 If your programcontains a routine to insure that the 80-colum
firmvare is indeed available, it could be buggy. Since ProDOS 16
al ways made the 80-columm firmwvare avail able, your routine to
check that condition may never have been execut ed.

0 If your programrequires the 80-colum firmvare and it is not
avai |l abl e, your program shoul d display a nmessage on the screen
inform ng the user that he nust set Slot 3 in the Control Panel to
Built-in Text Display for your programto execute, then gracefully
exit. Switching the $C300 ROM space, even with the user's
perm ssion, is not recommended. Slot 3 could contain an operating
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GS/ CS devi ce, perhaps even the one your programwas | aunched from
Renenber, it is possible to boot GS/OS fromslot 3.

Do not try to be clever in a situation like this. For exanmple, do
not go |looking at 1D bytes in slot 3 to try to deternine the type
of device present so that you can switch it out if you identify it
as a non-di sk device. Slot 3 could contain an active device being
operated by a | oaded GS/ OS driver

Your program should not ask the user's permission to switch ROM
space between ports and slots (or in this case, the interna
firmvare versus the external card). That is why there is a
Control Panel. Sinply display a nessage informng the user that
he nust set Slot 3 in the Control Panel to Built-in Text Display
for your programto execute. You may offer to change the battery
RAM paraneter for the user and restart the system (using the
OSShut down cal '), but under no circunstances should you hit the
soft switch yourself, even with the user's pernission

Furt her Reference
0 GS/ CS Reference, Volune 1
0 ProDOS 8 Technical Note #15, How ProDOS 8 Treats Slot 3

### END OF FI LE TN. GSCS. 002
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Gs/ Os
#3: Poi nters on Caching
Witten by: Matt Deat her age Novenber 1988

Thi s Techni cal Note discusses effective use of the GS/ OGS cache.

I nt roducti on

GS/OSis the first Apple Il operating systemto offer a sophisticated caching
mechani sm  However, using the cache and using it wisely are two different
things. This Note presents sonme concepts which should | ead to higher
performance for your application if it uses the cache.

What's Cached Automatically?

Al'l bl ocks on a GS/OS readabl e disk could be classified into one of two
categories. "Application blocks" are all blocks on the disk contained in any
file (except a directory file), while "system bl ocks" are other blocks on the
di sk. System bl ocks belong to the file systemand include directory bl ocks,
bi t map bl ocks, and ot her housekeepi ng bl ocks specific to the file system

GS/ CS al ways mmintains at |east a 16K cache, even if the user has set the disk
cache size to OK with the Di sk Cache new desk accessory. \When the system
(usually an FST) goes to read a system block, the block is identified as a
candi date for caching and is cached if possible. Applications define bl ocks
as candi dates for caching by using the cachePriority field of many class 1
GS/Os calls. Note that class 0 calls do not have this field, thus
applications using exclusively class 0 calls will not be able to cache any
appl i cation bl ocks.

Al though this difference may seemlike a limtation, it in fact inproves
performance. On the Macintosh, nost applications that work with files (like
dat abase nanagers) leave the file with which they are worki ng open while they
need it; the file is only closed when the wi ndow containing it is closed.

Apple Il progranms historically are quite different--they usually read an
entire file at the beginning, nodify it in menory, and wite it when the save
function is selected. A nmonent's thought will showthat if GS/CS arbitrarily

cached nost or all application blocks, system bl ocks that woul d be used again
(such as directory blocks) will be kicked out to nmake roomfor them We wll
see that this is probably a bad thing to do

How to Cache Effectively
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The first tendency of many programmers is to attenpt to conpletely cache any
given file, but this usually leads to a degradation in perfornance, not an

i mprovenent. |In small caches such strategies can slow the systemto a craw,
and | arge caches offer no significant inprovenent. Renenber that until the
cache nenory is needed, it is available to the system The cache size for
GS/ OGS as set by the user is the maxinumto be allotted, not the m nimum

Suppose you are attenpting to cache a 40K file (80 512-byte blocks). If the
cache is set to less than 40K, the entire cache will be witten through

ki cking out all system bl ocks currently cached. A cache of this size slows
system performance for little gain, since the entire file could not be cached
anyway. Even if the cache is |arge enough to hold the entire file, you are
needl essly taking twi ce the anount of nemory with the same file (by reading it
into menory you have obtained fromthe Menory Manager and by asking GS/OS to
keep a copy in the cache).

It is evident that the system nakes the best use of the cache automatically,
freeing your application fromthe duty of caching system bl ocks, but there are
certain instances where caching application data can i nprove system

per f or mance.

An application which does not linmt docunment size to available nenory wll
often only keep a portion of the docunent in nenory at any given tine.
Suppose that the beginning of such an application's docunent file contains a
header which to various parts of the docunent file. (These parts could be
chapters for a word processor, report formats for a database nanager, or

i ndi vidual pictures for an animation program) This docunment header is
probably not very long, but the application will likely need to read it quite
often to quickly access various portions of the docunent file.

This header is a prinme candidate for caching since it is a part of the file
which will definitely be read many tines during the life of the application
Contrast this with arbitrarily caching the entire file, which needlessly
wast es both cache space and avail able menory to keep a duplicate copy of
sonet hing that may or nmay not be read from di sk again.

Al t hough cachi ng provides enormous benefits to GS/OS, indiscrimnate use of
the cache will waste nenory and degrade overall system performance. Be
prudent and limt your use of the cache to those portions of your docunent
files which will be read fromdi sk many tines

Furt her Reference
o] GS/ CS Reference, Volune 1

### END OF FI LE TN. GSCS. 003
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

GS/ Os

#4. A GS/CS State of M nd

Revi sed by: Dave Lyons & Matt Deat her age July 1989
Witten by: Matt Deat her age January 1989

This Technical Note discusses GS/CS concepts and practices.
Changes singe January 1989: Updated for System Software 5.0.

Al t hough GS/CS bears nmany simlarities to ProDOS, GS/OS is a nmuch wi der-
reachi ng operating system working not only with nultiple file systenms but
al so with character devices. Sone things which work under ProDOS cause
probl ens under GS/ OS, and application progranmers need to be aware of the
differences, particularly those devel opi ng text-based prograns.

GS/ CS Hints

Be aware of character devices. A legal GS/ OS pathnane, perhaps entered

by a user in response to a pronpt, could map to a character device, wth
potentially disastrous results. Error $58, Not a Bl ock Device, can protect
you against this on many calls, including Create, but you nust still take
precaution. Dinfo tells you if a device is a character device or block
device; bit seven of the characteristics word is set if the device is a bl ock
devi ce.

Don't preprocess pathnanmes. A user input routine which prevents users
fromentering pathnanmes that don't foll ow ProDOS syntax may hel p prevent

Il egal Pathname Syntax errors, but it also keeps users fromcreating files on
non- ProDCS di sks with anything but ProDOS pat hnanme syntax, and it could keep
them from accessing files on non-ProDOS di sks which they created with anot her
GS/ CS application. Since the only FST which allowed you to wite to a device
under System Software 4.0 was ProDOS, you didn't see this problemright away.
However, System Software 5.0 includes an Appl eShare FST whi ch, conpared to
ProDCS, is fast and | oose with pathnames. "How about an anti-ProDOS name?" is
a |l egal AppleShare filename. To allow conpatibility with present and future
non- ProDCS FSTs, Appl e suggests you pass user-entered pathnanmes directly to
GS/ CS, with no application preprocessing.

Renmenber that under GS/ OS both col ons and slashes are valid separators, and
colons can only be separators. |In addition, all eight bits of each byte of a
pat hnane are significant. Refer to GS/0OS Reference, Volune 1 for nore

i nformati on on GS/ OS pat hnanme syntax. Using all eight bits of each byte may
be particularly difficult for text-based applications, which have no way to
force the standard Apple Il character set to display characters such as sigma
or the copyright synbol; they can fiddle to get characters like the sterling
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pound sign and an Apple. Sone prograns may w sh to adopt specia

typographi cal conventions for these special characters while others nay choose
not to create files with such characters in their nanes. These prograns coul d
present the user with a list of existing filenames (with sone substitution for
the characters which are unavailable), while providing a nmethod of choosing
one, to retrieve such files. Any way around this problemfor a text-based
programw || be |less than optinal.

Avoid the Text Tools and all slot dependencies. Prelinmnary GS/CS
docunentation points to a System Service call naned DYN SLOT_ARBI TER  This
mechani sm which is not fully inplenmented in System Software 5.0, eventually
will allow the operating systemto use internal ports and external slots for
the sane "slot" in the sane session, instead of requiring the user to reboot
the systemto safely change between ports and slots. Applications which have
har d- coded sl ot dependencies (as the Text Tools unfortunately require) nake
this transition very difficult, both for GS/OS and for the applications and
users. W reconmend that applications use the GS/OS | oaded and gener at ed
character device drivers for text output. A Dinfo call will tell you what
slot or port a driver controls, and whether or not it is a character device.

Avoi d other file system dependencies. Mny of the things ProDOS

programmers are used to as facts of life just are not true any longer. For
exanple, filenames don't have to be 15 characters or |ess under GS/0S. Wen
maki ng class one calls, GS/SOS will tell you if you don't have enough room for
the pat hnanme by returning a Buffer Too Small error ($4F). Avoiding file

syst em dependenci es nmeans handling this error intelligently: if you receive
it, allocate nore space for the buffer and try the call again. GS/CS will
tell you how much space is needed. |f you absolutely nust hard code

pat hnanmes, such as vol une nanes, be sure to use the colon as the separator
because if you do not, filenanmes with slashes will cause problens. Simlarly,
don't assune any of the follow ng:

There can only be 51 files in the volume directory

Al'l devices are nanmed ".Dn," where n is the device nunber
Al'l bl ocks are 512 bytes |ong

Al'l devices are bl ock devices

Any ot her ProDGCS-specific characteristics

Oo0Oo0oo0oo

Don't hog all of the menory. Wile this is never a good idea on the

I1GS, it's even worse under GS/CS. To process things |ike pathnanes, GS/ CS

al | ocates menory through the Menory Manager. |If you've allocated all of

avail abl e nmenory (i.e., for a disk copy procedure), GS/OS will be forced to
return an Qut of Menory error ($54). |If the condition is so severe that GS/OS
can no longer function, it will return a fatal GS/OS error with an ID = 2, and
the user will be asked to restart the system

(A common cause of fatal GS/CS error 2 during devel opnent is using a |length
byte instead of a length word on a class one string. Doing so al nost al ways
causes the first word to be greater than 8K, which is the maxi mum | ength of
pat hnanes under GS/OS. GS/OS then dies for your enjoynent, as it is unable to
all ocate the nmenmory for the pathnanme because it's too big, even if nore than
8K is avail able.)

Hard code as little as possible. Even seenmngly static things |ike

devi ce nanes should not be hard coded, since a new | oaded driver could change
the name of the same device at any tine. Also, it may be possible in the
future for users to renanme devices
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Only ask for the access you need. |If you're just going to read a file,

make a call to Open the file with read permission only. |In file systems where
access privileges nmean nore than they traditionally have in ProDCS (where
things are usually "Locked" or "Unlocked"), this could save sonme trouble. For
exanpl e, AppleShare allows the same file to be opened nmultiple times as |ong
as each open is with read-only access. |If your programis only going to read
a file, opening it with read and wite access needl essly denies others on the
server access to the file.

Copy all GS/CS information with files. Applications that copy files

need to do nore than copy the data fork of the file. |If the file is extended,
the resource fork of the file should be copied as well. In addition, when
requested, each FST returns an option_list that contains information specific
to the host file systemthat GS/OS does not use (i.e., AppleShare's
option_list includes Finder information and access privileges). Calls to
GetFilelnfo and Open can return the option_list, while a call to SetFilelnfo
can set it. An FST will not set paraneters in the option_list which should
not be altered (just as SetFilelnfo skips the EOF fields in GetFilelnfo
records). To ensure that the duplicate has as nmuch host file system
information fromthe original as can reasonably be transferred, always copy
the option_list.

Furt her Reference

o] GS/ CS Reference, Volunes 1 and 2

### END OF FI LE TN. GSCS. 004
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

GS/ Os

#5: Resource Fork Formats

Revi sed by: Matt Deat her age July 1989
Witten by: Matt Deat her age January 1989

This Technical Note di scusses the resource fork format of GS/ OS extended
files.

Changes since January 1989: Docunented the | ocation of resource fork
format infornmation.

Due to an omission in GS/OS Reference, Volune 1, sone devel opers are not aware
that the format of the resource fork of any file is reserved by Apple
Conputer, Inc. Wth the rel ease of System Software 5.0 for the Apple IIGS, a
Resource Manager is available to mani pul ate discrete chunks of data stored in
the resource forks of files. To prevent corruption of nedia, information
shoul d only be stored in any resource fork in this format.

The Resource Manager shoul d al ways be used to nmani pulate the data in resource
forks. Some utilities may find this inpossible and will require direct
mani pul ati on of resources without the Resource Manager. Information on the
format of the resource forks is included with the Resource Manager
docunentation in the System Software 5.0 docunentation

Furt her Reference

0 GS/ OS Reference, Volume 1
0 System Sof tware 5.0 docunentati on (APDA)

### END OF FILE TN. GSCS. 005
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Apple 11
Techni cal Not es

Devel oper Techni cal Support

GS/ Cs

#6: Drivers and G5/ OS Direct Page

Revi sed by: Dave Lyons July 1989
Witten by: Matt Deat her age March 1989

This Technical Note corrects an error in the prelimnary GS/ OS docunentation
and provides an alternate suggestion for devel opers who are witing GS/ OS
drivers.

Changes since March 1989: Added information about setting the D register
bef ore nmaki ng system service calls and docunented that the GS/OS direct page
is now guaranteed to remain the same between Driver_StartUp and

Dri ver Shut Down calls.

Preliminary GS/ OS docunentation, including the beta draft of GS/ OS Reference,
Volune 2, incorrectly states that |ocations $5A through $5F are avail able for
device drivers, and that |ocations $66 through $6B are shared by device
drivers and supervisory drivers (and may be corrupted by either a driver or
supervisory driver call).

This is not correct. The locations in question are used by GS/CS; destroying
these |l ocations can cause systemfailure and nedia corruption.

Drivers which require direct page space of their own should request it from
the Menory Manager when they are started. Upon receiving a call, a driver can
save the value of the D register (containing the G5/ CS direct page) and switch
toits own direct page. The driver may keep the value of its direct page
inside the driver itself; no space on GS/CS direct page is available for this
purpose. The driver must restore the D register to point to the GS/OS direct
page before returning fromthe call, and it should al so dispose of its direct
page space when it shuts down.

The driver nust also set the Dregister to point to the GS/CS direct page
bef ore nmaki ng any system service call other than SET_SPEED and
DYN_SLOT_ARBI TER.
Note: The location of the GS/OS direct page is guaranteed to

remain the same between Driver_StartUp and Driver_Shut Down call s.

Furt her Reference

o] GS/ OGS Reference, Vol ume 2

### END OF FILE TN. GSCS. 006
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Gs/ Os
#7: Behavi or of SET_DI SKSW
Witten by: Matt Deat her age July 1989

This Techni cal Note di scusses changes to the docunented behavior of SET_DI SKSW
in System Software 5.0. This Note is prinmarily of interest to device driver
aut hors.

GS/ OS Reference, Volume 2, states that the system service call SET_DI SKSW
($01FC90) will remove a device's blocks fromthe cache and place its vol unes
of f line.

Wth System Software 5.0, this behavior is slightly changed. SET_DI SKSW al so
posts insertion and ejection notices to the GS/CS Notify Procedure queue, so
that notification procedures nmay be called. This requires SET DI SKSWto check
the current status of the device to know if the disk switched condition

i ndicates an insertion or an ejection (by conparing the current device status
agai nst the devi ce-di spatcher naintai ned status).

A G5/ CS driver may have an interrupt handler present to handle interrupts
generated by its device on insertion or ejection (if the hardware is capable
of generating such interrupts). Such an interrupt handler will probably want
to call SET_DI SKSWwhen an insertion or ejection is detected to nmake the rest
of the operating systemaware of it. However, SET Dl SKSW obtains the device's
status based on the deviceNum and call Num on the GS/ CS direct page.

Any driver or interrupt handler calling SET D SKSWmust first save the val ues
for deviceNum and call Num on the GS/ OS direct page, replacing call Numw th the
nunber of a driver call that accesses nedia (Apple suggests Driver_ Read,
$0002) and repl aci ng deviceNum wi th the number of the device for which

SET_DI SKSWis being called. The caller nust restore the original values after
SET_DI SKSWr et ur ns.

Al t hough SET_DI SKSW saves and restores the GS/OS direct page, the caller nust
know where the GS/OS direct page is located so it can place the proper
paraneters there. The value used for the GS/CS direct page should be the
value of the D register when the driver receives its Driver_StartUp call. The
GS/ OS direct page is now guaranteed to renmain constant between Driver_StartUp
and Driver_Shut Down calls.

Furt her Reference

o] GS/ CS Ref erence, Vol une 2
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

GS/ CS
#8: Fil enanes Wth More Than CAPS and Nuneral s
Witten by: Matt Deat her age July 1989

This Techni cal Note discusses the probl ens sone applications may have when
dealing with fil enanes containing |lowercase letters for the first tine.

Wth System Software 5.0, |owercase filenanmes enter GS/OS en masse for the
first tine. Lowercase filenanes are inherent to the Appl eShare filing system
and have been added to the ProDCS filing systemthrough the ProDCS FST.
However, since Apple Il filing systens never had | owercase characters in
filenanes before, this change undoubtedly causes problens for sone
applications. This Note gives general guidelines to help devel opers avoid
such probl ens.

How t he ProDCS FST Does It

"Wait," you say (not for any particular reason, other than a general fondness
for nmonosyllables). "If you put |owercase characters in the ProDCS directory
entry, it's going to cause all kinds of problenms. What's gonna' happen on |[+
machi nes?"

Two previously unused bytes in each file's directory entry are now used to
indicate the case of a filenane. The bytes are at relative locations +$1C and
+$1D in each directory entry, and were previously |abeled version and

m n_version. Since ProDOS 8 never actually used these bytes for version
checki ng (except in one case, discussed below), they are now used to store

| onercase information. (In the Volune header, bytes +$1A and +$1B are used

i nstead.)

If version is read as a word value, bit 7 of min_version wuld be the highest
bit (bit 15) of the word. |If that bit is set, the remaining 15 bits of the
word are interpreted as flags that indicate whether the corresponding
character in the filenanme is uppercase or |owercase, with set indicating

| onercase. For exanple, the filenanme Desk.Accs has a value in this word of
$B9C0, or binary 1011 1001 1100 0000. The following illustration shows the
rel ati onship between the bits and the fil enane:

Bits in WORD: 1011100111000000
Fi | enane: Desk. Accs
Uppercase or Lowercase: ULLLUULLL

Note that the period (.) is considered an uppercase character
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What it Means

Because no | owercase ASCI| characters are actually stored in the fil ename
fields of the directory entries, all ProDOS 8 software should continue to work
correctly with disks containing files with | owercase characters in the
filenames. Neither ProDOS 8 nor the ProDCS FST are case sensitive when
searching for filenames: ProDOS is the sanme file as PRODOS is the sane file
as prodos.

The main trouble applications have is when a fil ename has been "processed" by
the application before passing it to GS/0S. For exanple, if a command shel
automatically converts filenanes to all uppercase characters before passing
themto ProDOS 16, the chosen uppercase and | owercase conbination for the
filenane will never be seen by the user wi thout any apparent reason. Some
devel opers have considered it okay to ignore | owercase considerations,
thinking that they would only apply to file systens other than ProDCS (and
file systems which would not be available on the Apple Il for along tine, if
ever). These devel opers were m st aken

A nore pressing problemis that of an application that is |ooking for a
specific file, perhaps a data file or a configuration file. |If the
application sinply passes a pathnanme to GS/CS and asks for that file to be
opened, it will be opened if it exists. The case of the filenane is
irrelevant since file systenms are not case sensitive. However, if the
application makes GetDirEntry calls on a specific directory, |looking for the
filenane in question, there could be trouble: the application won't find the
file unless its string comparison routine is not case sensitive. |If the user
has renamed the file MyApp. Config, and the string comparison is |ooking for
MYAPP. CONFI G then the application will report that the file does not exist.

It is repeated here that when dealing with normal OS considerations, it's

al most al ways better to ask for sonmething and respond intelligently if it's
not there than it is to go looking for it yourself. The OS already has a | ot
of code to look for things (or expand pathnames, or exam ne access privil eges,
etc.), and reinventing the wheel is not only tedious, it can be detrinental to
future conmpatibility.

The One Exception

In the past, ProDOS 8 did | ook at the version bytes when opening a
subdirectory. The code to do this has been renoved from ProDOS 8 V1. 8.

Pl ease be aware that earlier versions of ProDOS 8 will be unable to scan
subdirectories with | owercase characters in the directory name, even to find
files in those directories.

Concl usi on

Most user-input routines (including the Standard File tool set) return
filenanes or pathnanes that can be passed directly to GS/ OS without
preprocessing. Doing so may return "pathname syntax errors” nore often than
not doing so, but it also enables applications to take advantage of future
versi ons of the System Software that | oosen the restrictions on syntax (or new
file systenms that never had such restrictions). Under GS/OS, even ProDOS

di sks aren't what they used to be.
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Furt her Reference

0 GS/ CS Ref erence

### END OF FI LE TN. GSCS. 008
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#1: How to Install Custom BRK and /NM Handl ers

Revi sed by: Jim Mensch & Jim Merritt Novenber 1988
Witten by: JimMerritt Cct ober 1986

This Technical Note discusses a nethod to install a custom debugger or
debugging stub within the Apple |1 GS system

I nt roduction

This Technical Note discusses a particular nmethod that you may use to instal
a custom debugger or debugging stub within the Apple |1 GS system The
strategy and techni ques descri bed here shoul d be of special interest to those
who wi sh to operate the Apple 11 GS as a slave to a debugger that resides on
anot her machi ne.

Typically, an interrupt handl er should pass control to a debugger or debuggi ng
stub whenever the processor executes a BRK instruction, or when an interface
card triggers a non-maskable interrupt (/NM). To sinplify the design of the
debugger, the Apple 11 GS Monitor should be responsible for the foll ow ng:

0 saving all machine state information in |ocations that the
debugger can access

0 setting the machine to a known state

0 passing control to an arbitrary debugger

0 restoring the remenbered nmachi ne state upon regaining control from
t he debugger

0 resurrecting the interrupted process

The Monitor is designed to provide all of the services above for the BRK
instruction, but only the third for /NM interrupts. In addition, Apple |
famly systenms are generally intolerant of /NM interrupts. 1In this Technica
Note we concentrate on the means by which you can install your own custom BRK
handl er, although we also briefly exanmi ne /NM considerations

Dealing Wth BRK

A BRK interrupt handler may reside at any address in nenory. The Monitor
passes control to your code by executing a JSL instruction; consequently, your
routine nust ternminate with an RTL instruction. To install your BRK handl er
sinply load it into nmenory, call the M scellaneous Tool Set GetVector routine
to fetch the address of the current BRK handl er, put that address in a safe

pl ace, then supply the address of your handler to the M scell aneous Tool Set
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Set Vector routine. To deactivate your handl er, restore the previous handl er
address using SetVector as foll ows:

;7 NOTE: Al Listings are in APWassenbl er fornmat.

I NSTMYBRK anop ; Exanpl e code to install user's BREAK handl er.
PushLong #0 ; Space for function call result.
PushWord #$1C ; W want BREAK vect or address.
_Get Vect or ; Make the call using standard macro.

;. The stack now hol ds address of the current break handl er.

PLA ; Get and save | ow word of address...
STA SBRKADR

PLA ; ...and now hi gh word.

STA SBRKADR+2

PushWord #$1C ; W want to change BREAK vector address.
PushLong #MYHANDLR ; Address of user's BRK handl er.

_Set Vect or ; Make the call using standard macro.

; Custom handler is in place, now go off and do whatever we like...

DEACMYBRK anop ; Exanpl e code to deactivate the BRK handl er.
PushWord #$1C ; W want to change BREAK vector address.
PushLong SBRKADR ; The previous BRK handl er address.
_Set Vect or ; Make the call using standard macro.

Upon entry to your code, the machine will be in eight-bit native node.
Specifically, the mand x bits will be set (forcing eight-bit accumrul ator,
menory access, and index registers), the processor will be running at the
normal (1 MHz) speed, all nemory shadowing will be enabled, and both the
direct page and data bank registers will be reset to zero. The sane
conditions nust hold when your BRK handler returns control to the Mnitor.
VWil e your code is active, however, it is free to affect the machine state in
arbitrary ways, including (but not limted to) widening the registers,
increasing the clock rate, and di sabling shadowi ng. Before returning control
to the Monitor, your break handl er nmust also clear the processor's carry flag,
as an indication that the BRK was indeed serviced by an external handl er.
(Note: The default BREAKVECTOR points to a "no-op" handler that sinply sets
the carry flag to indicate that there is no external handl er available, and it
then executes an RTL.)

When a BRK occurs, the processor saves the machine's state in the BRK VAR
area, and you nmay obtain this address with the M scell aneous Tool Set GetAddr
routine as foll ows:

PushLong #0 ; space for result
PushWord #9 ; we want BRK. VAR address
_ Get Addr ; make the call using standard nacro

; The stack now hol ds the address of the BRK. VAR area, expressed as a |ong
word (four bytes).

Coping Wth /NM

Handling /NM interrupts is, by far, a trickier proposition than fielding BRK
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instructions. For exanple, the user-definable /NM junp-vector, /NM
($0003FB), only has roomin its three-byte JMP-absolute instruction for a two-
byt e address. Because of this size limtation, at least the "front end" of
any /NM handl er must reside in bank $00. |In addition, the Mnitor does not
"condition" the systemin any way before transferring control through the /NM
hook, so the systemcould be in native node, enul ation node, or any hybrid
nmode (with any screen condition) upon entry to your handler. (Note: Although
the 65816 processor provides for separate /NM vector addresses in native and
enmul ati on nodes, the Apple I1GS inplenmentation of these two vectors pass
control to the same user hook at $0003FB.) The processor only saves m nim
machi ne state information when an /NM occurs; if the handler needs to
preserve nore than the program counter and status register (which are saved
automatically), then it nust do so explicitly. Because the 65816 assunes any
programrunning in emul ati on node has its program bank regi ster in bank zero,
it will not save the program bank register for any programrunning in

enul ati on node outside of bank zero. Code which runs in this manner will

al ways crash if it nmakes any attenpt to return fromthe interrupt. Finally,
/NM interrupts can create havoc with di sk access and other aspects of the
system consequently, the only way you can safely use /NM interrupts is as a
one-way "escape hatch" to energency debuggi ng code.

Here are some ground rules for /NM interrupt handl ers.

0 On entry, store any interesting registers or nmachine state in RAM
space owned by the handl er.

0 Det erm ne whet her the processor is in enulation node or native
node.

0 Take appropriate action, dependi ng upon the processor node.

0 Under no circunmstances try to return fromthe interrupt! Restart

the system i nst ead.

To install an /NM handler, load it into sone free RAMin bank $00, put the
two-byte address currently at location /NM+1 in a safe place, then replace it
with the address of your handler. To deactivate your handl er (assum ng
not hi ng has yet invoked it), sinply restore the previous handl er address to

/[ NM +1.

### END OF FILE TN.11GS. 001

Apple ][ Computer Family Technical Documentation
Tech Notes -- Developer CD Volume 2 -- September 1989 -- 127 of 535




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: TN. I1GS. 002
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#2: Transformng |/O Subroutines for Use in "Native" Mde

Revi sed by: Pet e McDonal d Novenber 1988
Witten by: Pet e McDonal d Cct ober 1986

This Technical Note outlines a nunber of techniques useful when transfornm ng
Apple Il 1/O subroutines for use in the "native" Apple |1 GS environnent.

The Apple |11 GS execution environnent represents quite a departure fromthe

environment to which the average Apple Il developer is accustomed. This fact
results in a nunber of unique problens when one attenpts to convert existing
Apple Il applications for use in the "native" Apple II1GS environnment. (Note:

If you intend to let your application remain an eight-bit "classic" Apple |
application, then you can ignore the information this Technical Note
presents.)

I/ O subroutines which depend upon critically tined code present sone of the
bi ggest conversion problens due to two major issues. In the native llgs
envi ronnment, you cannot guarantee that there will be menory available in a
gi ven bank, and I/ O locations are not available in every bank

There are a nunber of possible solutions to this problem Wich ones you
shoul d use depend upon what the programin question is doing. This Note
attenpts to describe sone of the problem situations and possi bl e sol utions.

Exani ne the 6502 code segnment below. It serves no useful purpose, other than
toillustrate a sinple mani festation of the problem Assune lolLoc is a
location in the $0000 - $CFFF range of nenory.

Loop LDA | oLoc
DEY
BPL Loop

Because the $C000 - $CFFF range of nenory in bank 2 or higher contains RAM
instead of I/Ocircuitry unless hardware shadowi ng is enabled, if you place
the fragnent above in one of these banks, it will have no effect on the I/0O
device you intend it to control

There are two possible solutions in this case. Either change the instruction
LDA loLoc so it uses |long addressing, thereby forcing the CPU to reference the
the proper bank. (Note: The problemwth this is the |ong version of LDA
requires an extra CPU cycle to execute. |If the code segnent is tinmng
critical, then this method is likely to be unacceptable.) Alternately, in the
timng-critical case, we could set the data bank register before entering the
| oop which would nean the LDA |oLoc would take the same number of cycles as it
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did previously, thus leaving the tim ng | oop unchanged.

These sol utions seempretty easy; therefore, you know there is a catch. The
catch, unfortunately, is that nost code is not isolated as in the exanple.
Specifically, code commonly tries to load fromor store to sonme |location in
menory other than the /O location at the sane tine it is trying to access the
I/ O | ocation.

Take, for exanple, the follow ng fragnent:

Loop LDA Dat a, y

STA | oLoc
DEY
BPL Loop

In this exanmple, we assunme that the |abel Data refers to some kind of table
which normally resides in the sane bank as the program Now if you set the
data bank register to access |I/Olocations, then the reference to Data will

al so reference the sane bank as the I/Q this solutionis likely not
acceptable. One thing you can do is nove the data table to the direct page
(zero page for 6502 programrers), but now the LDA Data,y instruction will take
one less cycle to execute. There is a solution, although it is alittle
complicated. If we set the direct page register to a non page-aligned

| ocation, then we effectively apply a one-cycle penalty to all direct page

ref erences and sol ve our probl em

O course, nothing is ever as sinple as it seens. \What happens to references
to other direct page |ocations that expect to operate w thout the one-cycle
penalty? To properly address this question, | would need nmuch nore space than
I have here, so in lieu of further exanples, | offer sone general infornmation
(As an aside, | used these techniques to transformthe old "Apple Il Disk I
formatter nodul e" for use in any bank of nenory in the native I1GS
environment. | acconplished this using, alnpbst exclusively, editor find and
repl ace conmands, and | finished in hours instead of the days which would have
been required to conpletely rewite the program)

In addition to the techni ques already covered, there are a few other things
whi ch nmay be necessary to conplete a transformation (they were necessary in
the case of the formatter nodul e).

As | already nentioned, one problemis what to do in the case where a program
references 1/O |ocal programbank data, and the zero-page. |In this case,
significant rewites could be required, but not necessarily.

In the case of the disk formatter, it turned out that sone nodul es used both
normal zero-page addressing and normal 16-bit absol ute i ndexed addressi ng.
Since the transformati on process dictates that we change 16-bit absolute
addressing to direct-page addressing with a non page-aligned direct page,
there coul d have been a problem had both uses of the direct page been tinng
critical. Fortunately, by treating each nodul e of the program separately,
when | needed both types of addressing, only one was critical. The solution
was to set the direct page to a non page-aligned value in sone nodules and to
a page-aligned value in others. There are some mnor |ogistical issues when a
direct page's base address can be at either $xxx0 or $xxx1, the biggest of
which is keeping track of which is in effect at a given point and knowing to
reference the | abel as |abel, |abel +1, or |abel-1, dependi ng upon the
particul ar case.
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Wth the formatter transformati on, there was one other nmjor issue: there are
not direct-page versions of all the 16-bit absolute addressing nodes (i.e.

one cannot convert 16bitaddress,x to 8bitaddress,x). 1In the case of the
formatter, | was able to solve this by reversing all the register use (i.e.

all LDY instructions becanme LDX instructions, all STY instructions becane STX
instructions, etc.).

There are still a nunber of other ways in which one can approach these issues;
one that conmes to mind would be using sone form of the new stack-relative
addressing nodes to yield yet another range of sem -independently accessible
addr esses.

The real point of this Technical Note is that with a little thought and
effort, one can successfully convert a | arge subset of likely configurations
for use in the native Il GS environnent without major rewites. The bottom
line is to be creative

Furt her Reference
0 Programm ng the 65816 | ncluding the 6502, 65002, and 65802 (Eyes/Lichty)
o] Appl e 11 GS Firmnvar e Ref erence

### END OF FILE TN. 11 GS. 002
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Apple 11 GS

#3: W ndow | nformation Bar Use

Revi sed by: Dan diver Novenber 1988
Witten by: Dan A iver Cct ober 1986

This Technical Note details the use of a window s information bar, including a
code sanpl e which places a nenu in an infornmation bar.

Apple 11 GS wi ndow i nformation bars are not as straightforward as other w ndow
features, and one reason for this is the small amount of space originally

all ocated for their processing. |If you feel your application can benefit from
the use of information bars, you can inplenent them and this Technical Note
explains howto do it and includes sone suggestions for their use. The code
sanmpl es bel ow denonstrate how to place a nmenu bar in an information bar, but
your use of information bars is not limted to those described here.

Information Bar Initialization

You can create an information bar in a wi ndow when you create the w ndow by
setting the following fields in the paraneter list you pass to NewW ndow

wFr ame Set bit 4.

wi nf oHei ght Set to the height of the information bar (should not exceed
wi ndow hei ght) .

wl nf oDef Pr oc Set to the address of the information bar definition
procedure (see bel ow).

If you create a window as visible, the Wndow Manager will call your

i nformati on bar definition procedure (InfoDefProc) before returning from

NewW ndow. |f you have to create the contents of the information bar after
the wi ndow, you will have a problem since the Wndow Manager will expect your

I nfoDef Proc to draw things which do not yet exist. You can solve this problem
by creating the window as invisible, creating the contents of the infornmation
bar, then showi ng the wi ndow. Another solution would be to detect, in the

I nf oDef Proc, that the contents of the information bar do not yet exist.

Bel ow i s an exanple of initializing a window s information bar to contain a
menu bar. The three key fields of the paraneter |ist which you pass to
NewW ndow are as fol |l ows:

wkr anme Set bit 4 =1 and bit 5 = 0 for an invisible wi ndow, the
other bits do not affect the information bar, so you can set
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them as you wi sh.

wi nf oHei ght Assuming you are using a systemnenu bar and initializing it
before the wi ndow, set to the height Fi xMenuBar returned
when you created the systemnenu bar. [If you would rather
use an absol ute val ue, which we do not advise, you could use
14 whi ch shoul d be about right for the current systemfont.

wl nf oDef Pr oc Set to the address of the InfoDefProc, in this case
draw i nf o.

After you create the wi ndow, but before you showit, you can create the nenu
bar to place in the information bar. The code to create the nmenu bar night
| ook like the follow ng:

wi ndow Direct page location that contains pointer to wi ndow s port.

; --- Create a MenuU bar -----------mmmm oo

pha Space for result.

pha

pea $FFFF Set "use current port" flag.
pea $FFFF

_NewMenuBar Create a nmenu bar.

pl a Get returned nenu bar handl e.
sta <menuBar Renenber menu bar handl e.

pl a

sta <menuBar +2

pei <menuBar +2 Pass nenu bar handl e.

pei <menuBar

pei <wi ndow+2 W ndow to set refCon.

pei <wi ndow

_Set | nf oRef Con Store nmenu bar handle in w ndow s
i nf oRef Con.

pei <menuBar +2 Pass nenu bar handl e.
pei <menuBar
_Set MenuBar Make new nenu bar the current nenu bar.

pea tenpRect |- 16 Pass poi nter of RECT.
pea t enmpRect

pei <wi ndow+2 Pass pointer of w ndow.
pei <wi ndow
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_GetRectlInfo tenpRect = interior RECT of window s Info

Bar .

| dy
| da
tay
| da
sta

sty

#2
[ menuBar],y

[ menuBar ]
<menuBar Now nenuBar is the pointer to the Menu

<menuBar +2

--- Set size of menu bar ---------------- oo

| da
dec
| dy
sta

| da
dec
I dy
sta

| da
inc
| dy
sta

<t enpRect +y1

a Overlap top side.
#Ct | Rect +y1

[ menuBar],y

<t enpRect +x1

a Overlap left side.
#Ct | Rect +x1

[ menuBar],y

<rect+y2

a Overl ap bottom si de.
#Ct | Rect +y2

[ menuBar],y

; --- Set flag to tell Menu Manager to draw nenu in current port -----------------

I dy
| da
ora
sta

| da
| oop pha
tay

pha
pha
| da
pha
| da
pha

#Ct | Oaner +2 Set high bit in Cl Ower.
[ menuBar],y

#$8000

[ menuBar],y

#4
Save index into nmenu list.
Switch index to V.
Space for return val ue.
menu_list+2,y Pass address of nmenu/item i nes.

menu_list,y
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_NewMenu
; Menu handl e al ready on stack
pea 0 Insert menu list at front of Ilist.
_I'nsert Menu Add my nmenus to the system nmenu bar.
pl a
sec
sbc #4
bpl | oop

pha Space for returned bar height.
_Fi xMenuBar Fi x up positions in the menu bar.
pl a Di scard hei ght of nenu bar

pea 0 Pass flag for system nenu bar
pea 0
_Set MenuBar Make system nmenu bar current.

The window s nenu bar is nowinitialized, and you can make the w ndow visible
with a call to ShowwW ndow, the InfoDefProc will draw the nmenu bar.

I nformation Bar Definition Procedure (InfoDefProc)

The InfoDefProc is slightly misleading; it is only responsible for draw ng the
interior, above the background, of the information bar. The InfoDefProc is
not responsible for defining the information bar, draw ng the frane and
background, testing for hits, or tracking the user. The InfoDefProc is

| ocated inside your application, and the Wndow Manager calls it whenever it
needs to draw the part of the wi ndow frame that contains the information bar
Each wi ndow with an information bar can have its own |nfoDefProc, or they can
call share a comon | nfoDefProc. Wen the Wndow Manager calls your

I nfoDef Proc, it sets the proper port, the Wndow Manager's port, and the
proper state, an origin local to the window frame and clipped to any w ndows
above. The direct page and data bank are not defined and shoul d be considered
unknown.

The W ndow Manager passes your |nfoDefProc the follow ng information

0 Pointer to the information bar's interior rectangle (less frane), |oca
coor di nat es

0 Val ue of the wi ndow s w nfoRef Con, set and used only by your application

0 Pointer to the window s port (do not switch to this port for draw ng).

A wi ndow that has an information bar containing a nenu bar (handle stored in
the wi ndow s | nfoRef Con) m ght have a I nfoDefProc as follows:

draw info START
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t heW ndow
wi ndow.
i nf oRef Con
Ref Con.
i nf oRect
RECT.
phd
tsc
tcd

; --- Draw the wi ndow s nenu bar

equ 6
equ t heW ndow+4
equ i nf oRef Con+4

pei i nf oRef Con+2
pei i nf oRef Con
_Set MenuBar

menu bar.

, _DrawienuBar

’ lda  #0
pha
pha
_Set MenuBar

tsc
tcd
| da
par anet ers.
sta
| da
sta
tsc
par anet ers.
phx
clc
adc
poi nter.
tcs

tya
tcd

rtl
END

#12

N
n

conN
X 0 X

I nformati on Bar Envi ronnent

O fset to the informati on bar owner
O fset to the window s infornation bar
Ofset to the information bar's encl osing

Save original direct page.
Switch to direct page in stack.

in the window s information bar -----------------

Pass handl e of wi ndow s nenu bar handl e.

Make the wi ndow s nenu bar the current

Draw the wi ndow s nenu bar, as requested.

Zero is the flag for the system nenu bar.

Make the system nenu bar current again.

Pull original direct page off stack, save

Move direct page point to stack.

Move return address down over input

Adj ust stack for stripped input

Nunmber of bytes of input paraneters.
Add nunber of input paraneters to stack
And reset stack.

Restore original direct page.

Return to W ndow Manager.
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An information bar is part of a window s frame, that is, not part of the

wi ndow s content region. Because it is part of the frame, an information bar
is in the Wndow Manager's port, so before an interaction (drawi ng or nouse
sel ecting), the proper port (Wndow Manager's) nust be in the proper state.
The proper state nmeans the origin nust be at the wi ndow s upper-left corner
and clipped to any wi ndows above.

When t he W ndow Manager calls the InfoDefProc it sets the proper port to the
proper state; however, to interact with the information bar outside the

I nf oDef Proc, you nust set the proper port the the proper state. You can
acconplish this with a call to StartlinfoDrawing. Wen the interaction is
conpl eted, you must allow the Wndow Manager to return its port to a general
state via a call to EndlnfoDrawing. You are in a special state that requires
some constraints (discussed |ater) between the calls to StartlnfoDrawi ng and
Endl nf oDr awi ng.

Here is an exanple of interacting with our wi ndow s nenu bar.

boll pha Space for return val ue.

pea %9000111101101110 Pass event mask to use.

pea TaskRec| - 16 Pass pointer to Task record.

pea TaskRec

_TaskMast er

pl a Get returned val ue.

beq pol | Does event need further processing?

cnp #lnlnfo In Information bar?

bne pol |

pha Space for result.

pha

| da TaskRec+TaskDat a+2 Pass pointer of w ndow.

pha

| da TaskRec+TaskDat a

pha

_Get | nf oRef Con Get nenu bar handl e from wi ndow s
I nf oRef Con.

pl a

sta menuBar

pl a

sta menuBar +2

; --- Switch to proper port in proper coordinate system------------------------

pea tenpRect | - 16 Pass pointer to RECT to store info bar
RECT

pea t enpRect

| da TaskRec+TaskDat a+2 Pass poi nter of w ndow.

pha

| da TaskRec+TaskDat a
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pha
_Startl nfoDraw ng

pea TaskRec| - 16 Pass pointer to Task record for
MenuSel ect .

pea TaskRec

pei menuBar +2 Pass handl e of nenu bar.

pei menuBar

_MenuSel ect Let user nmke sel ection.

| da event +TaskDat a Get the item s I D nunber.

beq exit Was a sel ecti on nade?
, _Endl nf oDr awi ng Switch back to original port.

(Handl e the menu sel ection.)

The Endl nfoDrawing foll owed by the StartlnfoDrawing call is only
needed when code between themcalls the Wndow Manager.

pea tenpRect |- 16 Pass pointer to RECT to store info bar
RECT.

pea t enpRect

| da TaskRec+TaskDat a+2 Pass pointer of w ndow.

pha

| da TaskRec+TaskDat a

pha

_Startl nfoDraw ng Switch to the proper port in the proper
st at e.
, pea 0 Pass unhilite flag.

| da TaskRec+TaskDat a+2 Pass menu's | D number.

pha

_HiliteMenu Unhilite menu's title.
--- Clean up and return to pollinNg -------m-mmmm oo
exit _EndI nf oDr awi ng Switch back to original port.
, pea 0 Make system menu bar current.

pea 0

_Set MenuBar

jmp pol | Return to polling user.

I nformati on Bar Shut down

When t he W ndow Manager cl oses the window, it is up to you to resolve any
shut down necessities associated with the information bar. Using our w ndow
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menu bar exanpl e,

the cl ose wi ndow m ght | ook |ike the foll ow ng:

pei menuBar +2 Pass handl e of nmenu bar
pei menuBar
_Set MenuBar
pha Space for returned nmenu handl e.
pha
pea 2 I D nunber of second nenu.
__Get MHandl e Get the nmenu' s handl e.
_Di sposeMenu Free nenu record and associ at ed dat a.
pha Space for returned nmenu handl e.
pha
pea 1 I D nunber of first menu.
__Get MHandl e Get the nmenu' s handl e.
_Di sposeMenu Free nenu record and associ at ed dat a.
pea 0 Make system nmenu bar current.
pea 0
_Set MenuBar
, pha Space for nenu bar's handl e.
pha
pei <wi ndow+2 Pass pointer of wi ndow to close.
pei <wi ndow

_Get I nf oRef Con
_Di sposeHand! e

pei <wi ndow+2
pei <wi ndow
_ O oseW ndow

CGet the InfoRef Con fromthe w ndow.
Free nenu bar record.

Pass poi nter of w ndow to close.

Now t he wi ndow can be cl osed.

The type of shutdown you use depends upon the contents of the infornmation bar.

Way didn't | put a D sposeMenuBar call didn't think of

it until a week too late. Sorry.

in the Menu Manager? |

G her Information Bar Uses

The foll owi ng suggestions are only theories and have not been tested.

0 Di splay text information, as in Macintosh Finder w ndows.

0 Split window. Like the content region, the information bar could be | arge
enough to hol d data.

0 Hold controls. You could scroll data in the content region while keeping

the controls which affect the display in place and within the user's]
reach. (Note: The Control Manager currently will not allow controls it
creates in an information bar. In this case, NewControl would be using a
port that is not in your window s port, namely the Wndow Manager's port.)

Furt her Reference

0 Appl e 11 GS Tool box Reference, Volumes 1 & 2
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#4: Changi ng Graphics Mddes in M d-Application

Revi sed by: Dan diver Novenber 1988
Witten by: Dan A iver Cct ober 1986

This Technical Note discusses how to switch between the two graphi cs nodes,
320 and 640 hori zontal resolution, while running an application which uses the
W ndow, Control, and Menu Managers.

Why Change Resol ution?

Wy not? There are certain applications where the ability to run in both
nmodes is essential; nost graphics applications fall into this catagory. O her
applications mght switch nodes to provide features which their conpetitors

| ack; a financial application mght display figures in 640 node and charts in
320 node. Still other applications may want to give the user the choice. A
word processor mght seemuseful only in 640 node, but what if the user wants
to print greeting cards with pictures? The user does not need the line length
provided in 640 node but does need the added col or of 320 node for the

pi ctures.

Let nme preach a little. | have worked on other nmachines with different
graphi ¢ nodes and | earned sonme things that m ght be of use to application
programers. Many application programmers fight node switching with either
rhetoric or apathy, then when users expect their software to run in either
nmode, they becone frustrated when it does not allow switching. To avoid the
probl em of frustrating the user, you can provide node sw tching (which is not
as hard as you m ght think).

How To Change Modes

First, I will assune we are in an application which is running with a system
menu bar, a few visible windows with scroll bars, and one wi ndow with sone
standard controls. At sone point, the user decides to change nodes, possibly
via a nenu itemthoughtfully provided by the application programrer. Your
change node handl er mnight |ook |ike the foll ow ng:
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; Shut down Qui ckDr aw.

;This will turn graphics off so you will see
;the text screen for a second (a

;might go here).

;Variabl e that holds current resol ution.
;Flip the node bit, $0000 = 320, $0080 =

:New value will be used to start the new

; Pass the direct pages allocated for

; New node.
;0 for screen width; other nunbers for

; Pass ny | D nunber.
;Restart QuickDraw in the new node.

; Turn screen off because changi ng node
;may not be pretty.

; --- This step is necessary if you need QuickDraw Auxiliary --------------------

__QDShut down
adverti senment
’ | da <node
eor #$0080
640.
sta <node
node.
’ pei <QDzpage
Qui ckDr aw.
pei <nmode
pei <(Dwi dt h
printing
pei <M/l D
_QDStartup
’ _Grafoff
_QDAuxSt art Up
, pea 0
| da #319
| dx <node
beq store
| da #639
store pha
pea 0
pea 199
_CO anpMouse
’ _HomeMbuse
_ShowCur sor

; --- Tell tools about the change

_W ndNewRes
_MenuNewRes
_Ct | NewRes

; Start QDAux again

; Pass mi ni mum cursor X position.
; Maxi mum X position for 320 node.
;320 or 640 npde?

; Maxi mum X position for 640 node.

; Pass maxi mum cursor X position.

; Pass minimum Y cursor position.

; Pass maxi mum Y cursor position.

;Canp the cursor to the new screen size.

;Move the cursor to 0,0 to nake sure
it is on screen.
: Make cursor visible.

; Tel | Wndow Manager about the change.
; Tel | Menu Manager about the change.
; Tell Control Manager about the change.
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Here you might want to change the col or of the desktop, w ndows, nenus or
controls to | ook good for the new node.

See exanpl e bel ow.

pea 0 Pass flag to draw entire screen.

pea 0

_RefreshDeskt op Draw entire screen.

_Graf On Now show t he new screen.
That is not too bad, but | left out the fun part. Before the RefreshDesktop
there is a section naned "Fix up the screen to | ook good.” This section is

where you might want to put sonme color into wi ndows, controls, and nenus if
you are switching to 320 node; changing colors is not required, but there are
some t hings which are.

When switching from 640 node to 320 node, some wi ndows (both visible and
invisible) mght be positioned off the screen in 320 node. The first way to
handl e this problemis easy for you, the programrer, but not so great for the
user: close all the wi ndows before changi ng nodes, then position them
correctly when the user opens themin the new node. The second way to handl e
the problemis to walk the window |ist and nove all the wi ndows, nmaybe even
change their sizes. You could double each wi ndow s horizontal starting
position and wi dth when switching from 320 node to 640 node and halve it when
changing from 640 node to 320 node. The vertical position and height will be
okay. An exanple of the second nethod is given bel ow.

Wndows with vertical scroll bars in the window frame are the same w dth when
you change nodes, so switching from 320 node to 640 node results in a narrower
bar while changing from 640 node to 320 node produces a wi der bar. The bars
change to the correct size as soon as the user resizes the w ndow since

Si zeW ndow del etes the old scroll bars and all ocates new ones according to the
current node. |If, as suggested above, you resize all the windows after the
nmode change and before calling RefreshDesktop, you should be in good shape.

If you choose not the follow this recommendati on, you should call SizeW ndow
for every window with scroll bars and change the size of each w ndow at | east
one pixel since SizeWndow will not do anything if the passed size is not
different than the current size.

You shoul d di spose of scroll bars in a window s content region and recreate
them this is not nice, but very few applications have scroll bars in a
wi ndow s content region.

W ndNewRes resets the desktop shape and pattern and the W ndow Manager's icon
font to their defaults for the new node, so if you changed any of these, you
must add to or subtract fromthe desktop again and reinitialize to your custom
pattern or icon font again.

Ctl NewRes resets the Control Manager's icon font to the default for the new
nmode, so if you changed the Control Manager's icon font, you nust reinitialize
to your icon font again.
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Reposi tioning and Resi zing Wndows in the New Mdde
Here is an exanple of how to reposition and resize wi ndows in the new node.
Qui ckDraw and the tools have already been reinitialized in the new node.

nmode = $0000 if in 320 node, $0080 if in 640 node.

BoundsRect equ 8 ;Offsets in port record from Qui ckDraw
docunent .
Por t Rect equ 16

pha ; Space for result.

pha

_Front W ndow ;Start with the top nost window, this
assumes

bra enter ;there are no invisible wi ndows ahead of the

;active window in the window |ist.

| oop I dy #BoundsRect +2

| da [w ndow] , Yy ; Get window s starting horizontal position.

eor #$FFFF ; Convert to screen coordinate (negate it).

inc a

asl a ;Double it if we're going to 640 node.

| dx <nmode ; Going to 320 or 640 node?

bne storel ;Ready if we're going to 640.

| sr a ; O herw se, undo the doubling,

| sr a ;and hal ve the starting horizontal position.
storel pha ; Pass wi ndow s new X starting position.

| dy #BoundsRect

| da [w ndow] ,y ; Get window s starting vertical position.

eor #S$FFFF ; Convert to screen coordinate.

inc a

pha ; Pass window s current Y starting position.

pei <wi ndow+2 ; Pass wi ndow to nove.

pei <wi ndow

_MoveW ndow ; Move the window to its new position.

| dy #Port Rect +6 ; Get window s current w dth.

| da [w ndow],y ;(This assunmes the window s originis 0,0.)

asl a ; Doubl e the window s width if going to 640
node.

| dx <nmode ; Going to 320 or 640 node?

bne store2 ;Ready if we're going to 640.

| sr a ; O herw se, undo the doubling,

| sr a ;and hal ve the window s wi dth.
store2 pha ; Pass wi ndow s new wi dt h.

| dy #Por t Rect +4

| da [w ndow] ,y ; Get wi ndow s hei ght.

pha ; Pass wi ndow s current height.

pei <wi ndow+2 ; Pass wi ndow to resi ze.

pei <wi ndow

_Si zeW ndow ; Resi ze the wi ndow.

pha ; Space for result.

pha
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pei <wi ndow+2 ; Pass pointer to wi ndow we just processed.
pei <wi ndow
_Get Next W ndow ;Get the pointer to the next w ndow.
ent er pl a ; Remenber the pointer to this w ndow.
sta <wi ndow
pl a
sta <wi ndow+2
, ora <wi ndow ;Are there any nore wi ndows?
bne | oop
W ndNewRes
General |y, WndNewRes does the foll ow ng:

0 closes its port

0 opens its port again, now in the new node

0 reinitializes the desktop size

0 chooses the proper icon font for close and zoom boxes

0 reinitializes the desktop pattern

0 changes the SCB byte of each window s port to the new node

0 reconputes the VisRgn for each w ndow

MenuNewRes

General |y, MenuNewRes does the foll ow ng:

0 closes its port

0 opens its port again, nowin the new node

0 reinitializes internal paraneters, like vertical line width, for the new
node

0 reinitializes the color palette via InitPalette

0 subtracts the system nmenu bar fromthe desktop (this is why you nust cal
W ndNewRes first)

0 draws the system nenu bar

Ct | NewRes

General ly, Ctl NewRes does the foll ow ng:

0 chooses the proper icon font for radio button, check box, grow box and
scroll bar arrows

0 reinitializes internal paraneters, like vertical line width, for the new
nmode

### END OF FILE TN. 11 GS. 004
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#5: W ndow and Menu Titles

Revi sed by: Matt Deat her age Novenber 1988
Witten by: Dan A iver Cct ober 1986

This Techni cal Note discusses spacing for both wi ndow and nenu titles.

Strings used for window titles should al ways have a space as the first and

| ast characters. This spacing is especially inportant for wi ndows that use a
lined window title bar since, wi thout the beginning and endi ng space, the line
pattern in the title bar runs against the title. Since there will be w ndow
edi tor desk accessories which allow the user to change the title bar pattern
wi t hout the application knowi ng, you should pad your window titles with spaces
even if you are using black windowtitle bars.

The W ndow Manager does not force spaces on either side of titles to optim ze
the wi ndow frame drawi ng speed; it is nuch faster to let the text punch a hole
inthe title bar pattern than to conpute the rectangle, fill it, and draw the
t ext.

To provide the user with a consistent visual interface, you should al so pad
your menu titles with spaces. |If you use either one or two spaces (the Apple
I'1 GS Finder has used two) before and after each nenu title, your nenu titles
wi Il be consistent and bal anced (two spaces work well in 640 node where one
space usually suffices for 320 node). Although it is true that a nenu bar
will look about the same if the first menu title has two spaces before it and
no space following it and all the other menu titles have four spaces before
them when the user pulls down the nmenu, the Menu Manager's highlighting wll
clearly (and enbarrassingly) show the spaces in the nenu titles.

If you would like to place the Apple nmenu differently, you nust use Menu
Manager calls since you cannot place spaces around the at sign (@ which the
Menu Manager uses to represent the Apple logo in a nmenu title. The easiest
way to acconplish this is calling SetMlitleStart to set the starting position
for the leftnost title (usually the Apple nenu) within the current nenu bar
The Apple 11 GS Finder has used a value of 10 ($0A) pixels.

### END OF FILE TN. 11 GS. 005
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#6: QuickDraw Il Pattern Data Structure

Revi sed by: Dave Lyons July 1989
Witten by: Quillerno Otiz Decenber 1986

Sone QuickDraw Il calls require a pen pattern as input or return one as
output; regardl ess of the drawi ng node (320 node or 640 nobde), a pen pattern
takes 32 bytes.

Changed since Novenber 1988: Starting with System Software 5.0, all 32
bytes are significant if bit 15 of the current port's arcRot field is set.
Changed wording to cover QuickDraw Il patterns in general, instead of pen
patterns only.

Early QuickDraw Il docunentation described the pattern data structure as
fol |l ows:

TYPE
ni bble = 0..15;
t wobi t = 0..3;
Pattern = RECORD CASE MCDE CF
nmode320: (PACKED ARRAY [0..63] OF ni bble); { 32 bytes }
nmode640: (PACKED ARRAY [0..63] OF twobit); { 16 bytes }
END;
This declaration could | ead one to believe that 16 bytes are enough when
making calls to QuickDraw Il in 640 node. This is not true. A pattern
al ways takes 32 bytes; QuickDraw Il calls that copy or construct patterns

access all 32 bytes. That neans it is never safe to pass the address of a
16-byte area as a pattern. Toolbox calls that return data into your buffer
overwite 16 bytes imediately follow ng your buffer. Calls that copy data
fromyour buffer access those extra 16 bytes, possibly including soft switches
or reserved space in the nenmory map.

The di fference between nodes is that QuickDraw Il normally ignores the second
16 bytes if the current port's loclnfo indicates 640 node. Starting with
System Software 5.0, all 32 bytes of patterns are significant in 640 node when
bit 15 of the current port's arcRot field has been set with SetArcRot. In
this case, patterns are 16 pixels w de and 8 pixel s high.

Furt her Reference

0 Appl e 11 GS Tool box Reference, Volune 2
o] System Software 5.0 docunentati on (APDA)
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#T: Halt Mechanismin |1 GS SANE

Revi sed by: Quillerno Otiz & Matt Deat her age Novenber 1988
Witten by: Quillerno Otiz Decenber 1986

This Technical Note fornmerly described a bug of SANE on the Apple 11 GS which
caused it to junmp through | ocation $00/0018 instead of through the HALT vector
in the SANE direct page.

The bug whi ch caused SANE on the Apple II1GS to junp through | ocation $00/0018
i nstead of through the HALT vector in the SANE direct page was fixed in the
Apple 11GS ROM 2. 0. You should not have to wite a special case to handle
this bug since it is reasonable to expect users to have the updated ROM which
is offered as a free upgrade from Appl e.

### END OF FILE TN.11GS. 007
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#8: El ems Functions in |1 GS SANE

Revi sed by: Matt Deat her age Novenber 1988
Witten by: Quillerno Otiz Decenber 1986

This Technical Note discusses a problem which existed with the El ens functions
inthe I1GS SANE Tool Set 1.0. Current |1GS System Di sks contain a patch
whi ch corrects this probl em

Calls to any of the Elens functions in version 1.0 of the 11 GS SANE Tool Set
may return an invalid result unless you are evaluating data which resides in
bank $00 due to a problemwi th the El ens paraneter passing nechanism These
results are random because when SANE checks the validity of its input, it uses
val ues that have no relations to the actual ones, and once it conpletes the
validation, it uses the real operands.

Al'l System Di sks rel eased on or after Decenber 1, 1986 include a RAM patch
which fixes the El ens paraneter passing nechanism therefore, you should not
have to wite a special case to handle this problemif you are shipping your
application with the nost recent Apple IIGS System Di sk. You shoul d contact
Appl e Software Licensing at Apple Conmputer, Inc.; 20525 Mariani Avenue, M S
38-1; Cupertino, CA 95014 or (408) 974-4667 to obtain the nost recent version
of the Apple |1 GS System Di sk

Furt her Reference
0 Appl e Nunerics Manual
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#9: I 1 GS Sound Expansi on Connect or
Anal og | nput/ Qut put | npedances
Revi sed by: JimMerritt & JimMensch Novenber 1988
Witten by: JimMerritt Decenber 1986

This Technical Note discusses the inpedances of the anal og signal pins on the
|1 GS sound expansi on connector since an interface to this connector nust take
t he i npedance of the pins into account to function properly.

The anal og out put inpedance of pin 3 depends upon the characteristics of the
5503 sound synthesis chip in any particular |I1GS nmachine. Across systens,
this inpedance may range from4.5 K ohnms to 9 K ohns.

Pin 1, the AADinput, presents a dynamc load to the source, drawing at 10 K
ohms for approximately 500 ns during every sanple period. It is reasonable,
however, to treat the input pin as if it presents a continuous |oad of 10 K
ohnms wi thout conpromising the interface or the fidelity of the input sanple.

Consult the Apple 11 GS Hardware Reference for further technical informtion
about the Ensoniq 5503 sound synthesis chip used in the I1GS

Furt her Reference
0 Appl e 11 GS Hardwar e Reference
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#10: I nval Rgn Twi st

Revi sed by: St even d ass Novenber 1988
Witten by: Quillerno Otiz April 1987

I nval Rgn( RgnHandl e) accunul ates the region to which RgnHandl e points into the
update region of the current window s port; in the process, it nmakes the

regi on gl obal, thus causing problens if later calls expect the region to still
be | ocal .

The region you pass to InvalRgn is local to the windowto which it is related,
however, Inval Rgn returns the region in global coordinates. To preserve the
original region for your use after the call to Inval Rgn, you should duplicate
it and use the copy to nake the call then dispose of the copy when Inval Rgn
returns. The follow ng exanpl e denonstrates the process:

voi d Myl nval Reg( RegHandl e)
handl e RegHandl e;

{
handl e AuxHandl €;

AuxHandl e = NewRgn(); /* create room*/
CopyRgn( RegHandl e, AuxHandl e) ; /* make a copy */

I nval Rgn( AuxHandl e) ; /* do it with the copy */
D sposeRgn( AuxHandl e) ; /* now get rid of it! */

Furt her Reference
0 Appl e 11 GS Tool box Reference, Volune 2
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#11: Ensoni g DOC Swap- Mode Anonal y

Revi sed by: Ji m Mensch Novenber 1988
Witten by: JimMerritt April 1987

Under certain conditions, the |1 GS Ensoniq Digital Gscillator Chip (DOC
inserts a spurious zero-crossing byte into the output sanple stream The

out put sanpl e waveform may nask the anonaly, but if it does not, the user nay
hear internmittent clicks or even a nore pervasive "static." This Technica
Not e di scusses the situations in which the DOC produces this spurious zero
crossing, as well as strategies to avoid or mask this undesirabl e behavior.

Backgr ound

The Ensoniq DOC in the Apple I1GS is actually a mcroprocessor dedicated to
produci ng sound. Like a time-sharing conputer, the DOC continually scans
through its array of sound oscillators, proceeding from | ower-nunbered
oscillators to higher-nunbered ones, and updates the signal output |evel of
each active one to match that indicated by the oscillator's current sanple
byt e.

An oscillator can operate in any one of several functional nodes, as described
in the Apple |11 GS Hardware Reference. Here, however, we are concerned only
with swap node, where two consecutive oscillators are considered as a single
generator. The | ow nunbered oscillator in the pair is always even. For

exanple, the pairs of oscillators 0 & 1, 2 &3, ... , 12 & 13, and 14 & 15
constitute generators. The 11 GS Sound Tool Set - the FFStartSound call in
particular - configures the oscillators it uses to operate in swap node. In

swap node, the even-nunbered oscillator plays its waveformfirst, halts its
own pl ayback, then starts its partner which also plays its waveform halts its
own pl ayback upon exhausting its waveform and restarts the even-nunbered
oscillator. At any tine between the start of any particul ar FFStart Sound cal
and the time the oscillator finishes playing a wave, the Sound Tool Set

i nterrupt handl er may be busy transferring waveforminformation fromthe I1GS
main RAMto the dormant oscillator's buffer in DOC RAM  Since one oscillator
i s produci ng sound while the Sound Tool Set interrupt handler is transferring
waveforminformation to the other oscillator, you can use a generator pair to
produce continuous sound of arbitrary length, and you are limted only by the
anount of menory you can devote to the waveformin the main RAM

Each oscillator draws its output sanples froma dedicated buffer in DOC RAM
the size and location of which are specified by paraneters to the FFStart Sound
call. The maxi mum size for an oscillator buffer is 32K, but since buffers may
nei t her coincide nor overlap, the practical maxi mum may be | ower when nore
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than one generator is active. For instance, if four generators (eight paired
oscillators) are active simultaneously, the maxi num buffer size is 8K, since
ei ght non-overl apping buffers of 8K each woul d occupy the entire 64K avail abl e
in the DOC RAM

The Probl em

Whenever a swap occurs from a hi gher-nunbered oscillator to a | ower-nunbered
one, the output signal fromthe correspondi ng generator tenporarily falls to
the zero-crossing level (silence); this anomaly does not occur during swaps
froml ower-nunbered oscillators to higher-nunbered ones. The spurious |eve
change | asts no longer than a single sanple period, at which tine the

i nterrupted waveformresunes. However, even this tiny glitch in the output
can be audible as a pop or click; the further away the waveformis fromthe
zero crossing when the swap interrupts it, the louder the ear will perceive
the pop or click. Wen high-to-low swaps occur with great frequency, the pops
and clicks happen so often that they are perceived as gentle, but pervasive,
static.

Several Wor kar ounds

There is no ideal solution to the problemof signal interruption in swap node.
This problemis an anomaly of the DOC design, which may or may not be
addressed in |later versions of the chip. However, we have found three genera
strategies for mtigating the audi bl e danage to the out put waveform caused by
the chip's undesirabl e behavior.

M nimze Gscillator Swaps per Unit Tine

The nore often swaps from hi gh-nunbered oscillators to | ow nunbered ones
occur, the nmore obtrusive the brief signal interruptions will seem To
mnimze the interruptions, you nmust make the oscillators play for a | onger
period of tine before swapping to their partners. This nmeans that they nust
pl ay at slower output sanple rates, use larger buffers in DOC RAM or use the
two in tandem Commensurate with the nunber of active generators you wish to
use and the |level of output signal fidelity that you desire, always specify
the | argest DOC buffer size and the | owest output sanple rate that you

possi bly can. Renenber that a |arge nunber of active generators inplies a
very smal |l maxi mum buffer size for any particular oscillator, so you should
always try to mninmze the nunber of generators that are active at any one
time. As a rough benchmark, the clicks of signal interruption begin to blend
into highly audible static when you specify buffers smaller than 8K for use at
the maxi numfidelity output sanmple rate of about 26 kHz. (Note: The DOC
supports greater sanple rates, but these rates are limted by the output
filtering on the 11 GS which permits no greater signal fidelity than that

possi ble using the 26 kHz rate.) Qur figures suggest that output fidelity
must suffer, or signal noise nust increase, when nore than four generators
(eight oscillators in swap node) are operating sinultaneously.

Avoid Silent or Quiet Passages

The signal content of your waveform can hide the additional noise caused by
the "swap-node anomaly." The nore conplex and | ouder a waveform the |ess

your ear will perceive the brief interruption that occurs whenever a higher-
nunmbered oscillator swaps to a | ower-nunbered one; pop and rock mnusic is far
| ess susceptible to this problemthan classical, folk, or jazz pieces, which
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typically include many qui et passages. |In addition, a signal that naturally
contains a | arge anmount of "pink noise," such as recordings of rainstorns or
the surf at the beach, can nmask the anomal ous noi se altogether

Arrange for Swaps to Occur at or Near Zero Crossings

If the high-to-low swap occurs at a tinme when the normal output signal |eve
sits at or near the zero crossing, the swap will cause little or no audible
damage to the waveform \Wen reproducing arbitrary sanpled sound, it is

al most i npossible to insure that the output signal level is near the zero
crossing. However, when constructing | ong waveforns for playback, you may be
abl e to sidestep the chip's anonal ous behavior by ensuring that the waveform
values lie at or near $80 at the end of every waveform segment, where a
wavef orm segnent spans twi ce the Iength of one oscillator buffer. For
example, if you specify a buffer size of 4K, nake sure that your constructed
wavef orm crosses the baseline after every 8,192 sanples, and for 16K buffers,
make sure that the waveform nakes a zero crossing after every 32K

The I ength of the waveform segnent should be twice the buffer length only if
you are going to reproduce the waveform exactly once per FFStart Sound call

It may be necessary to shorten the Ilength of the waveform segnment to exactly
the specified DOC buffer length if you use the nextwave_start paraneter in the
FFSt art Sound paraneter block to invoke automatic |ooping of the waveform In
other words, you nay need to arrange for twice as nmany zero crossings in your
constructed waveformin the | ooping case as you woul d under nor nal

ci rcumst ances since subsequent repetitions of the waveform during the single
FFStart Sound call may begin with either the even or odd oscillator, depending
upon whi ch nmenber of the pair was active when the previous repetition ended.

If the playback of a waveformstarts with the odd oscillator, then the odd-to-
even swaps will occur at different points in the waveformthan they woul d when
the playback starts with the even oscillator

Al'so note that the use of larger buffers causes a progressively |onger
disabling of interrupts while the Sound Tool Set noves the waveforminto the
DOC RAM

Furt her Reference
0 Appl e 11 GS Tool box Reference, Volune 2
0 Appl e 11 GS Hardwar e Reference
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#12: Tool Set Interdependencies

Revi sed by: Matt Deat her age July 1989
Witten by: JimMerritt April 1987

This Technical Note lists all known interdependenci es between systemtool sets
on the Apple IIGS.
Changes since Novenber 1988: Added System Software 5.0.

A tool set is dependent upon another if you nust start the latter before
starting the former. You should start tool sets in the order listed bel ow.
Nanes marked with an asterisk (*) indicate a recommendation to start the
correspondi ng tool set, but the order is not required for operation of the
dependent tool. Apple recomends using StartUpTools to start up all the tool
sets your application needs. See the System Software 5.0 docunentati on.

Tool Set Interdependencies

Tool Locator Tool #1 ($01)
No dependencies. Always start this tool set before any others.
Menory Manager Tool #2 ($02)
Tool Locator (#1)
M scel | aneous Tool s Tool #3 ($03)
Tool Locat or (#1)
Menory Manager (#2)
Qui ckDraw || Tool #4 ($04)
Tool Locator (#1)
Menory Manager (#2)
M scel | aneous Tool s (#3)
Desk Manager Tool #5 ($05)
Tool Locator (#1)
Menory Manager (#2)
M scel | aneous Tool s (#3)
Qui ckDraw 11 (#4)
Event Manager (#6)
W ndow Manager (#14)
Control Manager (#16)
Menu Manager (#15)
Li ne Edit (#20)
D al og Manager (#21)
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Scrap Manager (#22)
Event Manager Tool #6 ($06)
Tool Locat or (#1)
Menory Manager (#2)
M scel | aneous Tool s (#3)
Schedul er Tool #7 ($07)
Tool Locator (#1)
Menory Manager (#2)
M scel | aneous Tool s (#3)
Sound Tool s Set Tool #8 ($08)
Tool Locator (#1)
Menory Manager (#2)
M scel | aneous Tool s (#3)
Appl e Desktop Bus (ADB) Tool #9 ($09)
Tool Locator (#1)
SANE (Standard Apple Nuneric Environment) Tool #10 ($0A)
Tool Locat or (#1)
Menory Manager (#2)
I nteger Math Tool s Tool #11 ($0B)
Tool Locator (#1)
Text Tool s Tool #12 ($0C)
Tool Locat or (#1)
W ndow Manager Tool #14 ($0E)
Tool Locator (#1)
Menory Manager (#2)
M scel | aneous Tool s (#3)
Qui ckDraw | | (#4)
Event Manager (#6)
Control Manager (#16)
* Menu Manager (#15)
* Line Edit (#20) For Al ertWndow call only
* Font Manager (#27) For Al ertWndow call only
* Resource Manager (#30) For using resources in Wndow
Manager calls.
Menu Manager Tool #15 ($0F)
Tool Locator (#1)
Menory Manager (#2)
M scel | aneous Tool s (#3)
Qui ckDraw | | (#4)
Event Manager (#6)
* W ndow Manager (#14)
* Control Manager (#16)
* Resource Manager (#30) For using resources in Menu
Manager calls.
Control Manager Tool #16 ($10)
Tool Locator (#1)
Menory Manager (#2)
M scel | aneous Tool s (#3)
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Qui ckDraw 11 (#4)

Event Manager (#6)

W ndow Manager (#14)

Control Manager (#16)

* Menu Manager (#15)

* Qui ckDraw Auxiliary (#18) For statText controls.

* Line Edit (#20) For editLine controls.

* Font Manager (#27) For statText controls.

* Li st Manager (#28) For list controls.

* Resource Manager (#30) For using resources in Control
Manager calls.

* Text Edit (#34) For editText controls.

Note: You should consider the Wndow, Control, and Menu Managers as one unit
and start themin the given order.

Syst em Loader Tool #17 ($11)
Tool Locator (#1)
Menory Manager (#2)
M scel | aneous Tool s (#3)
Qui ckDraw Auxiliary Routines Tool #18 ($12)
Tool Locat or (#1)
Menory Manager (#2)
M scel | aneous Tool s (#3)
Qui ckDraw || (#4)
* Font Manager (#27)

Note: QuickDraw Auxiliary uses the Font Manager in the picture draw ng
routines. For proper operation, you should start the Font Manager
before using the QuickDraw Auxiliary picture routines; however, the

picture routines do not fail if the Font Manager is not present.
Print Manager Tool #19 ($13)
Tool Locat or (#1)
Menory Manager (#2)
M scel | aneous Tool s (#3)
Qui ckDraw || (#4)
Qui ckDraw Auxiliary (#18)
Event Manager (#6)
W ndow Manager (#14)
Control Manager (#16)
Menu Manager (#15)
Li ne Edit (#20)
Di al og Manager (#21)
Li st Manager (#28)
Font Manager (#27)
Li ne Edit Tool #20 ($14)
Tool Locator (#1)
Menory Manager (#2)
M scel | aneous Tool s (#3)
Qui ckDraw || (#4)
Event Manager (#6)
* Qui ckDraw Auxiliary (#18) For Text2 itens; see bel ow
Scrap Manager (#22)
* Font Manager (#27) For Text2 itens; see bel ow
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Di al og Manager Tool #21 ($15)

Tool Locator (#1)

Menory Manager (#2)

M scel | aneous Tool s (#3)

Qui ckDraw | | (#4)

Event Manager (#6)

W ndow Manager (#14)

Control Manager (#16)

Menu Manager (#15)

* Qui ckDraw Auxiliary (#18) For Text2 itens; see bel ow

Li ne Edit (#20)

* Font Manager (#27) For Text2 itens; see bel ow
Note: Line Edit, the Dial og Manager, and the Control Manager require the

presence of the Font Manager and QuickDraw Auxiliary if you use
LEText Box2, statText controls, or LongStatText2 items which require any
font styling (e.g., outline, boldface, etc.).

Scrap Manager Tool #22 ($16)
Tool Locator (#1)
Menory Manager (#2)
Standard File Operations Tool #23 ($17)
Tool Locator (#1)
Menory Manager (#2)
M scel | aneous Tool s (#3)
Qui ckDraw || (#4)
Event Manager (#6)
W ndow Manager (#14)
Control Manager (#16)
Menu Manager (#15)
Li ne Edit (#20)
Di al og Manager (#21)
* List Manager (#28)
* Resource Manager (#30) For using resources in
Standard File Operations
cal | s.

Note: Standard File 3.0 and | ater use the List Manager for displaying a |ist
of file names. Although Standard File functions properly if the
application has not started the List Manager, it saves time if the
application does so.

Not e Synt hesi zer Tool #25 ($19)

Tool Locator (#1)
Menory Manager (#2)
Sound Tool s (#8)
Not e Sequencer Tool #26 ($1A)
Tool Locator (#1)
Menory Manager (#2)
Sound Tool s (#8)
Not e Synt hesi zer (#25)
Note: The Note Sequencer autonatically handles the start and shutdown of the

Fr ee- Form Sound Tool s (#8) and the Note Synthesizer (#25), so prograns
that use the Note Sequencer must not execute start or shutdown calls
for those tools. Automatic start does not inply automatic | oading.
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If you plan to use the Note Sequencer, you nust still load and install
t he Free-Form Sound Tool and the Synthesizer Tool explicitly through
calls to the Tool Locator routines LoadTools or LoadOneTool or by
calling the System Loader and Tool Locator directly in appropriate

cases.
Font Manager Tool #27 ($1B)
Tool Locator (#1)
Menory Manager (#2)
* M scel | aneous Tool s (#3) For ChooseFont call only
Qui ckDraw || (#4)
* |nteger Math Tool s (#11) For ChooseFont call only
* W ndow Manager (#14) For ChooseFont call only
* Control Manager (#16) For ChooseFont call only
* Menu Manager (#15) For Fi xFont Menu call only
* List Manager (#28) For Fi xFont Menu
and ChooseFont calls
* Line Edit (#20) For ChooseFont call only
* Di al og Manager (#21) For ChooseFont call only
Li st Manager Tool #28 ($10
Tool Locat or (#1)
Menory Manager (#2)
M scel | aneous Tool s (#3)
Qui ckDraw 11 (#4)
Event Manager (#6)
W ndow Manager (#14)
Control Manager (#16)
* Menu Manager (#15)
Audi o Conpr essi on and Expansi on ( ACE) Tool #29 ($1D)
Tool Locator (#1)
Menory Manager (#2)
Resour ce Manager Tool #30 ($1E)
Tool Locator (#1)
Menory Manager (#2)
M DI Tool s Tool #32 ($20)
Tool Locat or (#1)
Menory Manager (#2)
M scel | aneous Tool s (#3)
Sound Manager (#8)
* Note Synthesi zer (#25)

Note: The M D Tools require the Note Synthesizer if you intend to use the
M DI clock feature. If you are not using the MDI clock, the Note
Synt hesi zer is not required.

Text Edit Tool #34 ($22)
Tool Locator (#1)
Menory Manager (#2)
M scel | aneous Tool s (#3)
Qui ckDraw | | (#4)
Event Manager (#6)
W ndow Manager (#14)
Menu Manager (#15)
Control Manager (#16)

Apple ][ Computer Family Technical Documentation
Tech Notes -- Developer CD Volume 2 -- September 1989 -- 159 of 535




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

Qui ckDraw Auxiliary (#18)
Scrap Manager (#22)
Font Manager (#27)
* Resource Manager (#30) For using resources in Text
Edit calls.
Recomended Start Order
A close |l ook at the preceding information will reveal apparent "circul ar

dependenci es" between various tool sets (i.e., two or nore tool sets may
depend upon each other). To resolve the issue of which tool set to start
first in such a situation, here is a list of the nost commonly used tool sets,
given in the order in which an application should start them You may start
those tools which are indented at a specific level at that tine or any tine
thereafter.

Tool Locator (#1)
ADB Tool s (#9)
I nteger Math Tool s (#11)
Text Tool s (#12)
Menory Manager (#2)
SANE (#10)
ACE (#29)
Resour ce Manager (#30)
M scel | aneous Tool s (#3)
Schedul er (#7)
Syst em Loader (#17) Loader St artup does not hi ng.
Qui ckDraw | | (#4)
QuickDraw I'l Auxiliary (#18)
Event Manager (#6)
W ndow Manager (#14)
Control Manager (#16)
Menu Manager (#15)
Li neEdi t (#20)
D al og Manager (#21)
ei t her
Sound Tool s then (#8)
Not e Synt hesi zer (#25)
or
Not e Sequencer (#26)
M DI Tool s (#32)
Standard File Operations (#23)
Scrap Manager (#22)
Desk Manager (#5)
Li st Manager (#28)
Font Manager (#27)
Print Manager (#19)
Text Edit (#34)

Note: Although you may start the sound-related tools any tine after the
M scel | aneous Tools, we recommend you start them after nost of the
Deskt op-rel ated tools.

Furt her Reference

0 Appl e 11 GS Tool box Reference, Volumes 1 & 2
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#13: ROM 1.0 Modem Fi rmwar e Bug

Revi sed by: Matt Deat her age Novenber 1988
Witten by: M ke Aski ns April 1986

This Technical Note fornmerly discussed a bug involving buffering and seri al
port setting conmands in the nodemfirmvare in ROM 1.0

Apple 11GS ROM 2.0 fixes a bug involving buffering and serial port setting
commands in the modem firmvare. You should not have to wite a special case
to handle this bug since it is reasonable to expect users to have the updated
ROM whi ch is offered as a free upgrade from Appl e.

### END OF FILE TN.11GS. 013
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#14: Standard File Calls and G af Port Records

Revi sed by: Matt Deat her age Novenber 1988
Witten by: Quillerno Otiz June 1987

This Technical Note fornmerly described how Standard File 1.1 and earlier did
not preserve the GafPort around Standard File calls and recommended that you
save and restore the Graf Port around Standard File calls.

Standard File 2.0 fixes a bug present in earlier versions which did not
preserve the GrafPort around Standard File calls. You should not have to
wite a special case to handle this bug since it is reasonable to expect users
to be running your programfroma current System Disk (Standard File 2.0 is
avail abl e in System Di sks after 1.1).

You can still save and restore the Graf Port around Standard File calls as it

will still work, but doing so will increase the size of your code and cause
unnecessary overhead during executi on.

### END OF FILE TN.11GS. 014
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#15: Install Font and Big Fonts

Revi sed by: Eric Sol dan & Matt Deat herage July 1989
Witten by: Quillerno Otiz June 1987

When the Font Manager executes InstallFont, it may try to scale the sel ected
font if bit 15 of the Scalewrd is clear; a font larger than 32K causes this
call to fail.

Changes since Novenber 1988: Noted System Software 5.0 enhancenents.

The Font Manager cannot scale a font which is larger than 32K, so Install Font
will fail if scaling is required and the desired font exceeds this limt. |If
the call fails for this reason, it will report an FMScal eSi zeErr ($1B0C)
error.

This is not the sanme situation as when there is not enough nenory available to
hold a newy scaled font. The situation will generate Menory Manager errors.

System Software 5.0 can scale fonts to be larger than 32K, so there is no
longer the linmt inmposed by System Disk 4.0 and earlier. |In addition, System
Software 5.0 can handle font sizes up to 255 points, if menory is avail able.
Note that this is a different situation than trying to scale a font which was
originally larger than 32K, but both work under 5.0.

### END OF FILE TN.11GS. 015
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#16: Not es on Background Printing

Revi sed by: M ke Aski ns Novenber 1988
Witten by: M ke Aski ns June 1987

This Technical Note attenpts to pinpoint some of the common probl ens people
encount er when using background printing as avail able through the seria
firmnare.

Cal li ng Sequence

Init call Starts the serial firmware

Set Qut Buf f Specifies a buffer to place data to be printed
Pl aces data in buffer ( amount < buffer size)

SendQueue Starts the background printing process

Correctly Making the SendQueue Cal

The Apple 11 GS Firmvare Reference incorrectly docunents the paraneters you
pass to SendQueue. The correct specification of the recharge address does not
correspond to the standard nethod of passing a full 32-bit address. Set the
paraneters as foll ows:

SendQueue
Launches background printing.
CndLi st DFB $04 ; Par amet er Count
DFB$18 ; Command Code
DW $00 ; Result Code (output)

DW Dat aLength

DFB Rechar geAddr ess (bank)
DFB Rechar geAddress (high)
DFB Rechar geAddress (I ow)
DFB $00

Using the Default Buffer

You can use the area which the firmvare reserves for transparent buffering to
pl ace data for background printing. This is advantageous since the firmware
calls the Menory Manager to allocate space for the buffer (you nust allocate
the space fromthe Menory Manager if you use the SetQutBuff call to set up a
buffer).
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To use the serial firmvare's buffer, you nust first enable buffering by
initializing the port with PINIT and sending it the string "~IBE'" with PWRI TE.
Once you enabl e buffering, call GetQutBuff to find the size and | ocation of
the buffer, then place your data (buffersize - 1) in the buffer and cal
SendQueue.

Data Size

Make sure that the ampbunt of data you place in the buffer is at |east one byte
| ess than the size of the buffer since the firmwvare uses one byte of the
buffer for bookkeeping purposes; if you place too nuch data in the buffer, it
will continually print the buffer's contents and never call your recharge
routine.

The Recharge Routine

You should treat the recharge routine as an interrupt handler and execute it
at interrupt time. Interrupts are disabled at this tinme, and it is illegal to
enable themw thin the recharge routine. Like all interrupt handlers, the
recharge routine should take care of its business as quickly as possible then
exit; any excessive del ays cause interrupt dependent processes (e.g.

Appl eTal k) to fail. You should also renenber that nost of the systemcode is
non-reentrant; you should use the Schedul er when calling system code whi ch may
have been running when the serial interrupt that invoked the recharge routine
occurr ed.

The serial firmvare is not generally reentrant and does not interact with the
Scheduler. |If you want to make serial firmvare calls (through $Clxx, $C2xx)
fromyour recharge routine, you rmust preserve MSLOT (the byte at $0007F8)
across those calls. Be aware that any non-recharge code nmust not nake calls
to the serial firmvare that will disrupt the background printing process;
sending the string "~BD' (disable buffering command), for exanple, is
guaranteed to confuse a runni ng background printing process.

Furt her Reference
0 Apple 11 GS Firmnvar e Ref erence
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#17: Application Menory Managenent and the MvBtartUp User |ID

Revi sed by: Steven dass & Rich WIlianms Novenber 1988
Witten by: JimMerritt June 1987

This Technical Note describes a technique which pernmits an application to
di spose of any nmenory it has used with a single Menory Manager call without
cl obbering ot her system conponents or itself.

Ground Rules for Application Menory Usage

Appl e 11 GS programnms nust be responsible for allocating and di sposing of any
menory they use, over and above that which the operating systemitself gives
them |In general, no Il GS program should use any nenory except that which the
Menory Manager has explicitly granted to it. A program nmay request additional
menory for its ow use at any tinme with one or nore calls to the NewHandl e
routine. At programtermination, the application is responsible for
explicitly disposing of any nmenory that it explicitly acquired, and if it
fails to do so, it could |l eave the |1 GS nmenory managenent systemin a
corrupted state.

You nmay di spose of nenory on a handl e- by-handl e basis, or you may di spose of
it en masse by calling DisposeAll, but you should never use DisposeAll wth
the user ID that the MvStartUp routine provides. This user IDis the "master
user I D" for the application, and it tags the nenory space which the operating
systemreserves for the progranmis code and static data at load tinme. Calling
Di sposeAll with this user IDresults in i mediate deallocation of the nenory
in which the calling programresides; therefore, an application which

al | ocates dynam ¢ data space using only the user ID that MvBtartUp gives it
shoul d not use DisposeAll to deallocate that space, but rather use

Di sposeHandl e to deallocate it handl e by handl e.

Cleaning Up Wth Di sposeAl |

It is possible, however, for a programto use a different, unique user |D when
allocating its own RAM then pass that user I D to DisposeAll when it

term nates to deallocate all of its private menory at once w t hout endangering
itself or other parts of the I1GS system Wth this technique, the question
is how best to acquire a new user ID? One nethod to acquire a new user IDis
to request a conpletely new one of the appropriate type fromthe User ID
Manager in the Mscellaneous Tools. 1In this case, when the application

term nates, it rmust not only deallocate the nmenory it used, but also the
additional user ID which it requested fromthe User | D Manager.
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Actually, it is not necessary for a programto acquire a conpletely new user
IDto use DisposeAll without clobbering itself. Instead, the application may
modi fy the auxID field of the master user I D which MVStartUp assigns to create
a unique user ID for allocating its own nenory. The 16-bit user |D contains
the auxID field in bits $8 - $B. The value of this field, which nmay range
from$0 to $F, is always zero in the application's master user |ID, but you can
fill it with any non-zero value to create up to 15 new and di stinct user |Ds,
each of which you can pass to NewHandl e to allocate nmenory.and to Di sposeAll
to deal l ocate nenory without endangering the nenory tagged by the naster user
ID. The follow ng assenbly code fragnment illustrates this technique:

; assunes full native node

pushword #0 ; roomfor user ID
_MvBtart Up

pl a ; master user ID
sta MasterlD

ora #$0100 ;auxilDi= 1

; (COULD HAVE BEEN ANYTH NG FROM $1 to $F)
sta WID ; use this to allocate private nenory

etc.

; ready to exit program
pushword Myl D
_Di sposeAl | ; dunps only ny own RAM

; now do any remai ning processing related to term nation

You do not need to explicitly deallocate any user |ID that you derive by
changing the auxID field of a valid master user ID. Wen the system (usually
the one to deallocate the master) deall ocates the nmaster user ID, it also
deal | ocates its derivatives.

One Word of Caution

Several of the Menory Manager's "All" calls (e.g., DisposeAll) treat a zeroed
auxI D field as a wildcard which matches any value that the field may contain,
thus if you call DisposeAll with the application's nmaster user |ID (where the
auxID field is zero), the Menory Manager will not only deallocate all nenory
bel onging to the nmaster user ID, but also all handles and nenory segnments that
are associated with user IDs which are derived fromthat master. The
operating systems QU T nmechanismtypically executes such a call when cl eaning
up after a normal (i.e., non-restartable) application to keep the nenory
managenent system fromclogging. This action is purely a defensive neasure,
and wel | - behaved applications - particularly restartabl e ones - should dispose
of their own nmenmory and never rely upon the operating systemto clean up after
t hem

Furt her Reference
0 Appl e 11 GS Tool box Reference, Volune 1
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#18: Do-1t-Yourself SCC Interrupts

Revi sed by: M ke Askins, Matt Deat herage & Ji m Mensch Novenber 1988
Witten by: M ke Aski ns June 1987

This Technical Note describes howto get the I1GS to pass control to you for
SCC interrupt handling when you are not using the serial firmare.

The Apple I1GS serial firmvare is a robust environnent for al nbst every serial
progranmm ng application; however, there may be tines when you nust go around
the firmvare to handl e things yourself (despite popular belief, these tines
are the exception rather than the rule). |f you want to handle SCC interrupts
on the I1GS without using the serial firnmvare, there are two procedures you
may foll ow.

The first method calls your interrupt handling routine instead of the built-in
serial firmvare when an interrupt is generated. This routine is always the
second one called when an interrupt occurs (AppleTalk is first) and shoul d
give your routine plenty of tine to handle the interrupt. You nust confirm
that the serial port was the source of the interrupt. |If so, performyour
task, clear the carry bit and performan RTL. |If not, set the carry bit and
performan RTL. You enter your routine in full-native node with an eight-bit
accunul ator and registers, and you nust exit the sane way. Your routine nust
al so preserve the data bank register. Inplenenting this nethod is easy. To
do so, sinply use GetVector and SetVector in the M scellaneous Tools to save
the current vector (always a good idea so you can replace it when your
interrupt handler is renoved) and replace it with a vector to your routine.
The reference nunber for the SCC interrupt vector is $0009.

The second nethod calls your interrupt handler last. It sinply tells one of
the serial ports not to claima generated interrupt. Control then passes
through the entire interrupt handling chain to the user interrupt vector at
$3FE and $3FF. The procedure for inplementing this nethod foll ows:

1. Set your bank $00 handling address at the usual place in $3FE and
$3FF.
2. Set a systeminterrupt flag byte, SerFlag. The ROM version

determines the method of finding the address of SerFlag. In ROM
2.0 and later, you can get the address with a call to the

M scel | aneous Tool s Get Addr using a reference nunber of $000E

Al t hough you should not need to wite a special case for earlier
ROM versions, you can do so if you w sh; the address of SerFlag in
ROM 1.0 is $E10104. Refer to the Apple Il M scell aneous Technica
Note #7 for information on identifying Apple 11 GS ROM versi ons.
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Once you have the correct address of SerFlag, preserve the byte's current
val ue, then turn on the bits in the byte which reflect the port from
whi ch you will be handling interrupts. The bits for the different ports

are as foll ows:

Port 1: ORA #9©0111000
Port 2: ORA #%90000111

When you are finished handling interrupts fromthe chosen port (i.e.,
when you termnate), you should restore the byte to its original value.

Furt her Reference

0 Appl e 11 GS Tool box Reference Manual, Volune 1

0 Apple 11 GS Firmvare Reference Manual

0 Apple Il M scellaneous Technical Note #7, Apple Il Fanmily Identification
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#19: Mul tichannel Qutput with the Apple I GS Note Synthesi zer

Revi sed by: Ji m Mensch Novenber 1988
Witten by: John Worthington & Jim Merritt June 1987

This Technical Note di scusses nultichannel sound with the 11 GS Note
Synt hesi zer.

It is possible to play nultichannel sound using the |1 GS Note Synthesizer Too
Set. The Ensoniq Digital Oscillator Chip (DOC) supports 16 independent out put
channels. Since only the lowthree bits of the output channel nunber are
avai |l abl e through the |1 GS sound expansi on connector, mnultichannel circuitry
may only decode ei ght output channels (zero through seven). CQutput channe

ei ght maps onto channel zero, channel nine onto channel one, etc., and this
mappi ng conti nues through all 16 channels.

The setting of the high nibble of the DOCMbde byte in a waveform of the
waveli st portion of the instrunment definition determ nes the routing of output
froma Note Synthesizer instrument to a particular channel (the actual DOCMode
information is in the |l ow nibble of the DOCMbde byte). You may assign each
separate elenment in a wavelList to a different output channel to create

mul ti sanpl ed instrunments in which sone sanples play on the | eft speaker and
others on the right.

Appl e standards require stereo expansion cards to map all even output channel s
to the right and odd channels to the left. To be conpatible with cards that
decode nore than two of the chip's output channels, software should use
channel zero for right and channel one for left. This convention ensures that
output is always positioned properly in the stereo space with channel zero
informati on going to the right front and channel one infornmation going to the
left front.

Furt her Reference
0 Appl e 11 GS Tool box Reference, Volune 2
0 Appl e 11 GS Tool box Reference Update
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#20: Cat al og of APW Language Nunbers

Revi sed by: Matt Deat her age July 1989
Witten by: JimMerritt August 1987

This Technical Note lists all APWI anguage nunbers which Apple Il Devel oper
Techni cal Support has currently assigned, and it discusses a new schene for
future assignnents. This Note obsol etes any publications bearing this
information with earlier publication dates.

Changes since Novenber 1988: Added Resource Description | anguages.

Appl e Il Devel oper Technical Support assigns and catal ogues all official APW
| anguage nunbers, and effective May 1988, we have a new scheme for these
nunbers. First, we |list the APWI anguages which do not follow the new schene;
i nclusion of a | anguage on this list does not inply the | anguage product

exi sts or ever will exist under APW

Nunber Language Code Use

$0 PRODCS Text file (File Type $04)
$1 Text APWtext file

$2 ASM6502 6502 Assenbl er

$3 ASM65816 65816 Assenbl er

$4 BASI C Byt e Works BASIC

$5 BWPASCAL Byt e Works Pascal

$6 EXEC Command file

$7 SMALLC Byte Wrks small C

$8 BWC Byte Wrks C

$9 LI NKED APW | i nker command | anguage
$A CcC APW C

$B PASCAL APW Pascal

$C COVIVAND Byt e Works conmand- processor w ndow
$1E TMLPASCAL TM. Pascal

Under the new schene, we define the high byte of the APWI anguage nunber as a
vendor nunber and the | ow byte as a | anguage nunber. To formthe APWI anguage
nunmber, conbi ne the vendor nunber with the | anguage nunber. The following is
a list of currently defined vendors and | anguages; inclusion of a vendor on
this list does not inply the vendor is devel oping, or ever wll be devel oping,
any of the | anguage products listed for APW

Vendor Number Vendor Nane

$0 Appl e Conput er
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$1 The Byte Works
$2 TM. Syst ens

$3 Zedcor

$4 RavenWar e

Language Nunmber Language Nane

$2 6502 Assenbl er

$3 65816 Assenbl er

$4 BASI C

$A C

$B Pascal

$C Conmand- pr ocessor w ndow
$D Forth

$E Small C

$F Li sp

$10 Modul a- 2

$11 FORTRAN

$12 Logo

$13 Prol og

$14 coBOL

$15 Resource Description

If, as an Apple Partner or Associate, you need a new | anguage nunber for a
| anguage processor not currently covered on this list or a vendor nunber,
wite to:

Appl e Il Devel oper Technical Support
Appl e Conputer, Inc.

20525 Mariani Avenue, MS 75-3T
Cupertino, CA 95014

ATTN:  APW Language Nunber Admi ni stration

Not e: Language nunber assignnents are considered provisional until the
applicant subnmits proof of publication of a |anguage processor using the
assi gned nunber. Acceptable proof nust include a conplete specification
for the | anguage that the processor recognizes, as well as photocopies
of public notices that discuss the terns and details of publication
(e.g., newspaper and mmgazi ne ads, software reviews, brochures,
circulars, electronic mail solicitations, etc.). Unless a devel oper has
made prior arrangenents with Apple |l Devel oper Technical Support, we
rescind a provisional |anguage nunber assignnent after a period of one
cal endar year fromthe date of assignment if a devel oper does not submit
the required proof of publication

Furt her Reference

0 Apple 11 GS Programrer's Workshop Reference

### END OF FILE TN.11GS. 020

Apple ][ Computer Family Technical Documentation
Tech Notes -- Developer CD Volume 2 -- September 1989 -- 174 of 535




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: TN. I1GS. 021
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#21: DVA Conpatibility for Expansi on RAM

Revi sed by: denn A Baxter Novenber 1988
Witten by: JimMerritt August 1987

This Technical Note discusses the Apple 11 GS Extended Menory Sl ot
speci fication.

The Apple 11 GS Extended Menory Sl ot specification provides for DVA access to
no nore than four rows of RAM on a single board through the CROM and CROM
signals. Expansion board designs that involve nore than four rows of RAM are
not conpatible with DMA accesses. Each of the four rows can hold either 256K
or 1 MB of data. The design of the Fast Processor Interface (FPl) inposes
this limt. Each row can be organized in any of the foll owi ng configurations
to yield the respective board capacities assum ng there are no nore than four
rows:

Chi ps Configuration Board Capacity
1 MB

8 256K x 1 DRAM

8 1 MB x 1 DRAM 4 VB
2 256K x 4 DRAM 1M
2 1 MB x 4 DRAM 4 MB

The CROM and CROM signals properly decode the row addresses for both nornal
and DMA cycles. The Extended Menory Slot interface does not support the

| at chi ng of bank address information off the data bus during a DVA cycle, and
a card which attenpts to latch the bank address will likely get the last CPU
cycle's bank address. Getting the |ast address is not a problemif it
accidently happens to be the bank to which you wish to talk, but this is
rarely the case. The card gets the last CPU cycle's bank address because DVA
essentially shuts off the CPU, so it cannot emt the bank address. The FPI,
whi ch contains the DVA bank address register ($C037), does not emit the DVA
bank address either, thus preventing bus contention with the processor as it
is being renoved fromthat bus. The DVA bank address register inside the FPI
af fects the addressing and control information that the Extended Menory Sl ot
sees; it does not affect the data bus. Therefore, during DVA, the bank
address tinme is filled with what is essentially random bank address
information. Using this randominformation could result in danaging the
contents of the menory (destroying little things |ike the operating system.

Suppose a card were designed to latch the bank address directly fromthe data

bus with the rising edge of the PH2 clock signal. It could use the bank
address to derive the proper RAMrow address and never bother with CRONM and
CROM at all. Directly latching the bank address would pernit the card to

acconmodat e any desired RAM arrangenent in 64K increnents, including an odd
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nunber of rows. Although the technique is valid during CPU cycles, it does
not work during DVA cycles since the FPI never enits the DVA bank address onto
the data bus. During DVA cycles, any card that tries to latch the bank
address directly, instead |atches the bank address that was put on the data
bus during the last CPU cycle, which is probably the wong val ue.

Currently, there does not seemto be a solution for the DVA situation. There
the possibility of "limted DVA conpatibility." An exanple of a linited-
compatibility card woul d be one with six banks of menmory. 1t's |ower four
banks are DMA conpati bl e since they use the CROM and CROM |ines, but the
upper two banks do not work properly with DMA.  This limted approach shoul d
be safe, but it is not guaranteed since DVA cards are sonetinmes aware of the
total system nenory and nay expect, quite reasonably, to have access to all
of the menmory when in fact it does not. There are currently no "nenory
intelligent" DVA cards, but that could change at any point. The best we can
suggest at this time is for hardware devel opers to build only four-row cards
allowing up to 4 MB of menory, which is sufficient for nobst current

appl i cations.

Further Reference
0 Appl e 11 GS Hardwar e Reference

### END OF FILE TN.11GS. 021
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS
#22: Pr oper Unl oadi ng of Dynami c Segnents
Revi sed by: Lou Infeld, Mttt Deatherage,
Jim Mensch & Eric Sol dan Novenber 1988
Witten by: Quillerno Otiz Cct ober 1987

This Technical Note discusses strategies that prograns may use to deal with
dynani ¢ segnents.

An application which uses dynam c segnents mnust unload them by hand when it
needs the nenory they occupy since the system does not automatically rel ease
this nmenory. This requirenent poses sone interesting problens for any

devel oper using dynami c segnents to ensure that an application runs within a
gi ven nenory configuration, and this Technical Note presents the issues and
some possi bl e avenues for attacking the problens.

Whi ch Segnents to Unl oad?
Unl oadi ng One Segnent at a Tine

First, we have a gl obal programm ng problem what to do when the application
needs nore nenory and cannot get it? The nornal inpulse, unloading arbitrary
dynani ¢ segnents until we satisfy the nenory need, presents another question
how does the application recognize which segments are | oaded but have not
participated in the current chain of events? In other words, how can the
application be sure it does not have to return control to a segment it wants
to unl oad?

Since the system provi des no nmechanismto track the chain of active calls, you
need to programthe application to allow for such bookkeeping. Sone
alternatives are as foll ows:

1. El i m nate interdependenci es between dynam c segnents. Thus, a
subroutine in one segnent can be sure that code from anot her
di sposabl e, segnment has not called it. For instance, you can
often nake initialization code fully independent of code in other
segment s.

2. Wite dynam c segments in such a way that there is only one entry
point to each one and establish a list of counters in the nmain
static segnent; every tine the entry point gets control it
increments the counter, and it decreases the counter every tine it
passes back control. [If at any given nonment the application needs
more menory, it can check the list and unl oad those segnments with
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enpty (zero) counters.

It is possible to i magi ne nore conplicated scenarios, such as how to recover

if the segnents you need to |oad fragment menory in such a way that there is

not enough contiguous nmenory available to satisfy allocation needs. W |eave
these possibilities as exercises for the curious reader.

Unl oading All Segnents at Once

Anot her technique is to unload all dynamic segments in the main logic of the
program You can acconplish this with one Unl oad Segnent By Nunber ($0C) call
specifying zero for the | oad segnent nunber. Unloading all dynanic segnents
is not as inefficient as it sounds because the System Loader does not reload a
needed dynani c segnent fromthe corresponding load file if the system has not
yet purged it from nenory.

How Best to Unl oad the Segnents
ot ai ning the Address of a Dynani c Segnent

Once we know what we want to unl oad, we have the nore specific probl em of
deciding which call to use in unloading the segnent. One option is, very
appropriately, Unload Segnent ($0E). However, the APW Assenbl er nmay object to
references to dynanmi c segnents other than a JSL unless you tell it otherwi se.

The APW Assenbl er uses the DYNCHK directive to allow access to |abels or data
in dynam c segments wi thout generating errors. Wth DYNCHK ON, the APW
assenbl er gives an error nessage if you access any |label in a dynam c segnent
with any instruction other than JSL. Turning DYNCHK OFF all ows you to nake
any reference to dynam c segnment |abels without error, although this is

usual Iy not valid (see below). DYNCHK OFF allows code like the following to
assenbl e properly:

Pushl ong #DynSegAddr ; push the junp table address
_Unl oadSegnent ; and unl oad t he segnent!

It is then your responsibility to ensure that this code is not executed unless
that dynami c segnment is currently | oaded. Note that DYNCHK OFF al so causes
CODECHK OFF, thus APWdoes not tell you if you accidentally use JSR to address
a label in a different (static or dynanmic) segnment. Checking for this is your
responsibility. Also note that there is no equival ent of DYNCHK in the MPW
|1 GS cross-devel opnent system the default is the equival ent of DYNCHK OFF.

If you choose to | eave DYNCHK ON, you have to use other nethods to find the
address of a label in a dynam c segnent. Below is an exanple which shows a
way of getting the address of a dynamic segment which will link correctly with
DYNCHK ON. Suppose we have the following code in a static segnent:

LABEL JSL FOO

If FOOis in a dynam c segnent, then we can obtain the address of FOO at run
time using the foll ow ng code:

LDA LABEL+1
STA ADDRESS
LDA LABEL+3
STA ADDRESS+2
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The address obtained in this way is the address of the junp table entry for
FOO . You can use this address in the Unl oad Segnent call since the System
Loader recognizes the address as a junp table address. Note that since the
address is a junmp table entry, nothing other than passing control to this
address is valid. Doing any other kinds of operations (like |oading or
storing data) at that | abel causes problens. LDA DynSegAddr does not give you
the first byte at DynSegAddr, but rather the first byte of the junp table to
DynSegAddr. Also note that good progranmi ng practice dictates that all access
to dynami c segnents occur via JSL instructions.

If you decide which segnents to unload using the schenme described in
alternative two above, you again have several options. Mst of these options
depend upon your preferences for the DYNCHK directive. |If you choose to turn
DYNCHK OFF, you can actually code a table of segment addresses into your
program The System Loader patches the address at the tine of execution with
junp-tabl e addresses, and you can unl oad segnents that way. |If you |eave
DYNCHK ON, you nust obtain the address of each dynamic segnent at the tine of
execution yourself.

W presented an assenbly | anguage exanple of this earlier. The follow ng code
segnment denonstrates how a function in C can return the address of its
| ocation in RAM

char *Seg2Address()
{
char *address
asm
{
phk
phk
| da #Seg2Addr ess
sta address
pl a
and OxOOFF
sta address+2

return(address);

}

Note that the glue in APWC 1.0 for Unload Segnent is broken and actually
calls Unl oad Segrment By Nunber. This is fixed in APWC 1.0.1 and later and in
all versions of MPWIIGS C

Usi ng Unl oad Segnent By Nunber

As nmentioned earlier, you can also use Unload Segnent By Nunber ($0C) to
unl oad dynanmic segnents. This call takes user ID, load file nunber, and | oad
segnment nunber as paraneters, and it is reasonable to assune at this tinme that
the load file nunmber has a value of one for nost programs. The trick here is
getting to know, in advance, the | oad segnment nunber of any segnment the
application may want to dispose of at a specified monment during its execution

The idea of a table again cones to mnd since each dynam ¢ segnment could store
its own nunber there the first tine its gets control for all the other
segnents to see. In this case, it is also possible for the application to
initialize the table with the segnent nunbers. An application can determ ne
its own | oad segnment nunbers when you conpile it since you can specify into
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whi ch | oad segnent you wish to place any object segnent. However, you nust
exercise care when linking to preserve this order

Unl oadi ng Segnents Before Running Qut of Menory

If all the dynam c segnents are independent nodules, it is possible to

i npl ement a second approach: instead of waiting until the application runs
out of menory to begin unloadi ng segnents, unload each segnent inmredi ately
after it returns control to the code that called it. Wth this approach, you
cut the application's overhead and know that at any given noment, you have the
maxi mum amount of menory avail able. The System Loader introduces sonme extra

overhead of its own of course, but if the segnent is still in menory, it
shoul d not be too nmuch. The followi ng code exanple illustrates this
t echni que:
JSL DynSegAddr ; call the dynam c segnent
; (it does its work before returning)
Pushl ong #DynSegAddr ; push the junp tabl e address
_Unl oadSegnent ; and unl oad t he segnent!

Furt her Reference

0 Appl e 11 GS Programmer's Workshop Assenbl er Reference
o] ProDCS 16 Techni cal Reference

o] GS/ S Reference, Vol ume 2

### END OF FILE TN.11GS. 022

Apple ][ Computer Family Technical Documentation
Tech Notes -- Developer CD Volume 2 -- September 1989 -- 180 of 535




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: TN. I1GS. 023
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#23: Tool box Use of DOC RAM

Revi sed by: Mat t hew Denman & Matt Deat her age Novenber 1988
Witten by: JimMerritt Cct ober 1987

This Techni cal Note explains why you nust be careful about which val ues you
store in the first page of the Ensoniq Digital Gscillator Chip (DOC) RAM when
using Note Synthesizer and M DI Tool Sets on the Apple I1GS.

The Apple 11 GS Note Synthesizer uses an oscillator as a free-running tinmer to
cl ock the update of waveform envel opes when the DOC sounds notes. To act as a
timer, the oscillator "plays" the contents of bytes $00 - $FF in DOC RAM at
zero volune. Once it scans through the entire "waveformbuffer," the
oscillator generates an interrupt, which the appropriate Note Synthesizer
routines service.

When using the Note Synthesizer or the Note Sequencer w thout the M DI Tool
Set, there is no need to avoid using DOC RAM | ocati ons $00 - $FF for general
wavef orm storage. More than one oscillator can play fromthe sane waveform
buffer at the same tinme, so the function of the tinmer oscillator does not

af fect normal use of the DOC for sound generation purposes in any way.

However, you should not fill the first page of DOC RAM wi th waveforns that are
delinmted by zero bytes (as is sonetines appropriate in special situations,

di scussi on of which is beyond the scope of this Note). The presence of zero
bytes in the first page of DOC RAM can cause serious system perfornmance
degradation and can even cause the systemto hang. |In particular, it is

al ways i nappropriate to store arbitrary, non-waveformdata in the first page
of DOC RAM since such data often includes zero bytes (which would be corrupted
were you to renove or nodify then).

The Apple I1GS M DI Tool Set also uses bytes $00 - $FF of DOC RAM for tim ng
purposes, but it uses a different oscillator than the Note Synthesizer. |If
you want M DI time stanping, you may not use the first page (bytes $00 - $FF)
of DOC RAM for your own purposes since the MDI Tool Set uses the contents of
those bytes for tinme-stanpi ng purposes.

You nay use the M DI, Note Synthesizer, and Note Sequencer Tool Sets together,
but you nust not use bytes $00 - $FF of DOC RAM for any purpose if using M D

time stanping, nor store zero bytes in this area when using the Note

Synt hesi zer. You might consider it appropriate to avoid using the first page
of DOC RAM if possible, to facilitate adding M DI support to your application
at a later date.

### END OF FILE TN.11GS. 023
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#24: Appl e 11 GS Tool box Reference Updates

Revi sed by: Matt Deat her age Novenber 1988
Witten by: Rilla Reynol ds Cct ober 1987

This Technical Note fornmerly docunented changes to the Apple 11 GS Tool box

Ref erence manual s. Pl ease contact Apple |l Devel oper Technical Support at the
address listed in Apple Il Technical Note #0 if you have additi ona

corrections or suggestions for any of the Apple I1GS Tool box docunentation

The information fornerly contained in this Note is now docunented in the Apple
|1 GS Tool box Reference Update beta draft (Product Nunber K2B005) issued in
Sept enber 1988 and available fromthe Apple Programmer's and Devel oper's
Associ ation (APDA). This manual draft contains changes to the Tool box since
the original manuals were conpiled, facts about the Tool box which were not
originally covered in the manuals, and corrections to the manuals. This draft
i ncludes the previously undocunented Audi o Conpression and Expansi on, Note
Synt hesi zer, Note Sequencer, and M di Tools Tool Sets.

Furt her Reference:
0 Appl e 11 GS Tool box Reference, Volumes 1 & 2
0 Appl e 11 GS Tool box Reference Update

### END OF FILE TN.11GS. 024
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#25: Apple 11 GS Firmvare Reference Updates

Revi sed by: Ji m Lut her May 1989
Witten by: Rilla Reynol ds Cct ober 1987

This Technical Note includes updates to the May 1987 edition of the Apple 11 GS
Firmvar e Reference, published by Addi son-Wsley (Part Nunber 030-3121-A). The
new Monitor comuands require an Apple |1 GS revised ROM (Part Nunmber 342-0077-
B), which is available without charge froman authorized Apple dealer. Please
contact Apple Il Devel oper Technical Support at the address listed in Apple Il
Technical Note #0 if you have additional corrections or suggestions for this
manual .

Changes since Novenber 1988: Added corrections to Chapter 5, pages 94, 105,

& 106, on the serial-port firmvare and changed the diagramin Chapter 7, page
140, on the SmartPort firmare.

Content s
Page vii, Chapter 7 SmartPort Firmnare: Change "Generic Smart Port
calls 121" to "Standard and Extended SmartPort calls 121."
Chapter 3: System Monitor Firnmware
Page 24, Table 3-1 (continued), Monitor comrands grouped by

type: Add a m scell aneous-type and a debuggi ng-type Monitor conmand to
the table, as follows:

Conmand type Conmand f or nat
QJI t Monitor Q
Install Visit Monitor and MenoryPeeker desk accessories #

Ehfer m ni - assenbl er !
Set flags (e, m x) for full-native node Control -N

Page 43, Back to BASIC. The | ast paragraph should read: "If you are
using DCS 3.3 or ProDOS(R), use the Monitor Q (Quit) comrand to return to
the | anguage you were using with your program and variables intact."”

Page 48, Table 3-6, Commands for program execution and
debugging: Add a Mnitor command to the table:

Conmand type Conmand f or mat
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Enter mini-assenbler !
Set flags (e, m x) for full-native node Control -N

Page 66, after final paragraph: Add a new Monitor instruction heading
and description:

Native Mbde Set Control-N (Native Mde)

Control-N sets the m x, e flags to O for full-native node. All
ot her registers are unchanged.

Page 67, after final paragraph: Add a new Monitor instruction heading
and description:

Turn on ROM Desk Accessories, #

Enabl es the currently avail abl e ROM desk accessories, Visit Mnitor
and Menory Peeker. These desk accessories remain active in the desk
accessory nenu until power is shut off. Control-Open Appl e- Reset has
no affect on these items. To exit the Visit Mnitor desk accessory,
press Control-Y then press Return. To exit the Menory Peeker desk
accessory, press Q

Chapter 5: Serial-Port Firmware

Page 82, Compatibility: The second half of the third sentence in the
first paragraph should read: "...the Apple I1GS hardware is different from
that used on the SSC. "

Page 91, Input buffering, BE and BD: This headi ng should be
"I nput/Qut put buffering, BE and BD."

Page 94, Table 5-6: The Extended Interface footnote which states, "If the
function call returns with the carry bit set..." is incorrect. For Apple
I1GS ROM 01, the Extended Serial Interface does not return the error
condition in the carry bit. Progranms using the Extended Serial Interface
shoul d check for a non-zero result value in the result code rather than the
carry bit to determine if an error has occurred. For additional error
handl i ng i nformati on using the Extended Interface, see Apple I1GS Technica
Not e #50, Extended Serial Interface Error Handli ng.

Page 95, Error handling: The second sentence should read: "If the
character has a framing or parity error (assuming that the parity option is
not set to None), the character is deleted fromthe input stream and the
appropriate node bit is set.”

Page 96, Note: The Note should read: "The InQStatus el apsed-tine
counter functions correctly only if a heartbeat interrupt task has been
started. A heartbeat interrupt task is a set of functions called by
interrupt code that run automatically at one-thirtieth of a second

i nterval s.

Page 96, Interrupt notification: The fourth sentence in the first
par agraph should be: "The systeminterrupt handler will transfer contro
to the user's interrupt vector at $03FE in bank $00."
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Page 100, SetMddeBits: The first sentence in the paragraph follow ng
the CVDLI ST should read: "Use this call to alter any of the node bits
whose function is described bel ow "

Page 105, CGetlintlnfo: The comrand |ist shoul d read:

CMVDLI ST DFB $03 ; Paramet er count
DFB $0C ; Command code
DW $00 ;result code (output)
DW $00 ;interrupt setting (output)
DL Conpl eti on address ; (out put)

The follow ng should be added after the command list, "Note: The
Par amet er count of $03 is correct even though there are four paraneters.”

Page 106, Setlntlnfo: The comrand |ist shoul d read:

CMVDLI ST DFB $03 ; Par amet er count
DFB $0D ; Command code
DW $00 ;result code (output)
DW Interrupt setting ; (i nput)
DL Conpl eti on address ; (i nput)

The follow ng should be added after the command list, "Note: The
Paraneter count of $03 is correct even though there are four paraneters."
Chapter 7: SmartPort Firnware

Page 120, Issuing a call to SmartPort: The standard and extended
Smart Port call exanpl es shoul d be:

This is an exanple of a standard SmartPort call:

SP_CALL JSR DI SPATCH ;Call SmartPort conmand di spat cher
DC i1 CVDNUM ; This specifies the command type
DC i2'CvDLI ST ;Word ptr to paramlist in bank $00
BCS ERROR ;Carry is set on an error

This is an exanpl e of an extended SmartPort call:

SP_EXT _CALL JSR DI SPATCH ;Call Smart Port command di spat cher
DC i 1' CVDNUM+$40' ; This specifies the ext cmd type
DC i4'CvDLl ST ;Pointer to the paraneter |ist
BCS ERROR ;Carry is set on an error

Page 121, Ceneric SmartPort calls: Change occurrences of "Ceneric
Smart Port Calls" to "Standard and Extended Smart Port calls in the header
and the first sentence.

Page 122, Statcode = $00: Change the function of bit 0 to: "1 =
Device currently open (character devices only) or disk switched (bl ock
device only)."

Page 124: SmartPort device types should be sane as those docunented in
Apple Il SmartPort Technical Note #4, SmartPort Device Types.

Page 125, SmartPort driver status: This section should read: "A
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status call

with a unit nunber of $00 and a status code of $00 is a request
to return the status of the SmartPort driver.
nunber of devices as wel |

This function returns the

as the current interrupt status. Devices should

return $00 in the reserved bytes and exit with a transfer count of $0008.

The format of the status |ist

returned is as foll ows:

STATLI ST Byte 0 Nunber of devices
Byte 1 Reserved
Byte 2 $00 Vendor Unknown
$01 Appl e
$02. .. $FF Vendor Uni que
Byte 3 Reserved
Byte 4 Reserved
Byte 5 Reserved
Byte 6 Reserved
Byte 7 Reserved

The nunber of devices field is a 1-byte field indicating the total
of devices connected to the slot or port.

nunber

This nunber will always be in

the range 0 to 127.

Vendor s nust

Techni cal

Page 125, Possible errors:

request a Vendor
Support before using a specific value in byte two.

I D Assignment from Apple || Devel oper

Add the foll ow ng:

$1F No interrupt. Interrupts not supported.
$2B No wite. Disk wite-protected.
$2F Ofline. Disk off-line or no disk in drive.

Page 126, ReadBl ock:

whi ch reads,
transferred."

"On

Page 131, Open:

CVDNUM

Page 132, Read:

r eads,

"On return,

transferred.”

Page 140, Figure 7-8, Disk-sector format:

St andard cal |

Add a sentence at the end of the first paragraph
return, the X and Y registers indicate the nunber of bytes
The followi ng changes apply for the CVDNUM

Ext ended cal |

$06 $46

Add a sentence at the end of the first paragraph which
the X and Y registers indicate the nunber of bytes

Change to the foll ow ng:

| 13 | F| DI Al 9| T| S| S| F| Al D| Al F| 1 | F| DI Al Al S| 699 | 4] DI Al F|
| 5-Ni bbl e| F| 5| Al 6] r]e|i|o]d]E Al F|5-Ni bble|F|5|Al D e|] GCR | | El Al F|
|SelfSync| | | | |alcldlr|r] | | |SelfSync|] | | | |c|Nibbles |C | | |
|Fields | | | | |clt]lelms| | | |Fields | | | | |[t|Fields |h| | | |
I [ [ | | Iklol [alLl | | | [ [ [ | |o] lel | | |
I I L O R I A [T Ir] el | | |
I A I O L © I I I [ O B [ K[| | |
I A Y I I I T O O [s| | | |
I I I T I IO [ ] [ul | | |
I Y Y Y O I T T I [ | ] |
A SelfSync Field is four 20 mcrosecond selfsync nibbles witten as

a sequence of five 16 m crosecond ni bbl es.
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Page 140, ResetHook: The Control code and Control |ist should be:

Control Code Control |ist

$06 Count | ow byte $04
Count high byte $00
Hook reference nunber $xx, $00, $00, $00

Page 143, Uni DiskStat: The Status code and Status list should be:

St at us Code Status |i st

$05 Byt e $04
Soft error $00
Retries $xx
A register after execute $xx
Y register after execute $xx
P register after execute $xx
Byt e $xx

Page 152, Passing paraneters to a ROM disk: Add a sentence to the
end of the second paragraph which reads: "These locations will not be
preserved between SmartPort calls."”

Page 156, Table 7-6, SmartPort error codes: Add the follow ng error

code:
Acc val ue Error type Descri ption
$69 | OTERM I/Otermnated due to new |line

Page 166, Table 7-8, Standard command packet contents":

Byte 3 descriptions should read "Byte 2 of paramlist."”
Byte 4 descriptions should read "Byte 3 of paramlist."”
Byte 5 descriptions should read "Byte 4 of paramlist."
Byte 6 descriptions should read "Byte 5 of paramlist.”
Byte 7 descriptions should read "Byte 6 of paramlist.”
Byte 8 descriptions should read "Byte 7 of paramlist.”
Byte 9 descriptions should read "Byte 8 of paramlist.”

Chapter 9: Apple DeskTop Bus M crocontroller

Page 191, Sync, $07: The first sentence should read: "This command
perfornms the three precedi ng conmands in sequence."”

Page 194, Receive Bytes, $48: The fourth sentence should read: "The
second byte value is a conbination of the device address in the high nibble
and the ADB conmmand in the |ow nibble (see the Apple I1GS Hardware

Ref erence) . "

Chapter 10: Mouse Firnware
Page 201: Mouse button positions should be changed as foll ows:
0 X data byte

If bit 7 =0, then nouse button 1 is down.
If bit 7 =1, then nouse button 1 is up
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0 Y data byte
If bit 7
If bit 7

0, then nouse button 0 is down.
1, then nouse button 0 is up.

Page 205, Figure 10-1, Position and status information:
Bit 7 description should be: "Currently, button O is up/down (0/1)."
Bit 6 description should be: "Previously, button 0 was up/down (0/1)."

Appendi x B:  Firnmnare | D Bytes

Page 223, Table B-2, Register bit information: Change the table to

show that Bits 7-0 of the Y register hold the ROM version nunber, and the X
register is reserved. In addition, the table description should read:

"The Y register contains the machine ID and the ROM version nunber. The X
register is reserved."

Page 249, COUT1: |In the third sentence, change the value of |line feed
from$8C to $8A

Page 277, RDALTZP: Change the coment to read: "Bit 7 =1 if alt zp
enabl ed. "

Furt her Reference:

o] Apple 11 GS Firmnvar e Ref erence

### END OF FILE TN.11GS. 025

Apple ][ Computer Family Technical Documentation
Tech Notes -- Developer CD Volume 2 -- September 1989 -- 188 of 535




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: TN. I1GS. 026
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#26: ROM Revi si on Sunmmary

Revi sed by: Matt Deat her age Sept enber 1989
Witten by: Rilla Reynol ds Cct ober 1987

This Technical Note summarizes revisions to the Apple |1 GS ROM
Changes since Novenber 1988: Revised to cover ROM 3.

Appl e currently supports two configurations of the Apple I1GS ROM ROM 1 and
ROM 3. I n August 1989, Apple II1GS conputers began shipping with a 256K ROM
referred to as version 3 or ROM 3 (ROM 2 was ski pped since there was al ready
enough confusion about the first version, ROM 0, and the second version, ROM
1). System Software continues to support ROM 1, but it no |onger supports ROM
0. Authorized Apple deal ers can upgrade ol der systens (i.e., machines with
serial nunbers |ower than E704...) to ROM 1 upon request.

ROM 1 requires System Software 2.0 or later, while ROM 3 requires System
Software 5.0 or later. Although applications nmay work using ol der system
software rel eases, they may not function properly due to the coordination of
system sof tware and ROM revi si ons.

Changes from ROM 0 to ROM 1
ADB

0 Absolute ADB devices are now supported correctly.

o ADB fatal systemerror code is now $0911 i nstead of $0400.

0 ADBReset routine now del ays about 160 m croseconds before reading
the buttons.

0o ADBStatus TRUE i s now $FFFF instead of $0001.

o Al ADB error codes now include the tool nunber.

0o SRQnmv no |onger crashes when you make the call with a command
pendi ng.

Appl eDi sk 3.5

0 Applebisk 3.5 Macintosh bl ock reads and wites now work as
docunent ed.

0 Extended status call nowreturns bit 0 =1 if AppleDisk 3.5 nedia
has been switched since the | ast READ, WRI TE, or FORMAT.

0 New AppleDisk 3.5 status calls have been inplenented to get
internal variable and work buffer starting addresses.

Appl eTal k
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0 Link Access Protocol (LAP) inter-packet gap now handl es added SCC
del ay.

o Nanme Binding Protocol (NBP) now considers uppercase and | owercase
characters identical.

0 A nonexistent protocol no |onger hangs the dispatcher.

Desk Manager
0 SaveScreen and RestoreScreen now wor K.
Event Manager

0 Now auto-key events are not posted in the queue unless the queue
is enpty.

o EMstartUp and EMShut Down code has been optinized.

o Event Manager now returns an error instead of crashing when there
is an attenpt to post an invalid event.

I nt eger Math

New Changes:
0 Optimzed the nultiply routine.
RAM pat ches noved to ROM
0 Changes to FixMil, FixRatio, and SDivide.
o SDivide recovers froma divide by zero operation.
0 Newcalls: FracMil, FixDiv, FracD v, FixRound, FracSqrt, FracCos,
FracSin, Fi xATan2, H Wrd, LoWwrd, Long2Fi x, Fix2Long, Fi x2Frac,
Frac2Fi x, Fix2X, Frac2X, X2Fix, X2Frac.

Menory Manager

0 Optimzed Purge and Conpact for banks 0 and 1 and noved from RAM
to ROM

0 RAM patches and enhancenents noved to ROM

0 RAMIi sk now returns bytes transferred count on DI B call.

0 SetHandl eSi ze nakes a handl e tenporarily unpurgeable while
changi ng handl e si ze.

M scel | aneous Tool s

RAM pat ches and enhancenents noved to ROM
0 AbsCd anp fixes.
0 Battery RAMroutines work if data bank is set to a bank other than
bank data is in.
o Firnmwvare entry calls now return processor status in high byte
i nstead of | ow byte.
Get Addr with ref nunber $000E returns SerFl ag address for SCC
interrupts (useful if not using serial firmare).
I D manager can reuse di scarded | Ds.
Keyboard interrupts now enable VBL interrupts.
Munger now works with 1-char strings and returns with A=0.
New SysBeep call .
PackByt es and UnpackBytes return with A=0.
ReadBPar am and ReadBRAM error codes corrected.
WiteBParam and WiteBRAM do not return error codes (this is a
docunent ati on change).
WiteTi reHex Bad Paraneter error code is now $31.

OO0OO0OO0OO0OO0OO0 o

o
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Moni t or

0 80-colum screens maintained if break occurs and Pascal protocol
in effect.

0 Appl eSoft tabbing in 80-colum node now works correctly.

0 Control Panel's Maxi mum RAM Di sk Size increased to 8128K instead
of 4096K.

o Firnmware version nunber returned is $1 instead of $0.

0 Interrupts now disabl ed during paddle read routines.

0 Interrupts re-enabled after fatal systemerror (for debug DAs).

0 Mbuse clanps with positive m ni nrum and negative nmaxi num wor ks
(e.g., $6000 nmin, $8000 max).

0 New nonitor conmand, pound sign (#), installs nonitor entry and

menory peeker classic desk accessories (unless already installed),
accessible via the Control Panel. Reinstalled automatically on
reset; disabled by power off only.

0 New nonitor command, Control-N, clears m e, and x bits for native
nmode. (Control-R still switches to 8-bit, enulation node.)

0 RESET entry point at $00FA62 sets state register to $0C and shadow
register to $08.

o Shadowi ng of the Super Hi -Res area in Bank 1 is no | onger enabled
aut omati cal l y.

o VWAIT routine now always exits with C=1.

Qui ckDraw 1|

RAM pat ches and enhancenents noved to ROM
0 640-node pen masks now wor k when portRect origin not a rmultiple of 8.
0 Arcs, ovals, and round rects can be drawn across bank boundari es.
0 Changes to round draw ng routines: PPToPort, GetFontlLore,
Get ROVFont, and | nfl at eText Buf fer.

o Current bank bytes 100...106 no | onger nodified by scaling and
mappi ng cal |l s.

o FontFlags 1 and 2 added for pen wi dth and col or control.

0 FranePoly returns with A=0.

0 GCetPort returns all four bytes of G afPort.

0 HideCursor and ShowCursor work correctly with obscured cursor.

o MapRgn now works on rectangul ar regions.

0 Pixel painting routines support QuickDraw Auxiliary Tool Set
stretching and shri nki ng.
PPToPort now clips correctly to the current portRect.
@St art Up and QDShut Down save and restore the scan |line interrupt
vector.

0 RectlnRgn bug fixed.

0 ScrollRect works when the dipRgn and VisRgn are not rectangul ar.

0 Set SysFont works.

0 StdPixels nowreturns with A=0 if the pen is not visible.

0 Text underline bug fixed.

0 Text Bounds worKks.

New Qui ckDr aw changes:

0 Busy flag now maintained correctly by C osePort, O fsetRgn,
InsetRgn, KillPoly, FillRect, FranmeOval, PaintCOval, EraseOval,
InvertOval, FillCOval, FraneArc, PaintArc, EraseArc, InvertArc,
Fill Arc, FrameRRect, PaintRRect, EraseRRect, |nvertRRect, and
Fill RRect.

o Cursor appears in correct Super Hi -Res npde as determ ned by the
|l ow byte's bit 7 (320/640) of the Master SCB.
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SANE
o Elens now can be called fromany part of menory.
0 HALT exception junping through the incorrect vector fixed.
o |Integer overflow during conversion reported.
0 STATUS call noved to ROM

Schedul er

o Schedul er now accepts a flush function call
0 Task-handling RAM patch (on SystemDisk 1.0 and | ater) noved to
ROM

Serial 1/0

o0 First character after an XON is no | onger trashed when buffering
i s not enabl ed.

o If serial node bit 17 = 1, parity and fram ng error suppression
are defeated

o Parity, baud, and data format conmands work with buffering.

0 STATUS call will not report that a character is ready if the
character arrives with a parity or fram ng error

0 STATUS call works correctly with XON XOFF protocol

Smart Port

o PR#5, following a PR#S5 with I/Oerror (i.e., no disk in drive),
now boots as expect ed.

0 SnmartPort manipulates only Slot 6 notor on detect so the | WM can
run in fast node.

Sound
o Fixed bug in FFStopSound call
o0 Fixed |lowlevel RAMread/wite bug.
0 Interrupts are disabled when the internal bell is active.
0 Interrupts no longer need to be disabl ed when accessi ng sound RAM
o New sound diagnostics with the follow ng error codes: $0C001 =

failed RAM data test, $0C002 = RAM address test, $0C003 = register
data test, and $0C004 = control register test.
0 Sound Manager RAM pat ches and enhancenents noved to ROM
Text Tool s
RAM pat ches noved to ROM
0 RAM patches nmoved to ROM for Witing and ErrorWiting routines.
0 Textlnit Illegal device error nowis in 16-bit node instead of 8.
Tool Locator
0 Optimzed tool dispatcher.
o ROMtools present on a nmenory expansion card are installed.

Changes fromROM 1 to ROM 3

ROM 3 is 256K (double the size of ROM 1) and contains several tools which do
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not exist in ROM1. The patch file TS3 fixes known bugs in ROM 3 which were
di scovered after it was frozen. ROM 3 tools are basically System Software 5.0
tools, and the System Software 5.0 docunentation covers these tools in detail.
This Note only docunents non-tool changes.

Appl eDi sk 3.5 and Snart Port

0 Use newroutines for all block reads to fast RAMto eliminate
doubl e buffering.

0 The extended DIB status call returns the device subtype byte $CIL.

o0 Fixed anomalies described in SmartPort Technical Note #6, Apple
I1GS SmartPort Errata.

0 Fixed a ROM 1 bug that caused Wite Protected to be returned with
hi gher priority than Device Ofline for the ProDOS STATUS cal |

Appl eTal k
o0 AppleTalk noved to slots 1 and 2 fromslot 7
Control Panel CDA

o The original Options menu is now the Keyboard nmenu and does not
contai n nouse paraneters.

0 A new Muse nmenu is present. The new keyboard microcontroller
all ows finer control of nouse tracking, so a selection procedure
better than yes or no is present. Paranmeters are also avail able
to set the keyboard nouse feature, which allows the nuneric keypad
to emul ate a nouse.

0 Added an option to resize the RAM disk on the next reset in the
RAM Di sk nenu. This option resets to No after one reboot and
resizing so the RAM disk is not accidently reformatted on every
boot thereafter.

o If slot 7 is set to AppleTalk, the Control Panel displays a
warning if neither slot 1 nor slot 2 is simlarly set.

o The Printer Port and Mbdem Port nenus now di splay only those
paraneters that nmay be changed if AppleTalk is the selection for
t hose ports.

0 The RAM di sk no I onger has m ni num and maxi num settings, but
rat her one RAM di sk size setting.

Moni t or

o Enhanced nenory searching conmands to automatically cross bank
boundari es.

0 Added Step and Trace debuggi ng functi ons.

o0 Now provide vectors for the same functionality as the G5/ OS System
Service calls MEMORY_MOVER, DYN SLOT_ARBI TER and SET_SYS SPEED in
bank $EL.

0 Now resize the RAM di sk when the systemis rebooted with the
Control - Open Appl e-Shift-Reset key conbi nation

0 Handl e text page 2 shadowi ng and power-up bits in the new CYA
chi p.

o0 Flash the border if the sound volune is set to zero and a beep is
necessary.

o In ROM1 and earlier, the Mscell aneous Tool s nouse firnmnare
called the 8-bit nmouse routines in the $C400 space to do the work.
In ROM 3, the 8-bit routines call the 16-bit routines to read the
hardware. This change effectively means those prograns which use
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16-bit nmouse calls (including desktop applications through the
Event Manager) may use the nmouse when slot 4 is set to Your Card.

0o Slots 1 and 2 may now be set to Printer, Mddem AppleTalk, or Your
Card. Wth System Software 5.0, slot 7 does not need to be set to
Appl eTal k to use an Appl eTal k network, although one can do it for
conpatibility. There is no transparent printing firmvare in slot 7.

o0 The Alternate Display Mode CDA no |onger sets the systemto fast
speed when nornal speed is selected in the Control Panel.

0 Added a new command, {val}=V, to set the video screen display I/0O
swi tches when resum ng a program

o Control-T command now works as a toggl e--executing it once changes
to text node, but now executing it again switches back to the
previ ous video node You nmay change this saved video node with
t he =V conmmand.

o Battery RAM val ue $59 now controls the presence of the Visit
Moni tor and Menmory Peeker CDAs. |If this byte has the high bit set
at boot time, the CDAs are automatically installed.

0 The Monitor and Menory Peeker both allow the use of Control-Xto
termnate a long display (i.e., a handle list or nmenory dunp).

Serial 1/0

0 XON and XOFF are no longer sent with the high bit set when
buffering is enabl ed.

o Termnal node cursor is nmore consistent with the rest of the
system

0 Extended Interface calls nowreturn errors in the carry and the
accunul at or.

Tool box
The followi ng tools are now in ROM

o W ndow Manager

0 Menu Manager

o Control WManager

o Line Edit

o Dial og Manager

o Scrap Manager

o Font Manager

o List Manager

Furt her Reference

O O0OO0Oo

HH#

Apple 11 GS Firmnvar e Ref erence

Appl e 11 GS Tool box Reference

Appl e 11 GS Technical Note #52, Loadi ng and Special Menory
Smart Port Technical Note #6, Apple |IIGS SnmartPort Errata

END OF FILE TN. I 1 GS. 026
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#27: Graphics Inmage File Formats

Revi sed by: Matt Deat her age Novenber 1988
Witten by: Steve d ass, Eagle Berns, Art Cabral

Pete McDonald & Rilla Reynolds Cct ober 1987

This Technical Note formerly described the file formats for Apple 11GS
graphics image files. File formats are now docunented in Apple Il File Type
Not es under corresponding file types and auxiliary types:

File Type $CO

Auxiliary Type $0000 "Pai nt Wrks" Packed For mat
Auxiliary Type $0001 PackByt es Packed For mat
Auxi liary Type $0002 "Appl e Preferred" Packed Fornmat

File Type $C1
Auxiliary Type $0000 32K unpacked picture inage
Auxiliary Type $0001 Unpacked QuickDraw Il picture

Furt her Reference
0 Apple Il File Type Notes

### END OF FILE TN.11GS. 027
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#28: Interface Card Design Cuidelines

Revi sed by: Matt Deat her age Novenber 1988
Witten by: Caneron Birse Cct ober 1987

This Technical Note describes suggested dinensions for interface cards for the
Apple 11 GS and Apple Ile upgraded sytens.

The 7" dimension is specified for slots
1- 3 because of the optional fan which
mounts on the power supply.

I
| 3.05
SLOTS 1 - 3 |
I I
I 1
|=------ 2.950"----- |-1-.375
[ 1 0 e |
[----- - e 7 <3 |
I -
I _ = | | I
I -~ | | I
- | | I
I I | | I
| | 2. 75" |
I I | | I
2.20"| | 3.05"
| SLOTS 4 - 7 I
I I | | I
| 1
I _
|------- 2.950"----- | -], 375"
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[ <o 10, 00" - - - - - === = mm el |
| --ne- 2. 25" <o | e 775 e |
| _
| - | |
| _ - ||
- ||
| | |
B | 2. 75"
. | |
2. 20" | ||
| SLOTS 4 - 7 ||
| I Il
35" | . 750-] I | - 630" -|
| | | | | | __
| 30T | |7 |
| oo 6. 385" << -oonnn IR — 3.215" - o--- |
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Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#29: Monochr one Hi gh- Resol uti on Mode

Revi sed by: RiIla Reynol ds Novenber 1988
Witten by: Rilla Reynol ds Cct ober 1987

This Technical Note discusses a 280 x 192 nonochrone hi gh-resol uti on node
avail abl e on the Apple 11 GS and useful for clarifying sone graphics.

You can select a 280 x 192 nonochrone hi gh-resol ution node on the Apple 11 GS
with the foll owi ng steps:

1. Sel ect Monochrone and 40-columm fromthe Control Panel (which sets
the 40-colum soft switch and bit 5 in $C029).

2. Sel ect Hi -Res graphics node (which sets GR and HI RES soft
swi tches).

3. Read fromto wite to $CO5E (AN3).

To deselect the node, read fromor wite to $CO5F.

A nmonochrone doubl e high-resol ution node al so exists on the I1GS, and you
foll ow the same procedure outlined above to access it.

You can use the nonochrone node to display sharper graphics-node text and fine
lines for applications which do not require color. Note that Applesoft BASIC
al so supports the nonochrone video node.

The soft switches you nust access in software to enabl e the nmonochronme hi gh-
resol ution node are as follows:

R $C050
H RES $C057
40CCOL $C00C (for nonochrone double hi-res, use 80COL at $CO0D)

AN3 OFF $CO5E

In addition, you nust set bit 5 of the register at $C029, and you nust use a
read-nodi fy-wite sequence since $C029 is a nmulti-function register.

You can mani pulate all of the soft switches listed above fromthe I1GS
Moni tor, except 40COL.

### END OF FILE TN.11GS. 029
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#30: Appl e 11 GS Hardwar e Reference Updates

Revi sed by: RiIla Reynol ds Novenber 1988
Witten by: Rilla Reynol ds Cct ober 1987

This Technical Note includes updates to the July 1987 edition of the Apple

I'1 GS Hardwar e Reference, published by Addi son-Wsley (Part Nunber 030-3120-A).
Pl ease contact Apple Il Devel oper Technical Support at the address listed in
Apple Il Technical Note #0 if you have additional corrections or suggestions
for this manual

Chapter 3: Menory
Page 36, Table 3-2, Bits in the State Register: bit 2, value 1
description should read, "LCBNK2: If this bit is 1, |anguage-card RAM
bank 2 is selected."

Chapter 6: The Appl e Desktop Bus

Page 130, Table 6-9, Conmmand byte syntax: The first rowin the
tabl e shoul d read:

X X X X 0 0 0 0 Send Reset
and not

A(3) A(2) A(l) A0) 0O O 0 0 Devi ce Reset

Page 131, Device Reset: Replace "Device Reset" with "Send Reset." The
par agraph shoul d be: "Wen a device receives a Send Reset command, it wll
clear all pending operations and data, and will initialize to the power-on

state. The Send Reset conmand is not device-specific; it is sent to al
devi ces sinul taneously."

Pages 138-139, Collision detection: The fourth sentence in the |ast
par agr aph should be: "By using the Listen register 3 command, the host can
move the device with the activator pressed.”

Chapter 7: Built-in I/O Ports and d ock

Page 146, Table 7-3, Disk-port soft swtches:
$COE8 Drive disabl ed
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$COE9 Drive enabl ed
$COEA Drive 1 sel ect
$COEB Drive 2 sel ect

In addition to the corrections listed for Table 7-3, the reference to
"spindle notor switches" in the paragraph follow ng the table should be
replaced with "drive enable switches."

The followi ng text and table should al so be added:
The drive enable switches and the drive select switches control the state

of the disk port signals DRL and DR2. The followi ng table shows the
rel ati onshi p between these.

Soft Switches Di sk Port Signals
$COES8 $COE9 $COEA $COEB DR1 DR2
1 o] o] o] 0 0
o] 1 1 o] 1 0
0 1 0 1 0 1
1 = asserted state 0 = negated state o = do not care

Page 147, The Mode register: The |IWM Mbde register is a wite-only
register, so disregard the advice to use only a read-nodify-wite
i nstructi on sequence when nmani pul ating bits.

Pages 147-8, Table 7-5, Bits in the Mdde register: Switch the
gi ven val ues and descriptions for bits 1, 2, and 4 as foll ows:

Bit Val ue Description
4 0 7-MHz read-cl ock speed selected. Set to O for all Apple
Il GS di sk accesses.
1 8- MHz read-cl ock speed sel ect ed.
2 0 1-second tiner selected. Wien the current disk drive is

desel ected, the drive will remain enabled for 1 second
if this bit is set.

1 1-second tinmer is not selected.
1 0 Synchronous handshake protocol selected; for 5.25-inch
Appl e di sk drives.
1 Asynchr onous handshake protocol selected; for all except

5.25-inch Apple disk drives.

Chapter 8: |/0O Expansion Slots

Page 167, Direct menory access: DMA bank register location is $0037

Furt her Reference:

Appl e 11 GS Hardware Reference

END OF FILE TN. |1 GS. 030
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Apple 11 GS

#31: Redi recting Qutput in APWC

Revi sed by: Quillerno Otiz Novenber 1988
Witten by: Quillerno Otiz Novenber 1987

This Technical Note presents a sanple program whi ch shows how to send out put
to different devices under the Apple Programrer's Wrkshop (APW shell.

Many programrers find the ability to redirect output an expecially usefu
feature. The following is a sanple C programwhich allows this redirection
through an APWshell command. Note that this is not applicable to MPWIIGS C
since it is not part of the APWenvironnent.

/*

redirect.c

Testing the shell REDI RECT command within APWC
Denonstrates how to send the output to different devices,
a disk file, the printer, and then back to the screen
last nodified by Guillerno Ortiz 09/21/87

NOTE: This program checks no errors whatsoever. It expects to
be able to open the file with no problens and expects the
printer to be readily avail able.

Al so renenber that for this test to work the file has to be of
the type 'EXE' (executable fromthe shell only.)
*/

#i ncl ude <types. h>
#i ncl ude <m sctool . h>
#i ncl ude <stdi o. h>
#i ncl ude <shell. h>
#i ncl ude <string. h>

char timestrg[20]; [* string to store the ascii tinme */

char nyfile[80]; [* string to store the filenane */

char str[80]; [* dumy string */

i nt dev=0x0001; /* standard output */

i nt app=0x0000; [* app=0 file is deleted, other will append */

Print ToFile()

printf("Please enter the output filenane: \n");

gets(nyfile);
if (strlen(nyfile)==0)
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printf("Error in entering the filename, quit.\n");
exit(0);
}

/* REDI RECT call requires pascal string */
c2pstr(myfile);

/* use the REDI RECT shell command to redirect the output to the file */
REDI RECT(dev, app, myfile);

/* now print a few lines of text */

printf("This is nmy first line of text.\n");
printf("And this is the second line.\n");
printf("Finally the third and last line of text.\n");

}

PrintToPrinter()

/* now redirect to output to the . PRINTER */
REDI RECT(dev, app, "\010. PRI NTER ");

printf("We should now be going to the printer.\n");
ReadAsci i Ti me(timestrg);
printf ("The tine nowis %\n",tinestrg);

BackToScreen()

/* Last REDI RECT the output back to the screen. */
REDI RECT(dev, app, "\010. CONSCLE.");

printf("The testing of REDI RECTi ng the output is done.\n");
ReadAscii Time(ti mestrg);
printf ("The tine nowis %\n",tinestrg);

}

mai n()

{ N

ReadAscii Time(ti mestrg);

printf ("The starting tine is %\n",tinestrg);

PrintToFile();
PrintToPrinter();
BackToScreen();

Furt her Reference
0 Apple 11 GS Programrer's Workshop Reference
0 Apple 11 GS Programrer's Wrkshop C Reference

### END OF FILE TN.11GS. 031
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#32: /1 NH Li ne Anonal y

Revi sed by: denn A Baxter & Rob More Novenber 1988
Witten by: G enn A Baxter Decenber 1986

This Technical Note describes a hardware anomaly which affects the use of the
/INH line on the Apple IIGS

The Apple 11 GS maps | ogical addresses in main and auxiliary RAM spaces to
physi cal RAM devices in such a way that using the /INH |line can cause bus
contention under certain conditions. This Note describes the problem and
suggests a solution strategy.

In the Apple I1GS, main nmenory resides within four physical 64 x 4 DRAMs.
Menory is logically mapped into two separate banks of 64K x 8. The | ogica

map of main nenory is slightly different than what one m ght expect. Onng to
the denands of new video nodes on the 11 GS, the DRAMs need a greater anount of
time to performtheir function. The easiest way to allocate tine in a fixed,
ti me-based systemis to use a nmenory interleaving nechanism and the I1GS

i mpl ements its video in this fashion

As a result of this interleaving schene, the logical map of main and auxiliary
menory does not correspond directly to physical DRAMs, but are split in three
pl aces. The split looks |like the foll ow ng:

Fi rst Physical 64K Second Physical 64K

Mai n Menory $0000 - $5FFF Auxiliary Menory $0000 - $5FFF
Auxiliary Menory $6000 - $9FFF Mai n Menory $6000 - $9FFF
Mai n Menory $A000 - S$FFFF Auxiliary Menory $A000 - S$FFFF

Only part of the first physical bank of RAMis inhibited when /I NH is brought

| ow; therefore, the /INH function only works between $0000 - $5FFF and $A000 -
$FFFF in main nenory and $6000 - $6FFF in auxiliary nenory. |If a card
attenpts to inhibit main menory in the range of $6000 - $9FFF or auxiliary
menory in the ranges $0000 - $5FFF or $A000 - $FFFF, bus contention results as
both the Mega Il and the 74HCT245 buffer device attenpt to drive the bus

si nul taneously (which can damage the Mega I1).

Because earlier Apple Il systens do not arrange their physical nmenory as
descri bed above, cards which use the /INH line nmay be conpatible with the
Apple ][+ and Ile, but not with the IIGS. To be conpatible with all Apple I
systens, a card should include an address nmask that will prevent /INH from
going | ow when the address in in the sensitive ranges of main or auxiliary
menory. The following |ogic equation represents an appropriate bl ocking
signal for main menory inhibition
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BLOCK = | A15 * Al4 * Al3 ; BLOCK $6000- $7FFF
+ Al5 * | Al4 * / A13 ; BLOCK $8000- $9FFF

### END OF FILE TN.11GS. 032
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Apple 11 GS

#33: ERRORDEATH Macr o

Revi sed by: Jim Mensch & Matt Deat herage Novenber 1988
Witten by: Allan Bell, Apple Australia & JimMerritt Decenber 1987

This Technical Note presents a short nacro which an assenbly | anguage program
can invoke to handle fatal error conditions.

Early versions of Appl e-approved sanple assenbly | anguage code for the Apple
I1GS often invoked an APW nacro naned ERRORDEATH. This macro generated code
that was appropriate for handling situations where program execution sinply
could not proceed due to "fatal" errors, such as a failure to | oad one or nore
tools that are required to display nore sophisticated error dialogs or the
inability to allocate sufficient direct page space for essential tool sets.
The macro libraries of prototype APWsystens included ERRORDEATH, but the

rel ease version does not to pronote the use of nore sophisticated error

handl i ng techni ques in comrercial software packages. The MPWIIGS rel ease
never included ERRORDEATH.

Bel ow are two versions of ERRORDEATH, one is conpatible with official standard
rel eases of APWand the other with MPWIIGS. While Apple reconrends avoi di ng
the use of ERRORDEATH in software intended for comercial rel ease, we feel the
code is still useful for providing mninal error handling capability in
prototype code and a brief, yet sophisticated, exanple of macro construction.

APW Assenbl er version: MPW I | GS Assenbl er version:
MACRO MACRO
&l ab ERRORDEATH &t ext Error Deat h &t ext
&l ab bcc end&syscnt bcc @EDeat hEnd
pha pha
pea x&syscnt|-16 pea @kssage>>16
pea x&syscnt pea @fkssage
| dx #$1503 | dx #$1503
j sl $E10000 j sl $E10000
x&syscnt dc i1 end&syscnt - x&syscnt-1' @kssage dc. B @Deat hEnd- @kssage- 1
dc c"&text" dc. B &t ext
dc i1'13",i1"'13' dc.B 13
dc ¢' Error was $' dc.B 'Error Was $'
end&syscnt anop @Deat hEnd
MEND MEnd

The "active ingredient"” in the ERRORDEATH nmacro is the call to SysFail Myr
($1503), which is made if carry is set at the tine control passes to the
begi nni ng of the expanded macro code sequence. The APWand MPWI I GS assenbl er
macr o expansi on mechani sns insert the val ue represented by the character
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string argunent marker, & ext, into the generated code stream and provide
SysFai |l Mgr with a pointer to that string. The pseudo-argunment, &syscnt,
generates unique labels in the positions occupied by the expressions x&syscnt
and end&syscnt, which nakes it possible to i nvoke ERRORDEATH nore than once
during any particular source assenbly. In the MPWIIGS version of the macro,
the MPWIIGS assenbl er creates a unique |abel for any |abel beginning with the
at sign (@, effectively doing the equival ent of the &yscnt in the APW

ver si on.

To use ERRCORDEATH, sinply invoke it after any code sequence or subroutine cal
that sets the carry when it encounters an error (clears it, otherw se) and

| eaves an appropriate error code in the accunulator. Note that all ProDOS and
Tool box calls observe this convention. Wen control passes to the begi nning
of the ERRORDEATH code sequence, the CPU should be in full-native node, which
means the enulation bit should be clear and the accumnul ator and i ndex

regi sters should be 16-bits wide). Here is a small code segnment which
demonstrates invoking the macro:

pushword #21 ; Di al og Manager
pushword #0 ; Use any version
_LoadOneTool

; If carry is now SET, follow ng macro terninates program execution
; with the "sliding Apple" error screen.

| f WeGoof ed ERRCRDEATH ' Cannot | oad Di al og Manager!'

o *** |'f no error, normal execution continues here ***

### END OF FILE TN.11GS. 033
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Apple 11 GS
#34: Low Level QuickDraw Il Routines
Revi sed by: Keith Rollin, Steven d ass, Mitt Deat herage

& Eric Sol dan January 1989
Witten by: Steven d ass May 1988
This Technical Note describes the | owlevel routines which QuickDraw Il uses

to do nuch of the work in standard calls and nechanisns for calling these
routi nes and accessing their data.

Changed since Novenber 1988: Expanded the section on "Dealing with the
Cursor" and docunented a bug in Shiel dCursor.

QuickDraw I'l lets you custom ze | ow | evel draw ng operations by intercepting
the "bottl eneck procedures.” QuickDraw Il calls an appropriate "bottleneck
proc" every time it receives a call to draw an object, neasure text, or deal
with pictures. For exanple, if an application calls PaintOval, QuickDraw II
calls StdOval to do the real work, and if an application calls InvertRgn,
QuickDraw Il calls StdRgn to do the work.

Installing your own bottleneck procedures is a little bit tricky. The
QuickDraw Il Set StdProcs call accepts a pointer to a 56-byte ($38 hex) record
and fills that record with the addresses of the standard bottl eneck procedures
of QuickDraw Il. You may nodify this record by replacing those addresses with
the addresses of your own custom bottl eneck procedures mnus one. (QuickDraw
Il pushes the address on the stack and executes an RTL to it, so the address
in the record nmust point to the byte before the routine.) After installing
your own procedures, you use SetGrafProcs to tell QuickDraw Il about them

The format of this call is as follows (taken fromthe E16. QU CKDRAWfile in

APW :

ost dText GEQU $00 ; Pointer - QProcs -
ost dLi ne GEQU $04 ; Pointer - QDProcs -
ost dRect GEQU $08 ; Pointer - QDProcs -
ost dRRect GEQU $0C ; Pointer - QProcs -
ost dOval GEQU $10 ; Pointer - QProcs -
ost dArc GEQU $14 ; Pointer - QProcs -
ost dPol y GEQU $18 ; Pointer - QProcs -

ost dRgn GEQU $1C; Pointer - QDProcs -
ost dPi xel s GEQU $20 ; Pointer - QDProcs -
ost dComrent GEQU $24 ; Pointer - Q@Procs -
ost dTxMeas GEQU $28 ; Pointer - QProcs -
ost dTxBnds GEQU $2C ; Pointer - QProcs -
ostdGet Pi ¢ GEQU $30 ; Pointer - QProcs -
ost dPut Pi ¢ GEQU $34 ; Pointer - QDProcs -

The follow ng code fragment shows how you m ght replace the StdRect procedure
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with your own for a given w ndow

pha ; open a test w ndow

pha

PushLong #MA ndDat a ; standard setup for NewW ndow

_NewW ndow

_Set Port

PushLong #M/Procs ; get a record to nodify

_Set StdProcs

| dy #ost dRect ; get the low word of ny rectangle routine
| da #nyRect-1 ; (mnus one) and patch it in to the record
sta nyProcs,y

| da #"nmyRect ; do the same for the high word

sta nyProcs+2,y

PushLong #MProcs ; install the procs
_Set Graf Procs

The interface to bottleneck procedures is different fromthe interface to
other QuickDraw Il routines; you do not nmake calls via the tool dispatcher and
you pass nost paraneters on the direct page and in registers (rather than on
the stack). To wite your own bottleneck procedures, you have to know where
the inputs to each call are kept and how to call the standard procedures from
i nsi de your own procedures.

The standard bottl eneck procedures are accessed through vectors in bank $EO.

St dText $E01E04
St dLi ne $E01E08
St dRect $EO01EOC
St dRRect $EO01E10
St dOval $E01E14
St dAr c $EO01E18
St dPol y $E01ELC
St dRgn $E01E20
St dPi xel s $E01E24
St dConmrent $E01E28
St dTxMeas $E01E2C
St dTxBnds $E01E30
St dGet Pi c $E01E34
St dPut Pi ¢ $E01E38

When you call any of the standard procedures, the first direct page of
QuickDraw Il is active. |If you pass variables on any direct page other than
the first (direct page |locations greater than $FF), you can use a sinple trick
to access them For exanple, to access TheFill Pat ($10E) wi t hout changi ng the
di rect page register:

| dx #$100 ;offset to second DP
| da >$0E, X ;gets "DP" location $10E

Certain |l ocations on the direct page are always vali d:
Por t Ref $24

MaxW dt h $20
Mast er SCB $08
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User | D $0A
Drawerb is usually valid, but not always:
Dr awVer b $38
Each of the bottleneck procedures uses the direct page differently.

QuickDraw Il has an interesting bug relating to the standard coni c bottl eneck
procedures. |If you replace any of the standard procedures with your own,

Qui ckDraw Il does not perform sonme of the setups it normally woul d before
calling the standard conic procedures (stdRRect, stdOval, stdArc). For
exanple, if you replace StdRect with a customrectangle routine, but |eave the
other conic pointers alone (as shown in the code fragnent above), QuickDraw II
will not do all of the normal setups when calling the standard conic routines.
To deal with this bug of QuickDraw Il, you must patch out the additional

bottl| eneck procedures and set up those direct pages |ocations yourself, or the
results will not be what you expect. The QuickDraw Il direct-page vari abl es
you nust initialize yourself in this instance are bulleted (0) bel ow.

St dText
Dr awVer b $38 Descri bes the kind of text to draw. There
are three possible val ues:
Dr awChar Ver b 0
Dr awText Ver b 1
DrawCstrVerb 2
Text Ptr $DA If the draw verb is DrawTlextVerb or
DrawCStrVerb, TextPtr points to the text
buffer or C string to draw.
Text Length $D8 If the draw verb is DrawText Verb,
Text Length contains the nunber of bytes in
the text buffer.
Char ToDr aw $D6 If the draw verb is DrawChar Verb,
Char ToDr aw contains the character to draw.

St dLi ne
Y1l $A6 Starting Y value for the line to draw
X1 $A8 Starting X value for the line to draw
Y2 $AA Ending Y value for the line to draw
X2 $AB Ending X value for the line to draw
Rect 2 $AE Exactly the sanme thing as Y1, X1, Y2 and
X2 in the top, left, bottom and right of
the rectangl e
St dRect
Dr awVer b $38 One of the following five drawi ng verbs:
Fr ame 0
Pai nt 1
Er ase 2
I nvert 3
Fill 4
Rect 1 $A6 The rectangle to draw in standard form
(top, left, bottom right)
TheFi | | Pat $10E The pattern to use for the rectangle if
the verb is Fill
Not e: The QuickDraw Il Auxiliary Special Rect call does not use the

rectangl e bottl eneck procedures.
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St dRRect
Dr awMer b

Rect 1

Oval Rect
Oval Hei ght
Oval W dth

0 ArcAngl e
o StartAngle
TheFi | | Pat

St dOval
Dr awVer b

Rect 1
Oval Rect

0 Oval Hei ght
0o Oval Wdth

0 ArcAngl e

o StartAngle
TheFi | | Pat

St dArc
Dr awVer b

Rect 1
o Oval Wdth

ArcAngl e
Start Angl e
TheFi | | Pat

St dPol y
Dr awVer b

$38

$A6
$295
$208
$20A
$D2

$D4
$10E

$38

$A6
$295

$208
$20A
$D2
$D4
$10E

$38

$A6
$20A

$D2

$D4
$10E

$38

One of the following five drawi ng verbs
Fr ame
Pai nt
Er ase
I nvert
Fill

The boundary rectangle for the round

rectangl e

A copy of the boundary rectangle for the

round rectangl e

The oval height for the rounded part of

the round rectangl e

The oval width for the rounded part of the

round rectangl e

Must be 360

Must be zero

The pattern to use for the round rectangl e

if the verb is Fill

ArWNEFLO

One of the follow ng five draw ng verbs
Fr ame
Pai nt
Er ase
I nvert
Fill

The boundary rectangle for the ova

A copy of the boundary rectangle for the

oval

Must be the height of the ova

Must be the width of the ova

Must be 360

Must be zero

The pattern to use for the ova

verb is Fill

AWNEFLO

if the

One of the follow ng five draw ng verbs

Franme 0
Pai nt 1
Er ase 2
I nvert 3
Fill 4

The boundary rectangle for the arc
Must be the width of the boundary
rectangle for the arc

The nunber of degrees the arc wll
The starting position of the arc
The pattern to use for the arc if the verb
is Fill

sweep

One of the following five drawi ng verbs
Fr ame
Pai nt 1
Er ase 2
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I nvert 3
Fill 4
RgnHandl eA $50 The handl e to the polygon data structure
TheFi | | Pat $10E The pattern to use for the polygon if the
verb is Fill

St dRgn

Dr awMer b $38 One of the following five drawi ng verbs:
Frame
Pai nt
Er ase
I nvert
Fill

RgnHandl eC $70 The handle to the region to draw

TheFi | | Pat $10E The pattern to use for the region if the

AWNPFLO

verb is Fill
St dPi xel s

SrcLocl nfo $CC The Loclnfo record for the source pixel
map

Dest Locl nfo $0C The Loclnfo record for the destination
pi xel map

Sr cRect $DC The source rectangle for the operation in
| ocal coordinates for the source pixel map
(as described in the source Loclnfo
record)

Dest Rect $1C The destination rectangle for the

operation in |local coordinates for the
destination pixel map (as described in the
destination Loclnfo record)

Xf er Mode $E4 The node to use for data transfer

RgnHandl eA $50 The handle to the first region to which
drawing is clipped (usually the dipRgn
fromthe GafPort) A NL handle is not
all owed. To signify no clipping, pass a
handl e to the WdeQpen region, which is
defined as 10 bytes:

Length $A (wor d)
- MaxI nt - $3FFF (wor d)
- MaxI nt - $3FFF (wor d)

+Max| nt +$3FFF (wor d)
+Max| nt +$3FFF (wor d)

RgnHandl eB $60 The handle to the second region to which
drawing is clipped (usually the VisRgn
fromthe GafPort) A NL handle is not
all owed. To signify no clipping, pass a
handl e to the WdeOpen region

RgnHandl eC $70 The handle to the second region to which
drawing is clipped (usually the mask
region fromthe CopyPi xels or the
Pai nt Pi xels call) A NL handle is not
all owed. To signify no clipping, pass a
handl e to the WdeOpen region

St dComment
TheKi nd $A6 The kind of input for the coment
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TheSi ze $A8 The nunber of bytes to put into the
pi cture
TheHandl e $AA The data to put into the picture
St dTxMeas
Dr awMer b $38 Describes the kind of text to draw. There

are three possibl e val ues:
Dr awChar Ver b 0
Dr awText Ver b 1
DrawCsStr Verb 2
Text Ptr $DA If the draw verb is DrawTlextVerb or
DrawCStrVerb, TextPtr points to the text
buffer or C string to draw.
Text Length $D8 If the draw verb is DrawTlext Verb,
Text Length contains the nunmber of bytes in
the text buffer.

Char ToDr aw $D6 If the draw verb is DrawChar Verb,
Char ToDr aw cont ai ns the character to
measur e.
TheW dt h $DE The resulting width should be put here.
St dTxBnds
Dr awVer b $38 Descri bes the kind of text to draw. There

are three possibl e val ues:
Dr awChar Ver b 0
Dr awText Ver b 1
Dr awCSt r Ver b 2
TextPtr $DA If the draw verb is DrawTlextVerb or
DrawCStrVerb, TextPtr points to the text
buffer or C string to draw.
Text Length $D8 If the draw verb is DrawText Verb,
Text Lengt h contains the nunmber of bytes in
the text buffer.

Char ToDr aw $D6 If the draw verb is DrawChar Verb,
Char ToDraw contai ns the character to draw.
Rect Ptr $D2 Indicates the address to put the resulting
rect angl e.
St dGet Pi ¢

This call takes input on the stack rather than the direct page. This is
the one standard bottl eneck procedure which you call with the direct
page register set to sonething other than the direct page of QuickDraw
Il; it is set to a part of the stack.

Stack Di agram on Entrance to StdCGetPic
Previ ous Contents

Dat aPt r Poi nter to destination buffer
Count I nteger (unsigned) (bytes to read)
RTL Address 3 bytes

_________________ Top of Stack

Stack Di agramjust before exit from StdGetPic
Previ ous Contents
RTL Address 3 bytes
————————————————— Top of Stack

St dPut Pi ¢
This call takes input on the stack rather than the direct page; however,
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unlike StdGetPic, the direct page for QuickDraw Il is active when you
call this routine.

Stack Di agram on Entrance to StdPutPic

Pr evi ous Contents

Dat aPt r Poi nter to source buffer
Count I nteger (unsigned) (bytes to read)
RTL Address 3 bytes

----------------- Top of Stack
Stack Diagramjust before exit from StdPutPic

Previ ous Contents
RTL Address 3 bytes
................. Top of Stack

Dealing with the Cursor

The cursor can get in your way when you want to draw directly to the screen.
Qui ckDraw Il has two | ow | evel routines which help you avoid this problem

Shi el dCursor and Unshi el dCursor. ShieldCursor tells QuickDraw Il to hide the
cursor if it intersects the MnRect and to prevent the cursor from noving
until you call Unshiel dCursor.

There is a bug in ShieldCursor for System Disks 4.0 and earlier. This bug is
related to the routine ObscureCursor. Wen the cursor is obscured,

Shi el dCur sor does not prevent the cursor from noving; therefore, the user is
able to nove the cursor during a QuickDraw Il operation, and this novenent may
di sturb the screen i nage.

Calls to ShieldCursor nmust be bal anced by calls to UnshieldCursor. You nay
not call Shiel dCursor successively without calling UnshieldCursor after each
call to ShieldCursor. There is no error checking, so carel ess use of these
routines will result in an unusable system

M nRect is the small est possible rectangle which encloses all the pixels that
may be affected by a drawing call. You keep M nRect on the direct page and
usually calculate it by intersecting the rectangle of the object you are
drawi ng with the BoundsRect, PortRect, boundary box of the VisRgn, and the
boundary box of the dipRgn. You nust set up M nRect yourself.

Shi el dCursor al so | ooks at two other fields on the direct page of QuickDraw
Il1. lmageRef is a long word located at $OE. |f |InageRef does not point to
$E12000, QuickDraw Il assunes you are not drawing to the screen, so it does
not have to shield the cursor. BoundsRect is a rectangle |ocated at $14, and
QuickDraw Il uses it to translate M nRect into global coordinates. These

val ues are generally correct, but under the follow ng known circunstance, they
are not and ShieldCursor will not function properly:

1. You have just drawn to an off-screen Gaf Port with QuickDraw I1.

2. You switch to a Graf Port on the screen.

3. You cal | Shi el dCursor.

| mmgeRef and BoundsRect are not updated until QuickDraw Il is actually
committed to drawi ng, thus, these values are still for the off-screen G afPort

in this case, even though you switched to a Graf Port on the screen.
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Ther ef ore, when you call ShieldCursor, you have to nmake sure that these val ues
are current. (If these values are current, ShieldCursor will work correctly,
no matter what the circunstances.)

You can find the location of the QuickDraw Il direct page with the Get WAP

call. For speed reasons, you nay not want to nmake the GetWAP call for each
Shi el dCursor call. You may wish to get the work area pointer value after
starting QuickDraw Il and store it for future reference.

Cal I'i ng Shi el dCur sor:

1. Set direct page for QuickDraw I1.
2. Set M nRect, |ImageRef, and BoundsRect.
3. Cal I shi el dCursor.
Cal l'i ng Unshi el dCursor:
1. Set direct page for QuickDraw I1.
2. Cal | Unshi el dCursor.
Shi el dCur sor $EO01E98
M nRect $00
| mageRef $O0E

BoundsRect $14

Unshi el dCur sor $EO01EQC

Furt her Reference

0 Appl e 11 GS Tool box Reference, Volune 2

### END OF FILE TN. 11 GS. 034
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#35: Printer Driver Specifications

Revi sed by: Matt Deat herage & Suki Lee Sept enber 1989
Witten by: Dan Hitchens May 1988

This Technical Note describes the routines and internal structures needed to
design a printer driver for the Apple 11 GS system and you should reference it
in conjunction with the Apple I1GS Tool box Reference nmanuals. An overvi ew and
associ ated paranmeters for each of the printer driver routines are in the Print
Manager chapter, and you should reference these for a conplete picture.
Changed since March 1989: Added System Software 5.0 calls and the new

driver structure.

Printing Mddes
There are two printing nodes: inmediate and deferred.

0 |Inmmediate node (al so known as draft node), uses the techni que of
printing inmedi ately. As you make QuickDraw Il calls, you
i medi at el y generate conmands whi ch cause printing to occur. This
node is the fastest formof printing, but it can only print
characters in the printer's native node. (However, the
LaserWiter translates the QuickDraw Il calls into PostScript
calls which can produce high-quality pixel map inmges.)

0 Deferred node (sonetines referred to as spooling), uses the
techni que of capturing the QuickDraw Il calls for each page in a
picture file and plays them back at a later tine. To produce
hi gh-quality pixel map i mages, you must use deferred node because
of the menory constraint of not being able to draw a conpl ete page
in menory at one tine. Due to this limtation, we draw a band (a
partial page) at a time. W create a GrafPort which corresponds
to the band and play the picture file back, thus causing the saved
commands to draw only the inmages which fall within the band. Once
the pixel inmage for the band is generated, we can send it to the
printer one pixel at a tine.

File Structure

The user can install new printer drivers into the system by copying a printer
driver file into a subdirectory called DRI VERS within the SYSTEM subdirectory.
The printer driver file nmust be of type $BB and have an auxiliary type of
$0001.
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Print Driver Calls

A printer driver nust support the follow ng calls:

Pr Def aul t $0913 Set s
PrVal i dat e $0A13
Prstl Di al og $0B13
PrJobDi al og $0C13
Pr Pi xel Map $0D13
Pr OpenDoc $O0E13
Pr C oseDoc $0F13
Pr OpenPage $1013
Pr Cl osePage $1113
PrPicFile $1213
- - RESERVED- - $1313
PrError $1413 Get s
Pr Set Err or $1513 Set s
Get Devi ceName $1713 Gets
PrDriver Ver $2313 Gets

Printer drivers may support
structure outlined bel ow

the follow ng

Pr Get Pri nt er Specs $1813

Val i dates print
Perfornms a style dialog
Performs a job dial og
Prints a pixel map

Opens the docunent

Cl oses the docunent

Opens a page

record to default
record

print

Cl oses a page
Prints a picture file

the error val ue

the error val ue

devi ce' s nane

installed driver version

calls if they use the new driver

Returns printer type and

characteristics

Pr Get PageOri ent ati on $3813

Print Driver Entry

o For older drivers,

(Print Manager 3.0 and later) drivers,
The next word is a count of how many calls this driver

a new style driver.
supports. Al

supports PrGet PageOrientation

entry is at the first byte (no offset).

drivers must support the nininmum cal
calls nust be supported in the sequence |listed (for exanple,
it nmust al so support PrGetPrinterSpecs).

Ret urns page orientation

For newer
the first word is $0000, indicating

Addi ti ona
if a driver

set.

0 The content of the x register is calcul ated beforehand for use as an index

to the correct
the routines).

routine (see the exanmple and note the specific ordering of

0 There are two long return addresses (six bytes) that have been pushed onto

t he stack.
paraneters and to return correctly.)

Exanpl e

Start O Dri ver START
dc i2 '0
dc i2 '16

jmp (PrDriverlList, x)

dc
dc
dc
dc
dc

Pr Def aul t'

PrVal i dat e’
Prstl Di al og
PrJobDi al og
Pr Pi xel Map'

PrDri ver Li st a4’
a4
a4
a4
a4

(You nmust take these addresses into account to access the

; new style driver
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dc a4' Pr OpenDoc'

dc a4' Prd oseDoc'

dc a4' Pr OpenPage'

dc a4' Prd osePage

dc a4' PrPicFile'

dc a4' I nval i dRouti ne

dc a4' PrError'

dc a4' PrSetError'

dc a4' Get Devi ceNane'

dc a4' PrDriverVer'

dc a4' PrCGet Printer Specs
dc a4' PrGet PageOrientation'

Print Driver Exit
You shoul d adjust the stack to use RTL instructions followed by any return
paraneters with the two long return addresses. To acconplish this, you will
need to do the foll ow ng:

o Elimnate any paranmeters fromthe stack whi ch have been passed.

0o Myve the long return addresses so that they are before the space for the

returned parameters (if any).

Exanpl e

Figure 1 diagrans the stack just before leaving the print driver:

| Previous Contents

<--- Stack Pointer

Figure 1-Stack Prior to Exiting the Print Driver

You should do an RTL with the contents of the flags and registers set
appropriately. (See the Return fromCall section of the "Using The Apple
Tool s" chapter of the Apple |1 GS Tool box Reference.)

Print Record Structure

Since application prograns often need to fiddle with parts of the print record
(i.e., the values in the style subrecord), we have defined ways for
applications to interpret the print record, and specifically the style
subrecord.

i Dev, the first word of the printer infornmation subrecord, has two defined
values for third-party printer drivers. A value of $8001 indicates a dot-
matrix printer while a value of $8003 indicates a laser printer.

A value of $8001 indicates that fields of the style subrecord should be
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interpreted as they are by the ImageWiter driver, as docunented in the Apple
I'1 GS Tool box Reference. The first seven bits (0-6) of wbev are defined as for
the IlmageWiter driver. Bits 7-11 are reserved for Apple's use and nust be
set to zero. Bits 12-15 may be used by third-party printer drivers as
necessary; these bits will be set to zero in Apple' s drivers.

A val ue of $8003 indicates that fields of the style subrecord should be
interpreted as they are by the LaserWiter driver. The first four bits (0-3)
of wDev are defined as for the LaserWiter driver. Bits 4-11 are reserved for
Appl e's use and nust be set to zero. Bits 12-15 nmay be used by third-party
printer drivers as necessary; these bits will be set to zero in Apple's
drivers.

If an application wishes to take advantages of specific features of a third-
party printer driver, it has to knowthat it is dealing with that driver.
Since all drivers will look pretty much alike, the Print Manager allows you to
ask for the nane of the currently selected printer driver. An application may
make the Print Manager call PMGetPrinterNane, which is docunented in this
Note. The Print Manager will return the nane of the currently sel ected
printer in a Pascal (length byte) string. The name returned is the name of
the file fromwhich the driver was | oaded. |I|f you intend to use this nethod
to identify a driver, you nmust informusers not to renane the Printer Driver
file on the boot disk.

The PMGet PrinterName call is as follows:
Note: This is a Print Manager call, not a Printer Driver call.
It is the only Print Manager call documented in this Note.
Printer Drivers do not include this call
PMzet Pri nt er Nane ($2813)
Descri pti on:
Returns a Pascal string with the file name of the currently sel ected

printer driver.

Passed:
Longspace LONG Space for result

Ret ur ned:
NanePoi nt er LONG Pointer to a Pascal string of driver
fil ename
Print Driver Calls
Pr Def aul t ($0913)
Descri ption:
Fills the fields of the specified print record with default values for the

printer.

Passed:
Pri nt Recor dHandl e LONG Handl e to the print record

Ret ur ned:
None
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Performs the foll ow ng:

o Validates that PrintRecordHandl e is a handle and does nothing if not.

0 Deternines the default values for the print record either through tables or
calculations. The default values should take into account such things as
paper size and orientation, print node, printer type, etc.

0 Copies the default values to the print record specified by the
Pri nt Recor dHandl e par aneter.

Pr val i dat e ($0A13)

Descri ption:
Checks the print record to see that it is valid for the currently installed
printer driver.

Passed:

Pri nt Recor dHandl e LONG Handl e to the print record
Ret ur ned:

ChangeFl ag WORD Bool ean; TRUE if the record is

adj ust ed

Performs the foll ow ng:
0 Checks to see if the print recordis fromthis particular driver
o If the print record is not fromthis driver, it uses the default values for
this driver.
o If the print record is fromthis driver, it makes any changes that mnight be
needed (i.e., style, paper size, etc.).

Prstl Di al og ($0B13)
Descri pti on:
Performs a style dialog with the user.
Passed:
Pri nt Recor dHandl e LONG Handl e to the print record
Ret ur ned:
ConfirnFl ag WORD Boolean; TRUE if the dialog is

confirmed

Performs the follow ng:

0 Conducts a style dialog with the user to determ ne the page di mensi ons and
other information needed for page setup (the initial settings of the dialog
are derived fromthe print record).

o If the user confirnms the dialog, the information fromthe dialog is saved
in the specified print record, PrValidate is called, and the routine
returns TRUE.

o |If the user cancels the dialog, the print record is |eft unchanged, and the
routine returns FALSE

Note: The following are itens typically found in printer style dial ogs:

0 Paper Size (US Letter, US Legal, A4 Letter, B5 Letter, Internationa

Fanf ol d)
o Printing Oientation (Landscape, Portrait)
o Vertical Sizing (Normal, Internediate, Condensed)
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0 Special Effects:
Font Effects (Font Substitution, Snoothing)
Reducti on or Enl argenent
Gaps or No Gaps between pages

Every printer style dialog should have an OK button (default) and a Cancel
but t on.

Pr JobDi al og ($0C13)
Descri ption:
Perfornms a job dialog with the user
Passed:
Pri nt Recor dHandl e LONG Handl e to the print record
Ret ur ned:
ConfirnFl ag WORD Bool ean; True if the dialog is

confirnmed

Performs the foll ow ng:

0 Conducts a job dialog with the user to determine the print quality, range
of pages to print, and other specifications. The initial settings are
derived fromthe previous PrJobDialog call (or initial default val ues)
except the page range which is set to ALL, and the nunber of copies which
is set to ONE

o If the user confirms the dialog, PrValidate is called, the print record is
updat ed, and the routine returns TRUE

o |If the user cancels the dialog, the print record is |eft unchanged, and the
routine returns FALSE

Note: The following are itens typically found in printer job dial ogs:

Print Quality (Best, Faster, Draft, etc.)
Col or option

Pages (All, Range)

Copi es

Paper Source (paper cassette, manual feed)

Oo0oo0oo0oo

Every printer job dialog should have an OK button (default) and a Cancel
but t on.

Pr Pi xel Map ($0D13)
Descri pti on:
Prints all or part of the specified pixel map.
Passed:
srcLocPtr LONG Pointer to the source Loclnfo which
contains the pointer to the pixel map
srcRect Ptr LONG Pointer to the rectangl e which
encl oses the pixelmap to be printed.
col or Fl ag WORD Bool ean; FALSE if bl ack and white,
TRUE i f color.
Ret ur ned:
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None

Perfornms the follow ng:

0

O O0O0oOo

Calls DevlsltSafe (port driver call) to verify that the port it functioning
and it is safe to proceed. If it is not functioning, set the internal
error code to $1302 (Port Not On) and return with an error status.

Saves the current port.

Turns on the watch cursor to signal the user that it will take sone tine.
Clears the internal error code (default, if no errors occur).

Gets a new handle for a print record and set it to the defaults by calling
Pr Def aul t .

o If colorFlag is set, sets bit 5 of wdev in prStl of the print record.

o0 Do any initialization that night be needed by the driver.

0 Determine the intersection of the two rectangles (rectangle pointed to by
srcRectPtr and the pixel map's boundary rectangle fromsrcLocPtr) and if
there is no intersection, then nothing is to be printed.

o Print the pixel image which is within the intersection of the two
rect angl es.

0 Cause a page eject to occur on the printer.

o0 Do any clean up that is needed.

0 Turn off the watch cursor by calling InitCursor.

0 Restore the port by calling SetPort.

Pr OpenDoc ($0E1L3)
Descri pti on:
This routine initializes the things needed to open a docunent. |In deferred
nmode, it establishes a GafPort and nakes it the current port for printing.
Passed:
Pri nt Recor dHandl e LONG Handl e to the print record
PrinterPortPtr LONG Pointer to the GrafPort, if desired,
zero to allocate a new G af Port
Ret ur ned:

Print erPort PtrRet LONG Pointer to the G afPort if the
PrinterPortPtr was zero

Perfornms the follow ng:

0 Calls DevlsltSafe (port driver call) to verify that the port is functioning
and it is safe to proceed.

0 Turns on the watch cursor to signal the user that it will take sone tine.

0 Validates the print record passed by calling PrValidate.

0 Clears the internal error code (default, if nothing happens).

0 Puts up a dialog indicating that printing is occurring (or preparing to
print).

o If the user needs a GrafPort, create one and internally note that one was
created (Prd oseDoc will need to know that one was created here).

o Initializes paraneters (i.e., page nunber, docunent nunber, etc.).

o |If deferred node, create an initial page list (an array of handles to
pi ctures) for 20 pages (arbitrary nunber to start).
o Do other initialization that m ght be needed to start a print job.

Possi bl e errors:

$1302 I ndi cates Port Not On

Pr C oseDoc ($0F13)
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Descri pti on:
Closes the Graf Port being used for printing. For imediate node, this
routine ends the printing job. For deferred node, this routine ends the
process allowing the job to be printed.

Passed:
PrintG afPorthtr LONG Pointer to the Gaf Port used for printing

Ret ur ned:
None

Performs the follow ng:
0 Checks that the last print driver call did not cause a Port Not On error.
If the error occurred, do nothing and return.

o Call CdosePort (port driver call) to close the port.
o If the driver allocated a GrafPort in PrCpenDoc, dispose of it.
o If in imediate node, do what is needed to shut things down.
0 Takes down the information dialog box from PrCpenDoc.
Pr OpenPage ($1013)
Descri ption:
Begins a new page only if the page falls within the page range specified in
the job subrecord.
Passed:
PrintGafPortPtr LONG Pointer to the G afPort used for printing
PageFr anmePt r LONG Pointer to the scaling paraneter,
zero for none.
Ret ur ned:

None

Performs the foll ow ng:
0 Looks at the driver's internal error value, and if an error has occurred,
it returns w thout doing anyt hing.
0 |Increnents the page nunber.

0 Calls SetPort to make the specified port the current port.
o Initializes the port and zeroes the boundary rectangle so no actual draw ng
will occur.
o |If inmrediate node, then do the follow ng:
If this page is to be printed, install immedi ate node procedures by

doing the follow ng:
0 Create a procedure table (get the standard procedures. from
Set St dProcs) .
0 Put pointers to your procedures into the table and call the
QuickDraw Il routine SetGraf Procs. This will cause QuickDraw
Il calls to print instead of witing to the GafPort.
o |If deferred node, then do the follow ng:
o |If the current page is out of the page range, then return w thout
doi ng anything further.
o If the user passes his own PageFranmePtr , then get it.
0 Open a picture by calling OpenPicture and adding its handle to
the page list array described in PrQpenDoc.
0 Set the CipRgn and VisRgn to the sizing framing rectangle
speci fied by PageFramePtr , or if none was specified, to the
default of rPage.
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Pr Cl osePage ($1113)

Descri pti on:

This signals the end of a page.

Passed:

PrintG afPorthtr LONG Pointer to the Gaf Port used for printing

Ret ur ned:

None

Performs the follow ng:

0 Looks at the driver's internal error value and if a Port Not On error has
occurred, it returns without doing anything.
o |If imredi ate node, do the follow ng:
o If the current page is within the range of pages to be printed, then
cause a formfeed (unless no gap was specified).
o |If deferred node, do the foll ow ng:
o If there was no picture generated, then do nothing and just return.
o0 Call SetPort to nake the specified port the current port.
0 Do a ClosePicture to close the picture.
PrPicFile ($1213)
Descri pti on:
Prints a picture file generated in deferred node.
Passed:
Pri nt Recor dHandl e LONG Handl e to the print record
PrintG afPorthtr LONG Pointer to the Gaf Port used for printing
St at usRecPtr LONG Pointer to the printer status record
Ret ur ned:
None

Perfornms the follow ng:

(0]

OO0OO0OO0OO0OO0OOO0OOO

Looks at the driver's internal error value and if a Port Not On error has
occurred, it returns w thout doing anyt hing.
If i mediate node, return w thout doing anything.
I f deferred node, then do the follow ng:
If the error code is not zero (errors) then di spose of everything.
Put up an information dialog indicating that printing i s occurring.
If PrintGafPortPtr is NIL, create one and make a note of it.
Call OpenPort to nmake the GrafPort the current port.
If StatusRecPtr is N L, use an internal one.
Initialize the status record and the nunber of copies counter.
If the idle proc in the print record is NIL, point to an internal one.
Do The Fol | owi ng For Each Copy:
0 Calculate the nunber of bands it will take to print one page
and initialize the page counter.
o Do The Follow ng For Each Page:
0 Call the idle procedure routine and initialize the
band counter.
0 GCet the handle to the picture associated with the
current page.
0 Set the dirty flag in the status record to FALSE.
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o |f manual paper feed, put up a dialog and wait for
a response.
o Do The Followi ng For Each Band:

o Call the idle procedure.

0 Calculate the band rectangl e and update
i curband with the current band nunber.

o Call the idle proc again.

0 Set the imaging flag in the status record to TRUE

o Call InitPort to reinitialize the port.

0 Adjust fields in the port to cause drawing into
the band buffer.

0 Adjust fields in the location information field

of the status record and cal cul ate the sizing rectangl e.
0 Calculate the boundary rectangle for the band and set
the port rectangle to it.
0 Set the dipRgn and the VisRgn to the sizing rectangle.

o Initialize the band by filling it with white space.
0 Call DrawPicture to draw the picture into the band's
rect angl e.

o Do whatever is needed to print the pixel image in the
band' s rectangl e.
o Cear the imging flag.
0 Calculate the next band' s position
0 Increnment the band's counter and | oop back if not done.
o |If GAP was specified, cause a form feed.
o Increnment the page count to the next page and | oop back
i f not done.
0 |Increnment the nunber of copies counter and | oop back if not done.

0 Free any buffers that you own and close the port.
0 Dispose of the information dialog that you put up
o Dispose of each picture in the picture list by calling KillPicture.
o Dispose of the picture list itself.
0 Reset the cursor
Pr Error ($1413)
Descri pti on:
Gets the error code fromthe last Print Manager call.
Passed:
None
Ret ur ned:
Last Error WORD Result code fromlast Print Manager cal

Performs the foll ow ng:
0 GCets the driver's internal error value (which was determ ned by the | ast
driver call) and sets the return paraneter LastError to it.

Possi bl e Errors:

noErr or $0000

Pr Abor t $0080 Indicates print job was aborted
$1301 I ndicates missing drivers
$1302 I ndi cates Port Not On
$1303 I ndicates No Print Record
$1306 I ndi cat es PAP Connecti on Not Made
$1307 I ndi cates Read/ Wite PAP Error
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$1308 I ndi cates Printer Connection Failed

Pr Set Err or ($1513)

Descri ption:
Sets the error val ue.

Passed:
Er r or Nunber WORD Error nunber to be set

Ret ur ned:
None

Perfornms the follow ng:
0 Sets the driver's internal error value to the value of the passed
Err or Number paraneter.

Get Devi ceNane ($1713)

Descri pti on:
Used as a comuni cations tool between the printer driver and port driver

Passed:
None

Ret ur ned:
None

Performs the follow ng:
0 Calls the port driver routine PrDevPrChanged with the printer nane as
input. This is necessary for drivers that will work over AppleTalk. The
nane passed as the paraneter to PrDevPrChanged shoul d be what Appl eTal k
will use in an NBPLookup situation; for AppleTalk, such a nane shoul d
fol l ow NBP conventi ons.

PrDri ver Ver ($2313)
Descri pti on:
Returns the version nunber of the currently installed printer driver
Passed:
Wr dspace WORD Space for results
Ret ur ned:
versionl nfo WORD Printer driver's version nunber

Perfornms the follow ng:
0 Gets the internal version nunmber of the printer driver and returns it on
the stack at versionlnfo.

Note: The internal version nunber is stored
maj or byte, minor byte (i.e., $0103 represents version 1.3)

Pr Get Pri nt er Specs ($1813)
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Descri pti on:
Returns the type of printer and the printer's characteristics.
Passed:
Wor dspace WORD Space for results
Wor dspace WORD Space for results
Ret ur ned:
PrinterType WORD 0 = undefi ned
1 = ImgeWiter or IlmgeWiter |1
2 = ImageWiter LQ
3 = LaserWiter famly (except |ISC
4 = Epson
$8001 = generic dot matrix printer

$8003 = generic |laser printer
Pr Characteristics WORD Bits 15 - 2 = reserved, nust be zero

Bits 1-0: 00 = cannot deterni ne
01 = black and white
only
10 = col or capabl e

Performs the foll ow ng:
0 Returns characteristics intrinsic for the printer being supported.

Pr Get PgOri ent ati on ($3813)
Descri pti on:
Returns the page orientation fromthe current print record.
Passed:
Wr dspace WORD Space for results
Ret ur ned:
PgOrientation WORD Current page orientation:
0 = portrait
1 = |l andscape

Performs the foll ow ng:
0 Returns the page orientation fromthe current page setup information in the
print record.

| mredi at e Mode Procedures
To print in the i medi ate node, you need to install procedures which wll
cause printing when you make QuickDraw Il calls (as noted in PrQpenPage).

This section describes the structure and paraneters for these routines.

To install the imredi ate node procedures, first create a procedure table for

sixteen entries (16*4 bytes) and fill it with the standard procedures by
calling SetStdProcs. Once you have the standard procedures, install the
addresses of your procedures into it and call SetGafProcs. Installing your

procedure addresses will cause the appropriate QuickDraw Il calls to call your
procedures, which, in turn, will performthe actual printing.

The routines that need to be witten are known as QuickDraw Il "bottl eneck
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procedures." Access to the routines are frombank $EO0 (accessed by doing a
JSL to the appropriate address in bank $E0). Wen you call any of the
bottl eneck procedures, the first direct page of QuickDraw Il is active and the

foll owi ng direct page | ocations are valid:

Por t Ref $24
MaxW dt h $20
Mast er SCB $08
Userld $0A

Two bottl eneck procedures, StdText and StdPixels, are of nost concern when
witing i nmedi ate node procedures. (Refer to Apple |1 GS Technical Note #34
for nmore information on bottl eneck procedures.)

The routine StdText (standard text) is the standard text drawi ng routine. To
install this routine into your procedure table (as described above), make it
the first entry (offset of $00). Once it's installed, you can access it by
doing a long call to absolute address $E01EO4. |Its direct page paraneters are
as foll ows:

Dr awVer b $38 Describes the kind of text to draw. There
are three possible val ues:
Dr awChar Ver b 0
Dr awText Ver b 1
DrawCSt r Ver b 2
Text Ptr $DA If the draw verb is DrawlextVerb or
DrawCStrVerb, TextPtr points to the text
buffer or C string to draw.
Text Lengt h $08 If the draw verb is DrawTlext Verb,
Text Length contains the nunber of bytes in
the text buffer.
Char ToDr aw $D6 If the draw verb is DrawChar Verb,
Char ToDraw contains the character to draw.

The routine StdPixels is the standard pi xel map drawing routine. To install
this routine into your procedure table (as described above), put it at offset
$20. Once it's installed, you can access it by doing a long call to absolute

address $EO1E24. Its direct page paraneters are as foll ows:
SrcLocl nfo $CC The Loclnfo record for the source pixel
map
DestLoclnfo  $0C The Loclnfo record for the destination
pi xel map
Sr cRect $DC The source rectangle for the operation in

| ocal coordinates for the source pixel nmap
(as described in the source Loclnfo
record)

Dest Rect $1C The destination rectangle for the
operation in local coordinates for the
destination pixel map (as described in the
destination Loclnfo record)

Xf er Mbde $E4 The nmode to use for data transfer

RgnHandl eA $50 The handle to the first region to which
drawing is clipped (usually the dipRgn
fromthe GafPort) A NL handle is not
allowed. To signify no clipping, pass a
handl e to the WdeQOpen region, which is
defined as 10 bytes:
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Length $A (wor d)
- MaxI| nt - $3FFF (wor d)
- MaxI nt - $3FFF (wor d)

+Max| nt +$3FFF (wor d)
+Max| nt +$3FFF (wor d)

RgnHandl eB $60 The handle to the second region to which
drawing is clipped (usually the VisRgn
fromthe GafPort) A NL handle is not
all owed. To signify no clipping, pass a
handl e to the WdeQOpen region.

RgnHandl eC $70 The handle to the second region to which
drawing is clipped (usually the mask
region fromthe CopyPi xels or the
Pai nt Pi xels call) A NL handle is not
all owed. To signify no clipping, pass a
handl e to the WdeOpen region.

Exanpl e:

LR Rk O Sk R IRk O O S R R I Rk I R Rk R R R S b R R R R
1

;** Exanple of Inmedi ate Mode Printer Procedures. * %

IR R I R R R R R R R R R I R R R R R R R R O O
1

| mredpr ocs Start

Sr cRect equ $DC
SrcLoclnfo equ $CC
Dr awMer b equ $38
Text Ptr equ $da

Text Lengt h equ $d8
Char ToDr aw equ $d6

Pi xel Entry
phb ;save data bank reg on stack
phk ; get program bank reg.
pl b ;use as data bank reg.
lda i PrErr ;get errors
beq Conti nue ;branch if none
brl ExitPixel ;branch if errors

Cont i nue anop

; This gets the source rectangle and stores it at Pixel Rect
| dx #6

MoveSr ¢ | da SrcRect, x
sta Pi xel Rect, x
dex
dex
bpl MveSrc
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; This gets the source Loclnfo and stores it at Pixel Loc

| dx #16-2
Movell I da SrclLocl nfo, x
sta Pi xel Loc, x
dex
dex
bpl Mvell
pushptr Pi xel Loc ; push pointer to Loclnfo
pushptr Pi xel Rect ;push pointer to rectangle

B R b e
Insert code here to print a pixel map

; | NPUT: Pi xel Loc LONG Pointer to pixel Loclnfo
; Pi xel Rect LONG, Pointer to pixels BoundsRect
; SP- >
e O o
Exi t pi xel | da #0 ;return with no errors
clc
pl b ;restore data bank
rtl ;returnith | ong
Pi xel Loc ds 16 ; pi xel Loclnfo
Pi xel Rect ds 8 ; pi xel rectangl e

; _StdText Procedure (Prints Standard Text)

St dText Entry
phb ;save data bank reg on stack
phk ; get program bank reg.
pl b ;use as data bank reg.

pushptr PenPos
_Get Pen ;current pen pos. -> PenPos

+++++++++H A
Insert Code Here to nove the printers head to the corresponding

PenPos position (if needed).
++++++++++

pushword #0 ;space for textwidth
;(for call to TextWdth)

| da DrawNVerb ;get Drawverb

beq DoCar ;1 f Drawver b=0 t hen DoCar
cnp #1

beq Dot ext 2 ;i f DrawMer b=1 t hen Dot ext 2

;Vé get here if it's a "C' string (Drawerb=2)
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DoCstri ng

anop
sep #$20
| onga of f

; Search down through string looking for termnator to calc. length

KeepLooki ng

TheEnd

;VE get here i

DoCar

;Vb get here i

DoText 2

I dy #0

lda [TextPtr],y

beq TheEnd

i ny

bra KeepLooki ng

rep #$20

| onga on

| da Text Ptr+2

pha ;push the pointer to string
| da Textptr

pha

phy ;push the length of sting
bra Common

f it's just one character (Drawerb=0)

anop
pushword #0

tdc

clc

adc #Char ToDr aw ;cal cul ate addr. of char
pha ; push addr. of character
pushword #1 ;push I ength of one char
bra Common

f it's a string of text (Drawerb=1)

anop
| da TextPtr+2

pha ; push pointer to the string
| da Textptr

pha

| da Text Length

pha ;push the strings length
lda 5,s ;Dup the last 3 words of
pha ;the stack (for _Text W dth)
lda 5,s

pha

I da 5,s

pha

B

I nsert code

here to print the text

; I NPUT: Text Poi nt er LONG Pointer to text to print
; Text Length WORD, No. of bytes to print
; SP- >
B e
_TextWdth ;get the texts width (DH)
pushword #0 ;set (DV)=0
_Move ;move current pen |ocation
Exi t Text | da #0 ;return with no errors
clc
pl b ;restore data bank
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rti ;returnith | ong
PenPos ds 4 ;pen position
end

Furt her Reference

o Apple I GS Tool box Reference, Volumes 1 & 2

### END OF FILE TN.11GS. 035
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#36: Port Driver Specifications

Revi sed by: Matt Deat herage & Suki Lee Sept enber 1989
Witten by: Dan Hitchens May 1988

This Techni cal Note describes howto wite your own drivers for Apple I1GS
ports.

Changed since January 1989: Added description of new port driver
structure.

I ntroduction

A port driver handl es certain hardware-specific duties for the Print Manager
such as initializing firmvare and handling | ow Il evel hardware handshaki ng
protocols, if any are inplenmented. The port driver structure, like the
printer driver structure, insulates the Print Manager from|owlevel details
of printers and interface cards (or ports) so that the same calls work across
various hardware configurations, provided drivers are installed on the boot

di sk.

Note that a port driver could also easily be called a card driver; the term
port is used because the first ones witten were for the internal ports of the
Apple 11GS. A port driver could interface any printer (for which there is a
printer driver) with any kind of port or peripheral card that can handle it.

A familiar exanple would be a parallel printer interface card--a port driver
for a parallel card would enable the Print Manager to print graphics to any
parall el printer connected to it (provided, again, there was a printer driver
for the particular printer installed).

In general, you need a port driver for each port or interface card through
which you intend to print, and a printer driver for each printer to which you
intend to print. On SystemDisk 4.0, Apple provides port driver files for the
printer port (PRI NTER), the nodem port (MODEM), a port connected to the

Appl eTal k network (APPLETALK), and a parallel printer interface card
(PARALLEL. CARD). Apple also provides printer drivers for the ImageWiter and
Il mgeWiter Il (I MAGEWRI TER), the InmageWiter LQ (I MAGEWRI TER LQ, the
LaserWiter fanmily.(LASERWRI TER), and an Epson (EPSON). Wth this
configuration, you can print to any of the printer types above through any of
the ports, cards, or over AppleTalk. Oher printer drivers and port drivers
woul d extend the user's sel ection of available configurations.

What's in a Port Driver

File Structure
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Users can install new port drivers into the systemby copying a port driver
file into a subdirectory called DRIVERS within the SYSTEM subdi rectory or by

running the Installer if the driver is supplied with a script to install it.
The port driver file nust be of type $BB. There are two kinds of port
drivers: local drivers, intended to drive a printer connected |locally, and

network drivers, which handle printers connected over an Appl eTal k net worKk.
Local drivers have an auxiliary type of $0002, and AppleTal k drivers (there
shoul d be only one) have an auxiliary type of $0003.

Port Driver Calls

A port driver nust support the follow ng calls:

Pr DevPr Changed $1913
Pr DevSt art up $1A13
Pr Dev Shut Down $1B13
Pr DevQpen $1C13
Pr DevRead $1D13
PrDevWite $1E13
Pr DevC ose $1F13
Pr DevSt at us $2013
Pr DevAsyncRead $2113 (alias PrDevl nitBack)
Pr DevW i t eBackground $2213 (alias PrDevFill Back)
Pr Por t Ver $2413
PrDevl sl t Saf e $3013

Note that a network port driver has nuch nmore work to do than a regul ar
(local) port or card driver. A local driver only has to worry about one
printer, whereas a network port driver may find that there is not even a
printer available on a running network. The information on network drivers is
provided nostly for informational purposes; you should never find it necessary
to wite your own AppleTal k port driver.

Entering and Exiting a Port Driver

Entering and exiting is the sane as described for the printer driver calls in
Appl e 11 GS Technical Note #35, Printer Driver Specifications. The new driver
structure described there applies as well. As of this witing, there are no
optional calls a port driver may support. The docunented |ist nust be
supported in its entirety.

Pr DevPr Changed $1913

Descri pti on:
The Print Manager makes this call every tine the user accepts this port
driver in the Choose Printer dialog.

I nput : LONG printer nane pointer

Di rect Connect:

0 Makes sure that this port has been set up correctly in the Control Panel
(parity, baud rate, etc.), and puts up an alert for the user if it has not
been. Renenber that if you change settings, even at the user's request,
you shoul d change the Battery RAM paraneters as well, so the setting
changes will be reflected when the user enters the Control Panel.
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Net wor k:
0 Copies the printer nane to | ocal storage for use in the NBPLookup function
of the Appl eTal k PAPopen and PAPstatus calls, usually by placing it in the
Appl eTal k paranmeter block. This function is simlar to that performed by
PrStartUp, except that PrDevPrChanged is called whenever the printer is
changed by the user with the Choose Printer dialog.

Pr DevStart Up $1A13
Descri pti on:
This call is not required to do anything. However, if your driver needs to

initialize itself by allocating nmenory or other setup tasks, this is the
place to do it. Network drivers should copy the printer nane to a | oca
storage area for later use.

I nput : LONG printer nane pointer
LONG zone name pointer

Di rect Connect:
0 Required to do nothing. This is a good place to do your own set-up tasks,
if you have any.

Net wor k:
0 Copies the printer nane and the zone nane to |ocal storage for use in the
NBPLookup function of the Appl eTal k PAPopen and PAPstatus calls, usually by
placing it in the Appl eTal k paraneter bl ock

Pr Dev Shut Down $1B13
Descri pti on:
This call, like PrDevStartUp, is not required to do anything. However, if

your driver performs other tasks when it starts, fromthe norma

(all ocating nenory) to the obscure (installing heartbeat tasks), it should
undo them here. |If you allocate anything when you start, you should
deal l ocate it when you shutdown. Note that this call nmay be nade wi thout a
bal ancing PrDevStartUp, so be prepared for this instance. For exanple, do
not try to blindly deallocate a handle that your PrDevStartUp routine

all ocates and stores in local storage; if you have not called PrDevStartUp,
there is no telling what will be in your |ocal storage area.

I nput : none

Pr DevQpen $1C13

Descri ption:
This call basically prepares the firmvare for printing. It nust initialize
the firmvare for both input and output. Input is required so the connected

printer may be polled for its status.

A network driver has considerably nore work to do, including the
possi bility of asynchronous communi cations. Details are provided bel ow

I nput : LONG conpl etion routine pointer
LONG reserved | ong
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Di rect Connect:
o Initializes the firmvare for input and output, preparing for reading from
or witing to the printer.
o If the conpletion pointer is NIL, then RTL. If it is not NIL, then perform
a JSL to the conpletion routine.

Net wor k:

0 Initializes the End-O-Wite paraneter in the AppleTal k PAPWite paraneter
block to zero. Never call AppleTalk INIT to initialize the firnware.

o If the conpletion pointer is NIL, then prepares for synchronous
communi cations. If it is not NIL, prepares for asynchronous printing.

0 Calls AppleTal k PAPopen to nake connection, returning an error if one is
returned to you.

0 Stores the AppleTal k Sessi on nunber in the PAPRead, PAPWIite and PAPC ose
par anet er bl ocks.

0 Executes an RTL if there is no conmpletion routine (pointer is NL),
otherw se performa JSL to the conpl etion routine.

Pr DevRead $1D13
Descri pti on:
This call reads input fromthe printer.
| nput : WORD space for result
LONG buf f er pointer
WORD nunber of bytes to transfer
Qut put : WORD nunber of bytes transferred

Di rect Connect:
0 Reads a specified nunber of bytes fromthe printer into the buffer.

Net wor k:
o0 Calls AppleTal k PAPRead to read synchronously. Since there is no
conpl etion pointer, reading froma network device nust always be done
synchronously. To read asynchronously, use PrDevAsyncRead.

PrDevWite $1E13

Descri ption:
Wites the data in the buffer to the printer and calls the conpletion
routine.

I nput : LONG wite conpletion pointer

LONG buf f er pointer
WORD buffer length

Di rect Connect:
0 Wites the contents of the buffer to the printer.
o If the conpletion pointer is NIL, then RTL. |If it is not, then performa
JSL to the conpletion routine.

Net wor k:
o If the conpletion pointer is NIL, then witing will occur synchronously.
O herwise, witing will occur asynchronously.
o Calls AppleTalk PAPWite to transfer the contents of the buffer.
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o |If the conpletion pointer is NIL, then RTL to the caller. Oherw se,
performa JSL to the conpletion routine first, with the error code in the
accunul at or.

Pr Devd ose $1F13
Descri pti on:
This call is not required to do anything. However, if you allocate any

systemresources with PrDevOpen, you should deallocate themat this tine.
As with start and shutdown, note that PrDevC ose could be called without a
bal anci ng PrDevOpen (the reverse is not true), and you nust be prepared for
this if you try to deallocate resources which were never all ocated.

I nput : none

Di rect Connect:
o0 No required function.

Net wor k:
0 Sets End-OF-Wite paraneter in AppleTal k PAPWite parameter block to one.
0 Calls PAPWite with no data.
o Calls PAPC ose.

Pr DevSt at us $2013

Descri pti on:
This call perforns differently for direct connect and network drivers. For
direct connect drivers, it currently has no required function, although it
may return the status of the port in the future. For network drivers, it
calls an AppleTal k status routine, which returns a status string in the
buffer (normally a string like "Status: The print server is spooling your
docunent").

I nput : LONG status buffer pointer

Di rect Connect:
o Does not hi ng.

Net wor k:
0 Calls AppleTal k PAPSt at us.

Pr DevAsyncRead $2113
Descri pti on:
Si nce PrDevRead cannot read asynchronously, this call is provided for that

task. Note that this does nothing for direct connect drivers, and if the
completion pointer is NIL, it behaves for network drivers exactly as
Pr DevRead does.

I nput : WORD space for result
LONG conpl eti on pointer
WORD buffer length
LONG buf f er pointer
Qut put : WORD nunber of bytes transferred
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Di rect Connect:
o Does not hi ng.

Net wor k:

o |If the conpletion pointer is NIL, then perforns exactly as PrDevRead.

0 Calls AppleTal k PAPRead; the actual length read is passed back in the
PAPRead paraneter bl ock

0 Performa JSL to the conpletion routine, which returns the length read in
the X register and an ECF flag in the Y register. As usual, the
accunul ator contains the error code and the carry is set if an error
occurs.

0 In the case of a synchronous call, it perforns a JSL to the conpletion
routine, which pushes the length read onto the stack

Pr DevW i t eBackgr ound $2213

Descri ption:
This routine is not inplenmented at this tine.
I nput : LONG compl eti on procedure pointer
WORD buffer length
LONG buf fer pointer
Pr Por t Ver $2413
Descri pti on:
Returns the version nunber of the currently installed port driver
I nput : WORD space for result
Qut put : WORD Port driver's version nunber

Di rect Connect and Network:
0 GCets the internal version nunber of the port driver and returns it on the
st ack.

Note: The internal version nunber is stored as a major byte and a
m nor byte (i.e., $0103 represents version 1.3)

PrDevl slt Saf e $3013

Descri pti on:
This call checks to see if the port or card which your driver controls is
enabled. It should check at |east the corresponding bit of $E0C02D, and
checking the Battery RAM settings wouldn't hurt any either

I nput : WORD space for result
Qut put : WORD Bool ean indicating if port is
enabl ed

Di rect Connect and Network:
0 Checks the systemto see if the hardware and/or firmvare for the card or
port this driver controls is enabled, and returns TRUE if it is safe to
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proceed and FALSE if not. Note that for a port driver that controls an
interface card, this call should return FALSE if the card is disabled and
the port is enabled, while for a port driver which controls an Apple I1GS
internal port, the returned value should be TRUE if the port is enabled and
FALSE i f not.

Furt her Reference

o0 Apple I GS Tool box Reference, Volumes 1 & 2
o0 Apple I GS Technical Note #35, Printer Driver Specifications

### END OF FILE TN.11GS. 036
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#37: Fr ee- For m Synt hesi zer Ti ps

Revi sed by: Ji m Mensch Novenber 1988
Witten by: Ji m Mensch May 1988

This Technical Note is intended to help a person who is unfamliar with the
Appl e 11 GS Sound Tool Set use the Free-Form Synt hesi zer effectively.

The primary function of the Free-Form Synthesizer is to allow an application
programto start one or nore conplex digitized or conputed waveforns playing
on the Apple I1GS without further intervention fromthe application. The
waveformis a series of bytes, each representing the anplitude of your

out goi ng sound at a particular nmoment in time (defined by the sanpling
frequency you set). After a call to FFStartSound, the Sound Tool Set takes
care of all chores involved in |oading the DOC RAM setting up registers, and
actual ly playing your sound. Once playing, your sound will continue unti
either the Sound Tool Set encounters a NIL pointer in the waveformlist, or
until you call FFStopSound.

FFSt art Sound Par anet ers
FFStart Sound has only two paraneters: the first a Wrd containi ng channel
generator, and node information, and the second a Pointer to a paraneter
bl ock.
|15 |14 |13 |12 |11 |10l 9| 8| 7| 6| 5] 4] 3] 2] 1] 0
I I (. (. (. I

I
DOC channel nunber ($0-$1)
top 3 bits should be set to O

I I
I I I
| Reserved must be set to O
I
| Fr ee- Form Synt hesi zer = $01
CGener at or nunber ($0-$E) Not e Synt hesi zer = $02
Reserved = $03- $07
Application defined = $08-$0F

Figure 1 - Channel - Gener at or - Mode Word

The Channel - Gener at or - Mode Word i s broken down into 4 nibbles. The | ow order
ni bbl e specifies the particular synthesizer you are using. (Because this Note
is only about the Free-Form Synthesizer, we will be using only a 1 in this

ni bbl e.) The adjacent nibble nust be set to 0 for now The next nibble

speci fies which generator to use. The IIGS has 15 generators fromwhich to
choose, and as the application designer, it is up to you to deci de which one
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to use. It might be appropriate, however, to call FFGeneratorStatus first to
ensure that the generator currently is available. (It could be in use already
by a desk accessory or previously started sound.) The high-order nibble

speci fies which channel to use. The I1GS supports two separate sound channel s
for output. |If you are using a stereo adapter, you could start up many sounds
and route themto either channel 0 or channel 1 to get a full stereo effect.
(The channel is ignored if you are not using a special piece of nulti-channe
har dwar e. )

The paraneter bl ock contains paraneters describing the sound and how it should
be played. Here is a sanple Pascal definition of that paraneter bl ock

FFPar mBl ock = record

waveStart: Ptr;

waveSi ze: | nt eger;

freqO fset: I nteger;

DOCBuf f er : I nt eger ; { Hi gh order byte significant }
buf fer Si ze: | nt eger; { Low order byte significant }
next Wave: "FFPar nBl ock;

vol Setting: | nteger;
end;

The first paranmeter is a 4-byte address telling the Free-Form Synt hesi zer
where in nmenory it can |locate your sanple data. The next paraneter is a word
speci fyi ng the nunber of 256-byte pages of sound you wish to play. The
wavef orm data shoul d be a series of bytes, each representing one sanple. Wave
tabl es nmust be exact nultiples of 256 bytes.

Not e: A zero value in the waveform can cause a sound to stop, so
be sure to check your data to ensure that this does not happen

The frequency offset paraneter specifies the sanpling frequency that the Free-
Form Synt hesi zer shoul d use during playback. This nunber can be conputed by
the follow ng formul a:

freqOffset = ((32*Sanple rate in Hertz)/1645)

The frequency offset paraneter is the nost often m sunderstood paraneter, so
will explain a little about sanpling rates. The sanpling rate is how many
sampl es (bytes) per second to play. |If you have a digitized wave that
represents 2 seconds of sound, and it takes up 44K of nenory, then it was
sanpled at 22 kHz (which, by the way, is good for full sound reproduction).
The sanpling rate nmust be at |east twi ce that of the naxi mum fundanenta
frequency you want to sanple. However, for good sound reproduction, you nay
want to sanple at |east eight tinmes the fundanental frequency in order to
capture the higher harnonics of nusical instrunments and the human voice

The DOC starting address and buffer size tell the Free-Form Synthesizer which
portion of the 64K sound RAMto use as a buffer during playback. The wave is
taken from your waveformin chunks and placed in sound RAM for playback. Each
time the buffer nears enpty, it will need to be reloaded with nore sound. The
size of the buffer specified determ nes how often the Free-Form Synt hesi zer
must interrupt the 65816 to reload the buffer. The buffer size nust be a
power of two because of the way the sound General Logic Unit (GQ.U) specifies
addresses. (The value for this paraneter nust also be a power of two.) A
good length to use would be at least 1/10 second of sound. For example, if
you were using a sanpling rate of 16 kHz (16,000 sanmpl es per second), you
woul d want a buffer at |east 2,048 bytes long, or about 8 pages. It does not
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hurt to round this nunber up. You nmanage the DOC RAM so you shoul d decide
what nmenory to use. It is usually a good idea to have nultiple buffers if you
have a chain of waves. (I like |leaving page zero free, as the Note

Synt hesi zer uses the data in the first 256 bytes, and accidentally placing a
zero in that page could cause it to fail.)

The next wave pointer is a 4-byte pointer to the next paraneter block. Wth
this parameter you can string together many waveforns for nore continuous
sound, or you can nake your sounds infinitely recursive by pointing back to
the original wave form

The volune setting is a word which represents the relative playback vol une.
It can range fromO to 255.

O her Tips

When you shut down the Sound Tool Set, it will stop all pending sounds, so be
sure to |l eave anple tine between starting and ending a sound. |f you have a
series of wave forns strung together, you can change their paraneters on the
fly. Changes take effect as soon as the waveformis started. (You could use
this to find the correct sanpling frequency of a wave, by having the next wave
poi nter point back to the start of your paranmeter block. This would cause the
sound to play indefinitely. You then could change the freqOifset val ue, and
the sound woul d change each tinme it is restarted.)

Here is a sanple code segrment (in APW Assenbler format) that creates a 1-kHz
wave in nenory sanmpled at 16 kHz and plays it:

FFSound DATA
t heSound ds $2000 ; FFSound wave. .
MyFFRecord dc A4' t heSound' address of wave

dc i'$20' size of wave in pages.
Rat e dc i’ 311 16-kHz sample rate

dc it 1 ; DCC starting address

dc i ' $0800 DOC buffer size
dc ad4' 0' no next wave
Vol 1 dc i ' $007F ki nda nedi um .
; 1-kHz triangle wave sanpled at 16 kHz one full segnent
oneAngl e dc i 1' $40, $50, $60, $70, $80, $90, $A0, $BO
dc i 1' $C0, $B0, $A0, $90, $80, $70, $60, $50
End
Test FF Start
Usi ng FFSound
MakeWave ANop
| dx #$0000
MADO10 t xa ; get index
and #$000F use just |low nibble as index

tay
| da oneAngl e, y
sta t heSound, X

into triangle wave table

and store it into sound buf

i nx

i nx

cpx #$2000 ; we Done?

bl t MADO10 ; nope better finish
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PushWor d #3$0001
PushLong #M/FFRecord
_FFSt art Sound

rts

end

Furt her Reference
0 Appl e 11 GS Tool box Reference, Volune 2

### END OF FILE TN.11GS. 037
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#38: List Controls in Dial og Boxes

Revi sed by: Eri c Sol dan July 1989
Witten by: Keith Rollin May 1988

This Technical Note describes howto include a list control into a dialog box.
Sanpl e APW C source code is included

Changes since Novenber 1988: Added di scussion of System Software 5.0

consi derati ons.

The need to put a list control into a dialog box is obvious. The Print
Manager does it. The Font Manager does it. You may want to use one in your
own application to manage a list of data base fields or spreadsheet functions.
However, performing the task is not as obvi ous as the need.

G ven the new features of TaskMaster in System Software 5.0, it is now nuch
easier to enulate a nodal dialog in a normal window |If you need to add a
list control to a nodal dialog, you should seriously consider enulating a
nmodal dialog with a nornal w ndow i nstead of using the Dialog Manager. |f you
use the Dial og Manager, the followi ng procedure and sanple C fragnent
illustrate the techni que necessary for adding a list control

I ndi vi dual Steps

Basically, there are three check-off itenms for putting a list control into a
di al og box:

1. You nust install the list explicitly into the dial og box yourself.
This shoul d be done after you have created the dialog box with a
call to Newwbdal Di al og or Get Newbdal Di al og. Do not install it
as a Userltemor UserClltem Installing it as a Userltemwould
cause the Dial og Manager to place an invisible customcontrol over
the list, preventing l|later use of FindControl to manage it.
Installing the list as a UserCtlltem does not allow the Iist
control to be properly initialized.

I nitVal ues()
/[* Get a Full Screen, invisible dialog windowwth only
a Quit button in itx/
myDi al og = Get NewMbdal Di al og( &Pri nt Di al og) ;

/* Add this List Control ourselves */
myLi st Hhdl = Createli st (nyDi al og, &ryList);
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/* Get the handle for the Scrollbar Control */
listScrollHandl e = (**nyLi stHndl).ctl Li stBar;

/* Save and Zero out the RefCons */

| i st Ref Cons = Get Ct| Ref Con(nyLi stHndl);

scrol | Ref Cons = Get Ct| Ref Con(li st Scrol | Handl e) ;

ZeroRef Cons(); /* This is explained belowin item#3 */

/* Now show t he di al og box */
ShowwW ndow( nyDi al og) ;

}

2. Because the list control is not a dialog item a customFilterProc
must be installed for Mdal Dialog to test for nouse-down events.
Pass the address of this routine (with the high bit set so that
default handling of items will be in effect) when you call

Modal Di al og.
pascal Word nyFilterProc(theD al og, theEvent, theltem
G af Port Ptr t heDi al og;
Event Record *t heEvent ;
| ong *theltem
{
Ct I RecHndl t Handl e;
if ((*theEvent).what == nmouseDownEvt) {
Fi ndCont rol (&t Handl e, (*t heEvent) . where, t heDi al og);
if ((tHandle == nyListHndl) || (tHandle == listScroll Handl e)) {

/* Set the RefCons back to the way the |ist manager
i kes them */
Rest or eRef Cons() ;
TrackControl ((*theEvent).where, (LongProcPtr) -1, tHandle);
Zer oRef Cons() ;

/* Tell the Dialog Manager that we handl ed this event */
return(true);

}

}
/[* W didn't do anything, so return false to get Dial og Manager
to handle this event */
return(fal se);

}

3. The Dial og Manager uses the RefCon field of its itens (all of
which are installed as controls). Unfortunately, the List Manager
al so uses the RefCon field for its own purposes. This shared use
means that a judicious juggling of those values is required. This
juggling is the reason for the two routines RestoreRefCons and
Zer oRef Cons used above.

/* Zero out the RefCons for the Dial og Manager */
Zer oRef Cons()

Set Ct | Ref Con( 0, nyLi st Hndl ) ;
Set ¢t | Ref Con( 0, i stScroll Handl e);
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}

/* Restore the RefCons for the List Manager */
Rest or eRef Cons()

Set Ct | Ref Con( | i st Ref Cons, nyLi st Hndl ) ;
Set Ct | Ref Con(scrol | Ref Cons, |i st Scrol | Handl e) ;

Note: Because the Dial og Manager currently uses the RefCon to keep
track of which dialog itemis identified with which particul ar
control, zeroing the RefCon fields can cause a little confusion.
Specifically, those who would like to do GetFirstDitemfromwthin
a Standard File call may get a zeroed RefCon as a result. This is
true for Standard File 3.0 and later (System Software 5.0), as
this is the first inplenmentation of Standard File to use the List
Manager .

Putting It Al Together

Here are nost of the pieces put together. |InitTools and Shut DownSt uf f
routi nes have been om tted, but they are straightforward.

char *ry *7;
Graf Port Ptr myDi al og;
Li st Ct | RecHndl myLi st Hndl ;
Ct | RecHndl I'istScroll Handl e;
| ong I i st Ref Cons, scroll Ref Cons;
#define Quit ok
char quitStr[] = "\pQuit";
IteniTfenpl ate quitButton = {
Qi t,
140, 450, 154, 590,
buttonltem
quitStr,
0,
0,
NULL};

Di al ogTenpl ate PrintDi al og = {
30, 20, 190, 620,

fal se,

0,

&qui t But t on,

NULL} ;
char stringl[] = "Stringl";
char string2[] = "String2";
char string3[] = "String3";
char string4[] = "String4";
char string5[] = "String5";
char string6[] = "String6";
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char string7[]
char string8[]

"String7";
"String8";

MenRec nyMenbers[8] = {
stringl, 00,
string2, 00,
string3, 00,
string4, 00,
string5, 00,
string6, 00,
string7, 00,
string8, 00};

ListRec nyList ={
40, 175,102, 400, /* Encl osing Rectangle */

8, /* Nunber of List Menbers */
6, /[* Max Vi ewabl e nmenbers */
3, /[* Bit Flag */
1, [* First menber in view */
NULL, /* List control's handle */
NULL, /* Address of Custom drawi ng routine */
10, /* Height of list nenbers */
5, /[* Size of Menber Records */
(MenRecPtr) nyMenbers,/* Pointer to first elenent in MenRec[] */
NULL, /* Becones Control's refCon */
NULL /* Color table for list's scroll bar */
b
/* EOR R I I I I S R R S I I I I I */
mai n()
word what ;
I nitTool s(); /[* initialize tools */
I nitVal ues(); /[* Get dialog box. Install List control */
do {

what = Modal Di al og( (WordProcPtr) ((long)nyFilterProc | 0x80000000));
} while (what !'= Quit);
Shut DownSt uf f () ;
}

pascal Word nyFilterProc(theD al og, theEvent, thelten
Graf Port Ptr t heDi al og;

Event Record *t heEvent ;

| ong *theltem
{

Ct | RecHndl t Handl e;

if ((*theEvent).what == mouseDownEvt) {
Fi ndCont rol (&t Handl e, (*t heEvent) . where, t heDi al og) ;
if ((tHandle == nyListHndl) || (tHandle == listScroll Handle)) {

/* Set the RefCons back to the way the |ist manager
i kes them */
Rest or eRef Cons();
TrackControl ((*theEvent).where, (LongProcPtr) -1, tHandle);

Apple ][ Computer Family Technical Documentation
Tech Notes -- Developer CD Volume 2 -- September 1989 -- 246 of 535




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

Zer oRef Cons() ;

/* Tell the Dialog Manager that we handl ed this event */

return(true);

}

}
/[* W didn't do anything, so return false to get Dial og Manager

to handle this event */
return(fal se);

}

/* Zero out the Refcons for the Dial og Manager */
Zer oRef Cons()

Set Ct | Ref Con( 0, nyLi st Hndl ) ;
Set ¢t | Ref Con( 0, i stScroll Handl e);

}

/* Restore the Refcons for the List Manager */
Rest or eRef Cons()

Set ¢t | Ref Con( i st Ref Cons, nyLi st Hndl ) ;
Set Ct | Ref Con(scrol | Ref Cons, | i st Scrol | Handl e) ;

I nitVal ues()

[* Get a Full Screen, invisible dialog wi ndow wth
only a Quit button in it */
myDi al og = Get NewMbdal Di al og( &Pri nt Di al og) ;

/* Add this List Control ourselves */
myLi st Hhdl = Createli st (nyDi al og, &ryList);

/* Get the handle for the Scrollbar Control */
listScroll Handle = (**nyLi stHndl).ctl ListBar;

/* Save and Zero out the RefCons */

i stRef Cons = Get Ct| Ref Con(nyLi st Hndl);

scrol | Ref Cons = Get Ct| Ref Con(li st Scrol | Handl e) ;
Zer oRef Cons() ;

/* Now show t he dial og box */
Showw ndow( nyDi al og) ;

}
### END OF FILE TN.11GS. 038
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#39: Mega Il Video Counters

Revi sed by: Dave Lyons July 1989
Witten by: J. Rickard May 1988

This Technical Note describes the Mega Il video output registers, which your
applications can use to get information about where the beamis |ocated on the
Appl e 11 GS display.

Changes since Novenber 1988: Corrected description of when VBL begins

and sinplified exanple code to read the scan |ine nunber.

The Mega Il controls video timng for the Apple I1GS with a 16-bit counter
split into a 7-bit horizontal and a 9-bit vertical part (Figure 1). The
counter outputs are nmade available to programs running on the machi ne through
two addresses in the |1/0O space, $CO2E for the vertical count and $CO2F for the
hori zontal count. These outputs can be used by a programfor finer contro
over display update tining.

Vertical Counter | Hori zontal Counter

| |
V5| V4| V3| V2| V1| VO| VC| VB| VA HPE| H5| H4| H3| H2| H1| HO|
[ I

I

I

$E0CO2E | $EOCO2F

Figure 1 - Mega Il Video Counter

You can see that one bit of the nine-bit vertical counter is in |ocation
$EOCO2F with the seven bits of the horizontal counter. Keep this location in
m nd when readi ng the counters.

The seven-bit horizontal counter starts at $00 and counts from $40 to $7F (the
sequence is $00, $40, $41,...,%$7E, $7F, $00, $40,...). The active video tinme
consi sts of 40 one microsecond clock cycles starting with $58 and endi ng

with $7F. Since this count changes at 980 nanosecond intervals, it wll
probably be of little use to nost prograns.

The nine-bit vertical counter ranges from $FA through $1FF (250 through 511)
in NTSC node (vertical line count of 262) and from $C8 through $1FF (200
through 511) in PAL video timng node (vertical line count of 312). Vertica
counter value $100 corresponds to scan line zero in NTSC node. The vertical
count changes at 63.7 microsecond intervals, giving a programtime to respond
to a specific count before it changes. The vertical counter byte, at $EOCO2E
only changes half as often (at 127 m crosecond intervals) since the |lowest bit
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of the nine-bit counter is actually stored in the next byte (at $E0CO2F).

The nine-bit counter consists of bits VA VB, VC, VO, Vi, V2, V3, V4 and V5.
Bits VO through V5 can be read as a six-bit value. |If this value is between 0
and 23, it is the line on the text screen currently being updated. O her

val ues indicate the vertical blanking cycle is occurring. Bits VA through VC
can be read as a three-bit value (0-7) indicating which scan |ine of a text
character (characters are conposed of eight lines) is currently being drawn.

The vertical counter can al so be used to determ ne which scan line (0-191 for
nmost vi deo nodes, including high-resolution and doubl e hi gh-resol ution, and
0-199 for super high-resolution) is being updated at any gi ven nonent.

Exanpl e

Suppose you want to repaint a portion of the super high-resolution screen that
will require nore time than the vertical blanking period allows. You wll
have a tear in your animation when the screen's refresh cycle catches up with
your draw ng.

One solution to this problemwould be |ocating the approximate place the tear
occurs and starting your drawi ng when the systemis scanning that |ine of
graphics. Let's say you are painting an area that is about (for exanple) 100
pi xel s wi de and 200 pixels tall in 320 node, and that the tear will occur
somewhere around scan line 80. To avoid the tear, you would wait until the
systemis scanning line 80, then you would start redrawing at the top of the
screen. This way, you should be finished drawi ng when the systemis back to
scanning line 80 again and you will have flicker-free screen updating.

The tricky part is trying to determ ne just when the systemis scanni ng any
given scan line. One way to deternmine this is to examine the Mega Il video
counter registers at $EOCO2E (vertical) and $EOCO2F (horizontal), described
above. By using sone sinple arithmetic you can cone up with the exact scan
I ine being updated. The follow ng piece of code conputes the current scan

I i ne nunber (assum ng eight-bit native node):

| da >$E0CO2F

asl A i VAis nowin the Carry flag
| da >$E0CO2E
rol A ;roll Carry into bit O

The result (in A) is the low byte of the vertical counter. This value is O
for the first scan line, 1 for the second scan line, etc. Values $FA to $FF
are used twi ce, since you ignore the high byte of the vertical counter. (The
six scan lines inmedi ately above scan line 0 are nunmbered $0FA to $0FF, and
the six above those are $1FA to $1FF.) The exanpl e code | eaves the highest
bit of the vertical counter in the Carry flag, if you really want it.

Note that the VBL interrupts always trigger at scan |line 192, even in Super
Hi - Res di splay node, and that the $C019 soft switch indicates vertica
blanking is in effect starting at scan line 192. Be careful polling for a
specific scan line nunber--if interrupts are enabled, it is conceivable that
the systemw || be busy processing an interrupt every time that scan line is
bei ng scanned, so your programw ||l hang forever waiting for it.

Setting a scan line interrupt is another way to determ ne when a particul ar
super high-resolution scan line is being drawmm. However, you mnmust be carefu
in turning scan line interrupts on and off so that you do not interfere with
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the cursor in QuickDraw Il (which uses scan line interrupts).

Furt her Reference

0 Appl e 11 GS Tool box Reference, Volune 2
0 Appl e 11 GS Technical Note #40, VBL Signal

### END OF FILE TN. 11 GS. 039
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#40: VBL Si gha

Revi sed by: Dave Lyons July 1989
Witten by: Rob Moore & Rilla Reynol ds May 1988

This Technical Note discusses reading the VBL signal to acconplish snooth
ani mati on.

Changes since Novenber 1988: Noted that vertical blanking does not begin
when you mi ght expect on the Apple 11 GS and renmoved references to the Apple
I'lc.

Appl i cations can acconplish snooth animation on the Apple I1GS and Apple Ile
by changing the data on the screen during the tinme the systemis tracing the
unusabl e area of the display. This tine is called "vertical blanking" or
"VBL" in this Note. You can determne the state of the VBL signal by reading
| ocation $C019.

On the Apple I1GS, the $C019 sense of the VBL signal differs fromthe Ile. On
the 11 GS, the screen is blanked when the nost significant bit of $C019 is

hi gh (greater than 127 or $7F), while on the Ile, the screen is bl anked when
the bit is low (less than 128 or $80).

A VBL interrupt also is available on Apple Il systens via the Apple I1GS
M scel | aneous Tool Set or nopuse firmwvare, the Apple Ile nouse card, and the
Apple Ilc nouse firnmnare.

On the Apple 11 GS, vertical blanking begins at scan line 192 regardl ess of the
di spl ay node. Wen the Super Hi-Res display is visible, vertical blanking
begi ns ei ght scan Iines before the bottomof the display area. |If the VBL
interrupt is enabled, it triggers at scan |line 192

Furt her Reference

0 Appl e 11 GS Technical Note #39, Mega Il Video Counters

### END OF FILE TN. 11 GS. 040
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#41: Font Family Nunbers

Revi sed by: Keith Rollin & Matt Deat herage Novenber 1988
Witten by: Rilla Reynolds & Jeff Erickson May 1988

This Technical Note lists fonts and font fam |y nunbers as well as
consi derations when printing to a LaserWiter printer and a word of caution
about using font fam |y nunbers.

The following table lists fonts and their corresponding font fam |y nunbers.
Al famly nunbers are listed in decinal format except the first three.

I D Fam |y Name I D Fam |y Name
$FFFD Chi cago 12 Los Angel es
$FFFE Shast on 13 Zapf Di ngbat s*
$FFFF (no font) 14 Bookman*

0 Syst em Font 15 Hel veti ca Narrow*
1 Syst em Font 16 Pal ati no*

2 New Yor k 18 Zapf Chancery*

3 Geneva 20 Ti mes*

4 Monaco 21 Hel veti ca*

5 Veni ce 22 Couri er*

6 London 23 Synbol *

7 At hens 24 Taliesin

8 San Francisco 33 Avant Garde*

9 Toronto 34 New Century School book*
11 Cairo

Fonts denoted with an asterisk (*) are resident in the ROMon the LaserWiter
Plus, IINT and II NTX printers. The nanme of Tines on these printers is
actually Tinmes-Ronan. The decimal font fanmly ID for Shaston (a nodified

Hel vetica) is 65534 (-2), not 65524 as docunented in the Font Manager chapter
of the Apple I1GS Tool box Reference.

When printing to a LaserWiter printer with the font substitution option
turned on, the systemsubstitutes Tinmes, Helvetica, and Courier for the screen
fonts New York, GCeneva, and Monaco respectively.

Prior to System Disk 3.2, all non-LaserWiter fonts (except New York, Geneva,
and Shaston) were converted to Courier when printing. Wth SystemDi sk 3.2
and later, the LaserWiter driver will print bitnap versions of the screen
fonts if they are non-LaserWiter fonts unless it is driving an origina
LaserWiter printer. |In this case, fonts which are in ROMon | ater
LaserWiter printers are converted to Courier unless you downl oad a Post Scri pt
version of the font prior to printing. This difference is alinmtation of the
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current LaserWiter driver and it occurs even if the font substitution option
is turned off.

Cauti on

Font family nunbers can be arbitrary nunbers which the systemassigns to
fonts. W recommend that you always ask for a font by name (with the Font
Manager call GetFanmNum), then use the returned famly nunber as input to
those calls which require it. (On the Mcintosh, the Font/DA Myver checks to
see if a font famly nunber is already in use by the systemwhen it installs
fonts. If it finds that a nunber is already in use, it changes the current
font nunber to an unused nunber. If you nove a font fromthe Macintosh to the
I1GS, the font famly nunber is likely to be arbitrary, as is the font famly
nunber of any user-created fonts.

Furt her Reference
0 Appl e 11 GS Tool box Reference, Volunes 1 & 2

### END OF FILE TN. 11 GS. 041
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS
#42: Cust om W ndows
Witten by: Dan diver & Keith Rollin Novenber 1988

This Techni cal Note describes custom w ndows which are now supported with
W ndow Manager version 2.2. This Note supersedes all prior docunentation on
cust om wi ndows.

Wth Wndow Manager version 2.2 or later, which is available on Apple II1GS
System Disk 3.2 and | ater, you may now define your own type of w ndow or

wi ndow shape, such as a round or hexagonal w ndow. You also nay define a

wi ndow whi ch perforns tasks that would nornally be handl ed by an application.

To define your own type of wi ndow, a custom w ndow, you nmust wite a routine
that perforns sone wi ndow functions. This routine is a window definition
procedure (defProc), and in this case it is a customw ndow def Proc. Wen the
W ndow Manager needs to do sonething wi ndow specific, it calls your defProc.

The wi ndow def Proc is a good part of the Wndow Manager, and witing one is
not an easy task. A w ndow def Proc nust perform conplicated tasks that are
very dependent on the state of the machine, and it must be very careful not to
disturb the state of the machine. One of the problems in witing a defProc is
knowi ng when it can do sonething and when it cannot. It is alnbst inpossible
to docunent all of the conbinations of calls that you can or cannot nake from
one part or another of the defProc, and even if all cases were found, the
resulting docurment would read |ike something from an obscure governnent bureau
and probably be even harder to understand.

Now that you know witing a defProc is tough, here's how to nake things as
easy as possible. Try to understand how the systeminteracts with the defProc
and work with the system For exanple, a defProc is called to hit test w ndow
parts when the user presses the nouse button. The Wndow Manager wll pass
that part back to the defProc to performdraw ng while the Wndow Manager is
tracking the pressed button. The defProc could keep control when asked to hit
test and performthe tracking itself, but since this is not how the systemis
designed to work, your defProc will be hard to wite, nmay not ever work
correctly, and may break in future versions of the Wndow Manager. Try to
stay on the path outlined in this Technical Note. Also understand that the
interface to definition procedures is as general as possible to allowthemto
performtasks which are as yet unknown. To allow for this future growth, the
outlined path is not always a clear path.

Anot her way to nmake things easier is to wite conservative code. Do not
assune things |like the data bank being set to sonething nice when the defProc
is called or the caller restoring the direct page pointer upon return if you
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have changed it. Use caution. A defProc can be very difficult to debug
because it is not very linear and can be called when you | east expect.

Interaction Between the W ndow Manager and TaskMast er

The W ndow Manager and TaskMaster actually do nuch | ess than nmany peopl e think
since wi ndow definition procedures performnost of the tasks. The definition
procedures handl e such things as title bars, information bars, and scroll

bars, while the Wndow Manager and TaskMaster support these things by passing
requests to the defProc in standard ways. The W ndow Manager knows t hat

wi ndows have sone shape, overlap, may contain parts, may be invisible, and are
created and deleted, but it does not know nuch el se. TaskMaster knows to call
Get Next Event and perforns some tasks, but nmuch of what nany peopl e consider
TaskMaster is contained in the standard document wi ndow defProc. In addition
to the list mentioned above, the defProc handles calling TrackGoAway and
scrolling the content. The remainder of this Note describes what is expected
of a defProc and when.

Telling the Wndow Manager About Your W ndow

You tell the Wndow Manager about your custom wi ndow when NewW ndow cr eat es
it. Instead of passing the paraneter |ist defined in NewN ndow, you pass a
pointer to a custom wi ndow paraneter list. A customw ndow paraneter list is
defined as foll ows:

param D WORD I D of paraneter list, zero for custom
newDef Pr oc LONG Address of your custom def Proc.
newDat a BYTE[ n] Addi tional data defined by your defProc.

NewW ndow checks the parami D field and calls your defProc with the pointer to
the paraneter list. See the wNew operation under Calling the Custom Def Proc
for nore information.

Once NewW ndow creates the wi ndow, the Wndow Manager will always know that it
is defined by your defProc.

Calling the Custom def Proc

A wi ndow def Proc is called with the following itens on the stack:

16 |result | LONG - result returned to Wndow Manager,
| | defined by each operation
14 | wi ndd obal s | LONG - pointer to Wndow G obal s (defined
bel ow)
I I
12 | Operati onCode| WORD - operation nunber to be perforned

I I
8 |t heW ndow

LONG - pointer to wi ndow s record

4 | param LONG - pointer to additional paraneter
defined by each operation

I
|
1 | RTL address | BYTE[ 3] - long return address
I
| | <-- Stack Pointer
I
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Figure 1 - Stack Prior to Calling a Wndow def Proc

The defProc nmust return with the carry flag clear if there was no error or
with the carry flag set and the y register set with an error code if there was
an error.

W ndow gl obal s (wi ndd@ obals) is a pointer to a table of variables which the
W ndow Manager maintains for use by the defProc. The table is defined as
fol | ows:

i new WORD Wdth of vertical lines (size depends on video
node) .

titl eHei ght WORD Hei ght of a standard title bar.

titl eYPos WORD Y offset for the title (in systemfont) to center in

a standard title bar.

cl oseHei ght WORD Hei ght of the cl ose box icon.

cl oseWdth WORD Wdth of the close box icon.

def Wndd r LONG Pointer to the default wi ndow color table.

wi ndl conFont LONG Handl e of the current w ndow icon font.

screenhMbde WORD TRUE i f 640 node, FALSE if 320 node.

pattern BYTE[ 32] Tenporary pattern buffer.

cal | er Dpage WORD Direct page pointer of the last caller to
TaskMast er.

cal | er Dat aB WORD Dat a bank of the last caller to TaskMaster

(bank in both bytes).

Qperation nunbers are as follows (each operation is described later in its own
section):

wDr aw 0 Draw t he wi ndow s frane.

wWHi t 1 Tell in what region the nouse button was pressed.

wCal cRgns 2 Cal cul ate wStrucRgn and wCont Rgn.

wNew 3 Conpl ete the creation of a w ndow.

wDi spose 4 Conpl ete the di sposal of a w ndow.

wGet Dr ag 5 Return address that will draw the outline of the
wi ndow

whi | e draggi ng.

WG owFr ane 6 Draw the outline of a w ndow being resized.

wRecSi ze 7 Return size of the additional space needed in the
wi ndow r ecor d.

wPosi tion 8 Return RECT that is the window s portRect.

wBehi nd 9 Ret urn where the wi ndow should be placed in the
wi ndow i st.

wCal | Def Proc 10 Generic call to a defProc, defined by the defProc.

wDraw, Operation O

The wDraw operation draws the window s frame and is only called for visible
wi ndows. This operation draws in |ocal coordinates in the current GafPort,
which is the Wndow Manager's G afPort. Wen the drawing is finished, the
only states of the G afPort that may have changed are the pen pattern, the
fill pattern, and the pen size, as all other states nust be the same as when
the def Proc was called. This neans that if you change the font to print sone
text, you nmust save and restore the original font. For the pen, PenNornal
will restore the pen to an acceptable state.
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Paramis defined as follows:

Bit 31 1 to highlight the indicated part, 0 to unhighlight.
Bits 0-30 The part to draw (either highlighted or unhighlighted):
0 Draw the window s entire frame, including any frame

controls and the itens |listed below Note that you
shoul d check the window s fHilited flag to determ ne
how to draw the frane.

1 Draw t he go-away regi on.
2 Draw t he zoom regi on.
3 Draw the information bar.

Result returned nust be zero and the carry flag nust be clear.
The W ndow Manager will draw the content.
Need to Redraw Your W ndow?

If your custom wi ndow defProc gets called to change sone itemin its w ndow
record (see wCal | Def Proc bel ow), you may want to redraw your w ndow. For
instance, if your application makes a SetWlitle call, you would want to draw
the nane of the newtitle on the screen.

The routine wCal | Def Proc can call the wbraw routine to do this draw ng.
However, it should bracket the calls to wbraw with two W ndow Manager calls
that save and restore sone internal variables:

St art Fr aneDr awi ng $5A0E
PUSH: LONG Pointer to the wi ndow record (not the G afPort)

This call does the setup for drawing a wi ndow frame and is only called by a
wi ndow definition procedure before drawing the franme. You should call
EndFr ameDr awi ng when fini shed draw ng.

EndFr ameDr awi ng $5BOE
No i nput or out put

This call restores the Wndow Manager variables after a call to
Start FrameDrawing and is only called by a wi ndow definition procedure after
drawi ng a wi ndow frane.

wHit, Operation 1

The wHit operation is called to hit test the window s frame. Gven a set of
screen coordinates, this operation should return what part, if any, of the
wi ndow is at that coordinate. This operation is only called for visible

wi ndows. The current port will be that of the Wndow Manager and the w ndow
frame will be in local coordinates.

Paramis defi ned as:

Bits 0-15 Vertical (Y) coordinate in |ocal coordinates.
Bits 16-31 Hori zontal (X) coordinate in |ocal coordinates.

Result returned nust be one of the follow ng values and the carry flag nust be
clear:
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WNoHi t 0 Not on the wi ndow at all.

w nDr ag 20 Coordinates are in the window s drag region (title bar).

w nG ow 21 Coordinates are in the window s grow regi on (size box).

w nGoAway 22 Coordinates are in the wi ndow s go-away region (close
box) .

wl nZoom 23 Coordinates are in the window s zoom regi on (zoom box).

w nlnfo 24 Coordinates are in the window s information bar.

w nFr ane 27 Coordi nates are in the wi ndow, but not in any of the

ot her areas.
XX Any code the application can handle (bit 15 is
reserved for theW ndow Manager)

wCal cRgns, Operation 2

The wCal cRgns operation, which is called only for visible windows, is used to
calculate the window s entire region (frame plus content called StrucRgn) and
just its content region (called ContRgn). Both regions nust be set to gl obal
coordi nates, and both will already be allocated with their handles stored in
the wi ndow record's wStrucRgn and wCont Rgn fi el ds.

Use the portRect and the boundsRect of the window s GafPort to calcul ate
these two regions. The port will have been set fromthe information passed to
NewW ndow al ong with any size changes. A nethod for obtaining the global RECT
of the content is given below. Refer to the QuickDraw Il chapter in the Apple
I'1 GS Tool box Reference for a full description of ports. Wen calculating the
regi ons, do not change the clip region (dipRgn) or the visible region
(VisRgn) of the G afPort.

Paramis not defined and should not be used.
Result returned nust be zero and the carry flag nmust be clear.

I'N: wi ndow = pointer to w ndow record.
QuUT: rect = gl obal RECT of window s content.

| dy #wPor t +port Rect +y1
| da [ <wi ndow] , y
I dy #wPor t +por t | nf o+boundsRect +y1

sec
sbc [ <wi ndow] , y
sta <rect+yl

| dy #wPor t +por t Rect +x1
| da [ <wi ndow] , y
| dy #wPor t +por t | nf o+boundsRect +x1

sec
sbc [ <wi ndow] , y
sta <rect +x1

I dy #wPor t +port Rect +y2
| da [ <wi ndow] , y
| dy #wPor t +por t | nf o+boundsRect +y1

sec
sbc [ <wi ndow] , y
sta <rect+y2
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| dy #wPor t +port Rect +x2
| da [ <wi ndow] , y
I dy #wPor t +por t | nf o+boundsRect +x1

sec
sbc [ <wi ndow] , y
sta <rect +x2

Al t hough there are other ways to obtain the global RECT of the content, this
exanpl e gives the correct nethod. You should never rely on the top and |left
side of the portRect being zero.

wNew, Operation 3

The wNew operation is called to performany additional initialization that may
be required for a customw ndow. The following itens are already done for the
wi ndow:

0 If a window record is supposed to be allocated, it is. Al fields, other
than those fields listed below, are set to zero

0 A port opens in the wi ndow record' s wPort field.

0 The wi ndow i s added to the W ndow Manager's wi ndow list, and the wNext

field is set.
0 The wDef Proc, wStrucRgn, wCont Rgn and wUpdate regions are set with the

handl es of the allocated regions. It is the responsibility of the defProc
to define the shape of the wStrucRgn and wCont Rgn regi ons.
0 The fAllocated and fHilited bits in the wFrame field of the wi ndow record

are set (see the window record definition for a definition of these bits)
and should not be disturbed; all other bits in wFrane are set to zero. The
def Proc should set the fCtITie, fVis and fQContent bits, and it can set and
use other bits in the wFranme field as it w shes.

0 It is the responsibility of the defProc to set the wRef Con, wContDraw, and
wFrameCtls fields, the bits already nentioned in the wFrane field, and any
other fields which it defines in the wCustom part of the w ndow record.

Paramis a pointer to the paraneter |ist pointer which was passed to
NewW ndow.

Result returned nust be zero and the carry flag nmust be clear.

wDi spose, Qperation 4

The wDi spose operation is called to performany additional disposal that nmay
be required of a customw ndow. This operation is called before the W ndow
Manager performs any di sposal actions on the w ndow.

Paramis not defined and should not be used.

Result should be FALSE to continue disposal or TRUE to abort the disposal. In
either case, the carry flag should be clear. Returning TRUE woul d be very
unusual and should be carefully thought out. After returning FALSE, the

W ndow Manager will erase the wi ndow, renove the wi ndow fromthe W ndow
Manager's wi ndow list, free any controls in the window s wControls and
wFrameCt| lists, free the handles in the wStrucRgn, wCont Rgn and wUpdat eRgn
fields, close the window s GrafPort, and free its record if it is allocated
(see the wFranme field).
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wGet Drag, Operation 5

The wCGetDrag operation is called to get the address of a routine that wll
draw an outline of the w ndow.

Paramis not defined and should not be used.

Result returned nust be the address of a frane outline routine or zero for a
default frame; the default frane is the bounds RECT of the strucRgn. The
frame outline routine is called fromDragRect with dragRectPtr set to the
bounds RECT of the strucRgn. Your routine is called with the follow ng

par anet er s:

PUSH: WORD - delta X
PUSH: WORD - delta Y
PUSH: BYTE[ 3] - return address

Your routine should draw or erase the outline of the object inits new
position using the passed deltas. You have several different nethods of
determi ning whether to erase or draw and how to conpute the position of the
obj ect, the easiest nmethod being to draw the outline using XOR node. The
first tinme your routine is called, you draw. The next time your routine is
called, you erase. Your routine should draw in the current port. The current
pen pattern will be the pattern pointed to by dragPatternPtr from DragRect and
the pen node is XOR

You al so need to know where to draw the outline. One way is to offset the
starting RECT (dragRectPtr) by the given deltas. You should nake a copy of
t he bounds RECT of the strucRgn when wGetDrag is called. Mdify that
rectangle with the deltas to obtain the rectangle to frane.

WG owFr ane, Qperation 6

The wGrowFrane operation is called to draw an outline of the wi ndow when the
wi ndow i s bei ng resi zed.

This operation should use the current port, pen pattern, and pen node. The
frame should be drawn with only the follow ng QuickDraw Il calls: Line,

Li neTo, FrameRect, FrameRgn, FramePoly, FrameOval, FraneRRect, and FranmeArc
(the Invert equivalents to Frane could al so be used). You want to use the
current GafPort setting with only certain QuickDraw Il calls since this
routine will be called an even nunber of tines; the first time it is called to
draw the frame and the next tine to erase that which it drew the first tine.

If it needs to use QuickDraw Il calls other than those |isted above, this
operation handl er could keep track of odd and even calls to know whether to
draw or erase the frane.

Paramis a pointer to the following paraneter |ist:

newsi ze RECT Rect angl e that defines the new size.

dr awFl ag WORD TRUE to draw the frame, FALSE to erase.

start Rect RECT Bounds of wStrucRgn when draggi ng started.

del taY WORD Vertical novenent since starting to drag (signed).
del t aX WORD Hori zontal movement since starting to drag (signed).

Result shoul d be:

Apple ][ Computer Family Technical Documentation
Tech Notes -- Developer CD Volume 2 -- September 1989 -- 260 of 535




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

| 31 30] 29]...] 6 1 5] 4] 31 2] 1] 0|

(.
TRUE i f newSi ze RECT has been +-- TRUE i f frane drawn,
reconputed, FALSE if newSize FALSE to draw default frane.
RECT K.

The W ndow Manager assumes that the frame of the grow outline is the sane as
the bounds of the window s wStrucRgn. This RECT is stored in the startRect of
the paraneter |ist and does not change through out the dragging. The next
assunption is that the window grows fromthe |lower right corner. As the
cursor noves, the lower right corner of the RECT in newSize changes. However,
if these assunptions are not correct for a custom w ndow t hey can be
overridden by changing the RECT in newSi ze (by using startRect or the w ndow s
record and the deltas) and returning TRUE for bit 1 in Result. The carry flag
shoul d return clear.

wRecSi ze, Qperation 7

The wRecSi ze operation is called to ask how | arge a wi ndow record shoul d be
al | ocat ed.

Note: The wi ndow pointer passed in theWndowis not valid for this call.
Paramis the paraneter list pointer that is passed to NewW ndow.

Result is the nunber of additional bytes required in the wi ndow record. The
standard wi ndow record header will always be allocated.

Exanpl e:

If your custom wi ndow needs a one word field in the wi ndow record for your own
use you would return 2 in Result. The Wndow Manager takes Result and adds to
it the size of the standard record header of 212 bytes and allocates a w ndow
record that is 214 bytes long in this case. Your one word field is at the end
of the standard wi ndow record header with an offset of 212 bytes.

If there is some error, return the carry flag set with an error code in the y
regi ster, which will cause NewW ndow to abort and return the error code to the
application which called it. |If there is no error, return the carry flag

cl ear.

W ndow Record Al ready Allocated?

If the window record is already allocated then Result should be the pointer to
the wi ndow record with bit 31 of the pointer set to TRUE. Generally, w ndow
records are allocated (refer to Wndow Record Definition at the end of this
Note for nore information about wi ndow records).

wPosi tion, Operation 8

Paramis the paraneter |ist pointer that is passed to NewW ndow.

Result is a pointer to the RECT that will be the wi ndow s portRect, and you
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should return the carry flag clear.

wBehi nd, Operation 9

Paramis the paraneter |list pointer that is passed to NewW ndow.

Result is where the wi ndow should be placed in the window list. A long
$FFFFFFFF nmeans insert the wi ndow as the top w ndow while a | ong $00000000
means to insert it as the bottomw ndow. Any other value is a pointer to the
wi ndow behi nd which this wi ndow should be placed. You should return the carry
flag clear.

wCal | Def Proc, Operation 10

WCal | Def Proc is a generic call to the defProc that is defined by the defProc.
Wth this call a wi ndow def Proc can define nmany special functions.

The input to the defProc is:

param = pointer to the foll owi ng paraneter table:

dRequest WORD Request ed operation nunber.

param D WORD Par anet er bl ock type:
$0000- $7FFF reserved by system ($0000 defi ned bel ow).
$8000- $FFFF reserved for custom def Procs.

newPar am BYTE[ n] New paraneter field used by some operations.

The param D field defines dRequest, which in turn defines newParam and the
result of the wCallDefProc call. You can think of dRequest as the operation
nunber passed to the defProc. Here is an exanple of how the paran D defines
dRequest: if param D is zero, dRequest 3 is defined as wSet Page (defined
below); but if parami D is $8345 (or any nunber other than zero), dRequest 3
could be defined as sonething entirely different.

The followi ng dRequest val ues are defined for wCal | Def Proc operations with a
param D of zero. Your defProc should check for handling only these codes. In
the future, codes 34 and greater may be defined, and your defProc should know
not to handl e them

wSet Or gMask 0 wGet | nf oDr aw 17
wSet Max G ow 1 wGetOrigin 18
wSet Scr ol | 2 wCet Dat aSi ze 19
wSet Page 3 wGet ZoonRect 20
wSet | nf oRef Con 4 wGetTitle 21
wSet | nf oDr aw 5 wGet Col or Tabl e 22
wSet Origin 6 wGet Fr aneFl ag 23
wSet Dat aSi ze 7 wCet | nf oRect 24
wSet ZoonRect 8 wCet Dr aw nf o 25
wSetTitle 9 wCGet Startlnfobraw 26
wSet Col or Tabl e 10 wGet Endl nf oDr aw 27
wSet Fr ameFl ag 11 wZoomN ndow 28
wGet O gMask 12 WSt art Drawi ng 29
wGet MaxG ow 13 WSt art Move 30
wCet Scr ol | 14 wSt art G ow 31
wGet Page 15 wNewSi ze 32
wCet | nf oRef Con 16 wTask 33
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wSet Or gMask
newPar am
resul t
Cal | ed when

wSet MaxG ow
newPar am

resul t
Cal | ed when

wSet Scr ol |
newPar am

resul t

Cal | ed when
wSet Page

newPar am

resul t

Cal | ed when

wSet | nf oRef Con
newPar am

resul t

Cal | ed when
wSet | nf oDr aw

newPar am

resul t

Cal | ed when
wSet Origin

newPar am

resul t

Cal | ed when

wSet Dat aSi ze
newPar am

resul t
Cal | ed when
wSet ZoonRect

newPar am
resul t

0
WORD - wi ndow s origin mask.
None.

Set Ori gi nMask is called.

1
= WORD - maxi mum wi ndow hei ght .
WORD - maxi mum wi ndow wi dt h.
= None.

Set MaxGrow i s cal | ed.

2

= WORD - nunber of pixels to scroll when arrow is
sel ect ed.

= None.
SetScroll is called.

3
= WORD - pixels to scroll when page region is sel ected.
= None.

Set Page i s call ed.

4
LONG - val ue passed to info bar draw routine
(app's use only).

= None.
Set | nfoRef Con is call ed.
5

LONG - address of info bar draw routine.
None.

SetInfoDraw i s call ed.

6
WORD - flag, TRUE to scroll content.
WORD - window s Y origin.
WORD - wi ndow s X origin.
= None.

SetContentOrigin is called.

7
= WORD - hei ght of wi ndow s data area.
WORD - width of window s data area.
= None.

Set Dat aSi ze i s call ed.
8

LONG - pointer to new zoom RECT.
None.
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Cal | ed when Set ZoonRect is call ed.

wSetTitle 9
newPar am LONG - pointer to newtitle.
resul t None.

Call ed when SetWlitle is called.

wSet Col or Tabl e 10
newPar am LONG - pointer to new color table.
resul t None.

Cal | ed when Set FraneCol or is call ed.

wSet Fr ameFl ag 11
newPar am LONG - pointer to new zoom RECT.
resul t None.

Cal | ed when SetWrane is call ed.

wGet Or gMask 12
newPar am = None.
resul t = WORD - wi ndow s origin nmask.
wGet MaxG ow 13
newPar am = None.
resul t = Low word is wi ndow s maxi mum hei ght when grown.

H gh word is wi ndow s maxi num wi dt h when gr own.

Cal | ed when Get MaxGrow i s cal |l ed.

wCet Scr ol | 14
newPar am = None.
resul t = Low word is number of pixels to scroll when arrowis
sel ect ed.

Cal | ed when GetScroll is called.

wCet Page 15
newPar am = None.
resul t = Low word is pixels to scroll when page region is sel ected.

Cal | ed when Get Page is call ed.

wCet | nf oRef Con 16
newPar am = None.
resul t = Val ue passed to info bar draw routine.

Cal | ed when Getl| nfoRef Con is call ed.

wCet | nf oDr aw 17
newPar am = None.
resul t = Address of info bar draw routine.

Cal |l ed when GetlnfoDraw is call ed.

wGetOrigin 18
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None.
Low word is content's Y origin.
Hi gh word is content's X origin.

newPar am
resul t

Cal l ed when GetContentOrigin is called.

wCet Dat aSi ze 19
newPar am = None.
result = Low word i s wi ndow s data height.

H gh word is wi ndow s data w dth.

Cal | ed when Get DataSi ze is call ed.

wGet ZoonRect 20
newPar am = None
resul t = Pointer to window s current zoom RECT.

Cal | ed when Get ZoonRect is call ed.

wGetTitle 21
newPar am = None
resul t = Pointer to window s title.

Cal l ed when SetWlitle is call ed.

wCet Col or Tabl e 22
newPar am = None.
resul t = Pointer to wi ndow s col or table.

Cal | ed when Set FraneCol or is call ed.

wGet Fr anmeFl ag 23
newPar am = None.
resul t = Low word is wi ndow s wFranme field.

Cal | ed when Set Wrane is call ed.

wGet | nf oRect 24
newPar am LONG - pointer to place to store info bar's encl osi ng RECT.
result None.

Cal | ed when GetRectInfo is call ed.

wGet Dr awl nf o 25
newPar am = None.
resul t = None.

Cal | ed when Drawi nfoBar is call ed.

wGet St art | nf oDr aw 26
newPar am = LONG - pointer to place to store info bar's encl osing
RECT.
resul t = None.

Call ed when StartinfoDrawing is called.

wGet Endl nf oDr aw 27
newPar am = None.
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resul t = None.

Cal l ed when Endl nfoDrawi ng is call ed.

wZoomW ndow 28
newPar am = None.
resul t = None.

Cal | ed when ZoomWW ndow i s call ed.

WSt ar t Dr awi ng 29
newPar am = None.
resul t = None.

Cal | ed when StartDrawing is call ed.

WSt art Move 30

newPar am WORD - new y position (global).
WORD - x position (global).
Low word is new y position (global).
H gh word is x position (global).

resul t

Cal | ed before MoveW ndow nbves a w ndow.

WSt art G ow 31
newPar am = None.
resul t = None.

Cal |l ed before G owW ndow tracks the growi ng of a wi ndow.

wNewSi ze 32
newPar am LONG - pointer to:
WORD - proposed new hei ght.
WORD - proposed new w dt h.
These two val ues can be changed.
Low word TRUE if only uncovered content should be drawn.
FALSE if entire content should be redrawn.

resul t

Cal | ed by SizeWndow before it resizes a window The new hei ght and
wi dth can be changed by nodifying the words pointed to by the pointer in

newPar am
wrask 33

newPar am = LONG - pointer to task record.
WORD - result from Fi ndW ndow.

resul t = Low word is code returned by TaskMaster (zero if handl ed).
Hi gh word is task performed. Returned in TaskData if code
is 0.

Cal | ed from TaskMaster when it cannot handle a task. |f the user

presses the nouse button over a w ndow, TaskMaster will call Fi ndW ndow
to find out what part of the wi ndow TaskMaster will then handl e the
task if Fi ndWndow returns wi nMenuBar or bit 15 of the wi ndow pointer is
set (systemw ndow). Qherwi se, the result of FindWndow is passed to
wTask to be handl ed or not.

If the defProc can handle the task it should do so and return zero in
the I ow word of the result (which will be the result to the application
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returned from TaskMaster) and a code of the task performed in the high
word of the result (which is returned to the application in its task
record TaskData field). Fields in the task record nmay al so be nodified
to return paraneters to the application as this is the same record
passed to TaskMaster.

If the defProc cannot handle the task, it should return the result from
Fi ndW ndow (the second field in newParam in the low word of the result.
The high word of the result is not used.

For exanple, the standard docunment w ndow def Proc handl es the foll ow ng
results fromFi ndWndow i f the taskMask record all ows.

wi nCont ent Brings the window to the top.

w nDr ag Cal I s DragW ndow.

w nG ow Brings the windowto the top. |If it is already on the
top, it calls G owwWndow and Si zeW ndow.

wl nGoAway Call's TrackGoAway.

W nZoom Cal|'s TrackZoom and ZoomW ndow.

wi nl nfo Brings the window to the top.

w nFr ane Brings the windowto the top. |If it is already on the

top, checks if it is on one of the window s scroll
bars, tracks it, and scrolls the wi ndow s content as
needed.

A custom wi ndow def Proc can return any code (bit 15 is used for system
wi ndows) it wants when it is called to do a hit test. This code would
be that returned by Fi ndWndow, and the application would have to know
about the code if it called FindWndow i nstead of TaskMaster. If
TaskMaster is used, the code that FindWndow returns is passed back to
your defProc with a wCal | Def Proc and wlask. The defProc could perform
any task it wanted: change colors, eject a disk, run a spelling
checker, or anything el se.

W ndow Record Definition

0 | wiNext | LONG - Pointer to next w ndow record,
| | zero is end of list.
4 |wPort [// | BYTE[170] - Wndow s G afPort.

I I
174 | wDef Proc LONG - Address of window s definition

procedur e.
LONG - Reserved for application's use.

I
178 | wRef Con

I
182 | wCont Dr aw

I
I
I
| LONG - Address of routine that will draw
| | wi ndow s cont ent.
186 | wReserved | LONG - Reserved by the Wndow Manager,
| | do not use.
I
I
I
I
I
I
I
I

190 | wStrucRgn LONG - Handl e of wi ndow s structure region.

I
194 | wCont Rgn

LONG - Handl e of wi ndow s content region.

I
198 | wpdat eRgn
I
202 |wCt1s

LONG - Handl e of wi ndow s update region.

LONG - Handle of first control in
w ndow s content.
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206 | wFrameCtl s | LONG - Handle of first control in
| | wi ndow s frane.

210 | wFr ane | WORD - Fl ags that define w ndow.
| I

212 | wCust om c. BYTE[n] - Additional data space defined by

[ o wi ndow s definition procedure.

The changes use sone vacant space under the wi ndow port and add the wReserved
field to the record for future expansion.

In addition to defining the wi ndow record, the wrFrane field needs to be
further defined. |In the diagram below the shaded bits are reserved for use by
each w ndow def Proc (the val ues shown are those used by the standard docunent
wi ndow defProc). Bits not shaded are reserved by the Wndow Manager and are
applicable to all w ndows.

Furt her Reference
0 Appl e 11 GS Tool box Reference, Volune 1
0 System Di sk 4.0 Rel ease Notes

### END OF FILE TN. 11 GS. 042
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### FILE: TN. I1GS. 043
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS
#43: Undocunent ed Feature of Cal cMenuSi ze
Witten by: Dan diver Novenber 1988

This Techni cal Note docunents that Cal cMenuSi ze can accept a paraneter of
$FFFF to recalculate nenus with uninitialized heights and w dt hs.

The newW dt h and newHei ght paraneters of Cal cMenuSi ze can be the actual new
wi dth and height or zero to automatically conpute the width and the height.
In addition to these two possibilities, you can al so pass $FFFF i n newW dt h,
newHei ght, or even both to tell CalcMenuSize to automatically conpute the

wi dth and height only if the current setting is zero. Here are sone exanples
of how these three, previously undocunented features m ght be used:

Pass a New Val ue

Pass a new val ue when you need the width and height to be a specific size.
Pass $0000

Pass $0000 when you want to conpute a new val ue regardl ess of the current
value. You could conmpute a new val ue after you add or delete a new item or
change its title since the current values for width and height are set to the
current size which may be incorrect due to the change. Passing $0000 adjusts
the menu size according to the new nenu itens.

Pass $FFFF

Pass $FFFF when you want to conpute a new value only when the current value is
zero, as when the nenu is first created. FixMenuBar passes $FFFF to conpute
sizes for only those menus with w dths and heights of zero.

Furt her Reference
0 Appl e 11 GS Tool box Reference, Volune 1

### END OF FILE TN. 11 GS. 043
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### FILE: TN. 11 GS. 044
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS
#44: Cet PenSt ate and Set PenSt at e Record Error
Witten by: Keith Rollin Novenber 1988

This Technical Note corrects an error in the record used for GetPenState and
Set PenSt at e.

The Apple 11GS Tool box Reference, Volume 2 incorrectly describes the record
used to save and restore informati on about the drawing pen in Figure 16-38 on
page 16-238. The include files for the Apple Programer's Wrkshop (APW and
the Maci ntosh Programmer's Workshop I1GS (MPWIIGS) assenblers and C conpilers
also reflect this error. The correct record is as follows:

O f set Field Descri ption
$0
$1
$2
$3
$4
$5
$6
$7
$8 psPenhbde | WORD - Pen node

I

| psPenLoc | LONG - Point specifying pen
I

I

I

I

I

I

I

$9 | |

I

I

I

I

I

I

I

I

I

I

| ocation

psPenSi ze 1 LONG - Point specifying pen size

$A
psPenPat 32 bytes - Pen pattern

$21
$22

psPenMask 8 bytes - Pen nmask

$31
$32

### END OF FILE TN. 11 GS. 044
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Apple 11
Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#45: Paraneters for GCetFrameCol or

Revi sed by: Matt Deat her age Sept enber 1989
Witten by: Dan A iver Novenber 1988

This Technical Note fornmerly attenpted to correct the description of the
paraneters passed to and returned fromthe routine Get FrameCol or in the W ndow
Manager chapter of the Apple 11 GS Tool box Reference. This call works as
docunent ed since System Software 3.2; therefore, former versions of this Note
were incorrect.

Changes since Novenber 1988: Corrected our error. Sorry for any

i nconveni ence.

This Note fornerly stated the following: "The Apple I1GS Tool box Reference,
Vol ume 2 incorrectly describes the paraneters passed to and returned from
Get FraneCol or on page 25-57."

However, this is incorrect. Beginning with System Software 3.2, GetFranmeCol or
wor ks as docunented in the Apple |11 GS Tool box Reference, Volune 2. Prior to
System Software 3.2, the call did not work at all. W apol ogi ze for any

i nconveni ence this confusion may have caused.

Furt her Reference

o0 Apple I GS Tool box Reference, Volunme 2

### END OF FILE TN. 11 GS. 045
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#46: DrawPi cture Data For mat

Witten by: Jeff Erickson & Keith Rollin Novenber 1988
This Techni cal Note describes the internal format of the QuickDraw Il picture

data structure

Thi s Technical Note presents the internal format of the QuickDraw Il picture
data structure for informational purposes only. You should not use this
information to wite your own bottl eneck procedures; the only routines which
should create and read PICT format files are those provided in QuickDraw I1I.
If we added new objects to the picture definition, your program would not
operate on new pictures. This Note docunments this information for debugging
pur poses only.

Picture Data Structure Definition
Pictures are stored in nenory in the follow ng fornmat:

They begin with a WORD which indicates the node of the port which was used to
record when the picture was created. This information is useful when the
picture is played back, possibly in a different graphics node.

Following the WORD is a RECT which indicates the frane of the picture and is
used for scaling when you redraw the picture. Following the RECT is the
versi on nunmber of this PICT format, then a series of word-sized opcodes which
descri be the sequences of QuickDraw Il commands that were used to create the
pi cture.

Narme Description Si ze (bytes)

pi ct SCB picture's scan line control byte 2 (high byte = 0)

pi cFrame pi cture's boundary rectangl e 8

version pi cture version 2 (Currently $8211)

opcode operation code 2

<dat a> operation data vari abl e, dependi ng on opcode
6pcode operation code 2

<dat a> operation data vari abl e, dependi ng on opcode
Opcodes

As nentioned above, pictures are described by a series of opcodes which are
used to record the QuickDraw Il comrands that created the picture. These
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opcodes are two bytes long and are usually followed by a nunber of paraneters.

All

opcodes not

Opcode
$0000
$0001
$0002

$0003

$0004
$0005
$0006
$0007
$0008
$0009
$000A

$000B
$000C
$000D
$000E
$000F
$XX11

$0012

$0013
$0014

$0015
$0020

$0021
$0022

$0023
$0028

$0029
$002A
$002B

$002C

Name
NOP

C i pRgn
Bk Pat

TxFont

TxFace

TxMode

SpExtra
PnSi ze

Pnhbde

PnPat

Fi || Pat

OvSi ze
Oigin
TxSi ze
FGCol or

BGCol or
Ver si on

ChExtra

PnMask
Ar cRot

Font Fl ags
Li ne

Li neFr om
ShortLi ne

Short LFrom
LongText

DHText
DVText
DHDVText

Real LongText

Description

no operation

clip to a region
background pattern

text font

text face
text node
space extra
pen si ze
pen node
pen pattern
fill pattern

oval size
origin

text size
foreground col or
background col or
version

character extra

pen mask
arc rot

font flags
l'ine

line frompen |oc.
short line

ditto frompen | oc
| ong text

hor. offset text
vert. offset text
of fset text

very |long text

currently defined opcodes and their paranmeters are |isted bel ow
listed here are reserved.

Par m Byt es
0
[region size]

N

WWNABANDN
NN

ONDNNIAD

N 0 A~

4
6

2

5+t ext
2+t ext
2+t ext
3+t ext

6+t ext

Any
Par anet er Descri ption
none
region
background pattern (8x8
pi xel s)
Font Manager font ID
(I'ong)

text face (word)
text node (word)
space extra (fixed)
pen size (point)

pen node (word)

pen pattern (8x8 pixels)
fill pattern (8x8

pi xel s)

oval size (point)
origin (point)

text size (word)

col or (word)

col or (word)

none: hi gh byte=version
(currently $82)

char. extra (fixed)
mask (8 bytes)
Reserved (related to
things drawn with
patterns). (word)
font flags (word)

pnLoc (point), newpt
(poi nt)

newPt (point)

pnLoc (point), dv, dh

(signed bytes)

dv, dh (signed bytes)
txLoc (point), count
(byte), text

dh (unsi gned byte),
count (byte), text

dv (unsigned byte),
count (byte), text
dv, dh (unsigned bytes),
count (byte), text
txLoc (point), count
(word), text

Opcodes between $0030 and $008C are a conbination of a graphic verb and a

graphi ¢ obj ect,
"X" is a stands for the graphic object).

Pai nt SaneArc, and is foll owed by two one-word paraneters

Graphi ¢ Ver bs:

$00X0

Frame. .

franme sonet hi ng

For exanpl e,

as listed below (where "V' stands for the graphic verb, and

$0069 neans

[ Specific to object type
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see bel ow. ]

$00X1 Paint. .. pai nt sonet hi ng

$00X2 Er ase. .. erase sonet hi ng

$00X3 Invert... i nvert somet hing

$00X4 Fill... fill something

$00XV+8 ... Sane. .. draw sanme thing sonehow [ See bel ow, {braced}

parns do not appear. ]

Graphi ¢ oj ects:

$003V ... Rect draw a rectangle somehow 8 (0 if - SameRect) {rect
(2 points)}

$004V ... RRect draw a round rect sonmehow 8 (0) {rect (2 points)}

$005V ... Oval draw an oval sonehow 8 (0) {rect (2 points)}

$006V ... Arc draw an arc sonehow 12 (4) {rect (2 points)},
start, arc angle (words)

$007V ...Poly draw a pol ygon sonehow [ pol ygon size] (0){pol ygon}

$008V ... Rgn draw a region sonehow [region size] (0) {region}

$0090 Bi t sRect copybits, rect clipped vari abl e* (see bel ow, but
wi t hout nmaskRgn)

$0091 Bi t sRgn copybits, rgn clipped vari abl e* (see bel ow)

$00A1 LongComment | ong conment 4+data kind (word), size

(word), data
*Bits... data:

ori gSCB original scan line control byte 2 SCB (word - -
hi gh byte = 0)

BW/s Col or bl ack and white vs. col or 2 reserved (word)
wi dt h wi dth of pixel inmage in bytes 2 wi dt h (word)
boundsRect bounds rectangl e 8 rect (2 points)
srcRect source rectangl e 8 rect (2 points)
dest Rect destination rectangle 8 rect (2 points)
nmode transfer node 2 pen node (word)
maskRgn mask region (BitsRgn ONLY!) [region size] region

pi xDat a pi xel inmage [ pi xdata size] wdth*

(bounds. bott om
bounds. t op)

D fferences Between |1 GS Pictures and Maci ntosh Pictures

1. Qui ckDraw Il pictures are nodel ed after PICT2 on the Macintosh,
whi ch use two bytes for its opcodes and data (the exception to
this is the $11 (version) opcode, which is followed by a one-byte
paraneter). Macintosh PICT 1.0 formats, which use one-byte
opcodes, woul d have to undergo extensive nodifications to be
di spl ayed on the 11GS.

2. There is no EndOf Picture opcode on the |1 GS as there is on the
Maci ntosh. Also, the first word of the picture is a pictSCB, not
the length of the picture. The picture size is determ ned solely
by the size of the handle on the II1GS. There is also no picture
header on the |1 GS as on the Macintosh.

3. The nunber sex of the Macintosh is opposite that of the Apple
I1GS. The Macintosh stores the high bytes of words and | ong words
first, whereas the 11 GS stores the | ow byte first.

4. The followi ng Maci ntosh picture opcodes are not avail able on the
I1GS: txRatio, PackBitsRect, PackBitsRgn, shortComent,

Apple ][ Computer Family Technical Documentation
Tech Notes -- Developer CD Volume 2 -- September 1989 -- 274 of 535




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

EndCOf Pi ct ure.

Qui ckDraw Il defines the foll owi ng opcodes that the Maci ntosh does
not: ChExtra ($12), PnMask ($13), ArcRot ($14), FontFl ags (%$15),
and Real LongText ($2C).

Notes on the Interpretation of I1GS Pictures

(0]

The state of the pen, the clip region, various patterns and
colors, and the origin of the current port is saved before a
picture is drawn, and restored afterwards. The current port is
set up in a default state equivalent to that of a newWwy created
port just before drawi ng begins. Picture opcodes act just |ike
their QuickDraw Il tool counterparts, with a few exceptions.

Two pen |ocations are tracked as the picture is drawn, one for
lines and one for text. Thus, LineFrom always draws fromthe end
of the last line, regardless of any intermedi ate text opcodes.
Text calls do not change the position of the "text pen," as do
normal QuickDraw Il text calls. Thus, if a picture contains two
lines of text, the second one directly belowthe first, the second
will be stored using a DVtext opcode.

DrawPi cture perforns considerable setup before it draws pictures.
Among other things, it calls Install Font, which is a Font Manager
call. If you are going to support pictures in your application,
you should | oad and start the Font Manager.

Furt her Reference

(0]

Appl e 11 GS Tool box Reference, Volune 2

### END OF FILE TN. 11 GS. 046
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS
#AT: What Set Dat aSi ze Does
Witten by: Keith Rollin Novenber 1988

This Technical Note clears up any anbiguity in the description of the
Set Dat aSi ze cal | .

The Apple I1GS supports wi ndows that contain scroll bars in their franes.
These scroll bars are handl ed by TaskMaster and differ from Maci ntosh scrol
bars in that the size of the "thunb" or "elevator"” is used to indicate the
size of the visible area of the docunent in relation to the total size of the
docunent (the "data size"). Initially, the visible size and the data size are
defined by the parameter |ist passed to NewW ndow, however, either of these
can be changed by SizeW ndow and Set Dat aSi ze, respectively.

Set Dat aSi ze is used to not only change the range of scrolling allowed, but
also to redraw the size of the thunb to reflect the fact that the data size
has changed with respect to the visible area. However, page 25-97 of the
Appl e 11 GS Tool box Reference contains the follow ng description of

Set Dat aSi ze

"Sets the height and width of the data area of a specified w ndow.
Setting these values will not change the scroll bars or generate
update events."

When the manual states that SetDataSize "will not change the scroll bars,” it
is referring to the location, or value, of the thunb. Assune a situation
where you have a word processor that scrolls the page using TaskMaster scrol

bars. |If you delete a range of text, you would also shorten the entire size
of the docunent. Calling SetDataSize to reflect that woul d i ndeed change the
size of the thumb, but it would not change its location. |If you were already

scrolled to the bottom of the docunment when you called SetDataSi ze, the thumb
woul d becore larger (to reflect the fact the the total data size became
smaller with respect to the visible data size) and overwite the down arrow of
the scroll bar. To prevent this situation fromoccurring, you should al so
change the origin of the window with SetContentOrigin before calling

Set Dat aSi ze

Furt her Reference
0 Appl e 11 GS Tool box Reference, Volune 2

### END OF FILE TN. 11 GS. 047
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#48: Al'l About Al ert W ndow

Revi sed by: Dave Lyons July 1989
Witten by: Dan Aiver & Keith Rollin Novenber 1988
This Technical Note docunents a new call in the Wndow Manager which eases the

creation of Alert w ndows.
Changes since Novenber 1988: Documented new features and behavi or of
Al ert Wndow i n System Software 5. 0.

AlertWndow i s available in Wndow Manager version 2.2 and |later (Apple I1GS
System Disk 3.2 and later). This call takes three paraneters which are used
to create a dialog box with text, buttons, and an optional icon

Al ert Wndow wor ks by taking a pointer to an "alert string." This alert string
defines the size and location of the alert window, specifies what icon (if
any) it uses, defines the text it displays, and indicates the nunber of
buttons and their nanes which it displays.

The alert string is a very powerful and conplicated structure to be able to
specify all of this information, and it is even nore powerful with the added
capability of "substitution strings."”™ Substitution strings work in a manner
simlar to Paranlfext substitutions; certain sections of the text are
designated as variables to be replaced by other text when you display the

di al og.

The Cal |
Al ert Wndow ( $590E)

i nput : WORD Space for result.

WORD alertFlags. Bit 0is O if substitution strings are C
type strings (NULL termnated), 1 if they are Pascal -
type strings (leading length byte). Bits 1 and 2 are
00 if alertStrRef is a pointer, 01 if it is a handle,
and 10 if it is a resource ID (the resource type is
$8015) .

LONG Pointer to substitution string array; anything if no
substitutions are to be nmade.

LONG alertString (see alertFlags)

out put : WORD Button nunber that was selected where 0 is the first
button title in the alert string, 1 is the next button
title, and 2 is the third
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The Format of the Alert String
Si ze Char acter

The first character of the alert string is the size character, which indicates
the size of the alert window. The character can be ASCII 1-9 to indicate any
one of nine standard al ert wi ndow sizes. The goal of standard sizes is to
have al ert wi ndows that can contain the sanme anpbunt of nessage text in 320
nmode or 640 node, wi thout changing the size. However, making this happen may
require sone careful message and button text comnposition

Si ze Character Approxi mat e Maxi num # of Characters

30

60
110
175
110
150
200
250
300

Co~NOOPWNE

The followi ng tabl e shows the dimensions of the standard alert w ndows. This
tabl e gives an idea of the size of each window Application code should not
rely on the exact wi dths, heights, or position of standard wi ndows. |[If an
application needs an exact wi ndow size, it can specify zero as the size
character and use the next eight bytes as four word-sized integers which
specify the rectangl e of the w ndow.

Char act er Hei ght 320 Wdth 320 Hei ght 640 Wdth 640

1 46 152 46 200
2 62 176 54 228
3 62 252 62 300
4 90 252 72 352
5 54 252 46 400
6 62 300 54 452
7 80 300 62 500
8 108 300 72 552
9 134 300 80 600
0 (Character followed by 4 integers that represent size and position.)
I con Number

The next character is the icon nunber. The icon nunber can be 0-9 where:

0 = No icon
1= customicon, followed by:
LONG Pointer to inmage data.
WORD Nunber of bytes inmmge data is w de.
WORD Nunber of scan lines inmage data is high
2 = Stop icon
3 = Not e i con.
4 = Caution icon.
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5 = Di sk icon
6 = Di sk swap icon
7 - 9 = Reserved--do not use

Separ at or Char act er

The next character is a separator character. The separator can be any
character and cannot appear in the nessage text or button strings. The
separator is used to separate the nmessage fromthe first button string and
each button string fromeach other. For purposes of standardization the slash
(/) mght be a good choice, unless you will be substituting pathnanmes (see the
section "Don't Use Separator Characters in Substitution Strings").

Message Text

Fol  owi ng the separator character is the message text. Any characters which
LEText Box2 allows are valid in the message text. See the section "Specia
Characters" for additional nessage text functions. The total size of the
message text, after string substitution, is linmted to 1,000 characters.

Button Strings

The first character after the separator character follow ng the nmessage text
is the beginning of the first button's title. The title can be followed with
ei ther another separator character and button title or a string term nation
character (i.e., zero (0)) to end the alert string. A total of three button
titles may be included at the end of the alert string. These buttons are
evenly spaced and centered at the bottomof the alert window The w dth of
each button is the sane size and is set according to the wi dest button title.
The total size of the button text, after string substitution, is limted to 80
characters.

Termination of Alert String

A zero ($00) cones after the last button title to end the alert string.

The Substitution Strings

The message text and button strings can contain special characters that are
repl aced by substitution strings when you display the alert w ndow.

Speci al Characters

The foll owi ng special characters can be enbedded in the nmessage text and
button strings of an alert. |If you want the special character itself to
appear in the body of the text, enter it twice in the string.

n If a caret (») is the first character in a button
string, the button is the default button. The default
button is the button selected if the user presses the
Return key or the Enter key. This button also has a
bold outline on the screen. Only one button can be
the default button. After the caret, the button title
must follow |ike any other title (including other
speci al characters).

Note: |If the caret is to appear in the nmessage
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text, it must be entered twi ce, side-by-side. A
single caret in nmessage text has no effect and
is deleted fromthe nessage

Substitute with a standard string. The pound sign (#)
must be followed by an ASCI|I character. Characters O-
6 can be used (7-9 are reserved and should not be
used) where:

#0 is replaced by K

#1 is replaced by Cance

#2 is replaced by Yes

#3 is replaced by No

#4 is replaced by Try Again
#5 is replaced by Quit

#6 is replaced by Continue

Substitute with the given string. The asterisk (*)
followed by ASCII character in the range 0-9 denotes
that a substitution string should be inserted at that
point. The asterisk and the foll owi ng character are
repl aced by the corresponding string in the
substitution array. A pointer to the substitution
array is one of the paraneters passed to Al ert Wndow
and is defined as an array of LONG poi nters where:

LONG 0] Pointer to the string that
substitutes for *O0.

LONGF 1] Pointer to the string that
substitutes for *1.

LONG 2] Pointer to the string that
substitutes for *2.

LONG 3] Pointer to the string that
substitutes for *3.

LONG 4] Pointer to the string that
substitutes for *4.

LONGF 5] Pointer to the string that
substitutes for *5.

LONG 6] Pointer to the string that
substitutes for *6.

LONG 7] Pointer to the string that

substitutes for *7.

LONG 8] Pointer to the string that
substitutes for *8.

LONG 9] Pointer to the string that
substitutes for *9.

Substitution strings can be a C-type (NULL-

term nated), Pascal-type (a string prefixed with a

I ength byte), or Return-terminated. NULL- and Return-
term nated strings are selected by passing 0 to

Al ert Wndow as the string flag. Pascal strings are
sel ected by passing 1.

El ements do not need to be defined if they are not
referenced in the alert.
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Don't Use Separator Characters in Substitution Strings

Do not include a separator character in any substitution strings. Beginning
with System Software 5.0, substitutions are perforned before the alert string
is scanned for separators. For exanple, if the separator character is a slash
and a pat hnanme contai ning several slashes is substituted for the string, the
resulting alert will contain several nore buttons than expected.

Exanpl es

Fol | owi ng are sone exanples of alert strings that can be passed to Al ert Wndow
in APW 65816 assenbl er syntax.

A sinple alert string:

dc c' 13/ Text of Message/Button 1',il"0"---
\ \ \ \
Si ze 50 high Icon Message Button Title Zero terminates alert.
by 200 wi de.

I I
| # # |
| # | Note | Text of Message # |
| # | lcon | # |
| # | ____ I # |
| # # |
| # # |
| # / \ # |
| # | Button 1 | # |
| # \ / # |
| # # |
| #HHABHHARHH AR AR R |

A nore conplex alert string:

dc c'51/This is the *0 of *3 alert *2*1 and standard'
dc c'text called "#4" /'
dc c' "0, Real ly/*4/Yo!" ,il"'0'

| Stop | This is the message text of an alert w ndow and
| Tcon | standard text called "Try Again.”

|| OK Really [T | Door #2 | Yo! |

FHEHFEHFHFHHHHHRHR

#
#
#
#
#
T T T #
#
#
#
#
#

RHHBHHAHBHHBHAHHBHHAHBHHBH BB H AR H B HBH AR H B H A AR H R

Where substitution array =
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dc i 4' sub0, subl, sub2, sub3, sub4'

sub0 dc c' message text',il'0
subl dc c'dow ,il"'0

sub2 dc c'win ,il"13'

sub3 dc c'an',il"'0

sub4 dc c' Door #2',il'0O

### END OF FILE TN. 11 GS. 048
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#49: Rebooting (Really)

Revi sed by: Matt Deat her age January 1989
Witten by: Matt Deat herage & Jim Merritt Novenber 1988

This Techni cal Note discusses rebooting the Apple 11 GS from sof tware.
Changed since Novenber 1988: Corrected two assenbl y-|anguage
instructions in the FROWATV routine in the exanpl e code.

I n days gone by, many Apple Il applications had a Quit nenu option
Unfortunately, a |large nunber of these sinply rebooted the machine. Today,
this is far fromdesirable. Even with the advantages of GS/ OS-reduced booting
time (around 34 seconds with an Apple 3.5 Drive), waiting for the operating
systemto reload, as well as wi ping out any ongoi ng tasks by desk accessories
(such as an al arm cl ock) nakes the standard ProDOS 8 or GS/OS QUIT call nuch
nmore attractive.

However, there are still instances where an application nmay wish to require
the user to reboot. A common exanple might be a game. The gane m ght use
GS/OCS in a completely standard way, but if you QU T fromthe program GS/ CS
booted into, you will be returned to the sane program Since npst
applications will boot into the Finder, this is not a w despread probl em
However, the Finder nust also provide the reboot option, and alternate program
sel ector applications nmay wish to provide this functionality as well.

The Easy Wy

GS/ OS provides a nechanismfor rebooting with the OSShutdown call. This call,
docunented in GS/OS Reference, Volune 1, will either reboot the system (after
first shutting down all | oaded and generated drivers and closing all open
sessions) or will shut down everything and present a dial og box which states,
"You rmay now power down your Apple I1GS safely.”" A Restart button is provided

whi ch all ows the user to reboot w thout pressing Control-CQOpen Appl e-Reset

Not e: When using System Disk 4.0, if the Wndow Manager is active
when you issue the CSShutdown call, there nust be at |east one

open window, it need not be visible, but it nust be open. This

will be fixed in the next revision of GS/CS.

The OSShutdown call al so provides a way to resize the internal RAM di sk (naned
/| RAMb by default). Most prograns have absolutely no need to use this
mechani sm and should avoid it whenever possible. A notable exception would
be a third-party RAM di sk utility which uses a battery backup, which may need
to nmake changes which require resizing the RAM disk. O course, such a
utility should ask the user to ensure that erasing the RAM di sk content is
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acceptable. Resizing the RAMdisk is only possibl e when using the OSShut down
call; any other nmethod you may be using to acconplish this function from
software will break in the future

If you are using GS/0S, you shoul d al ways use OSShutdown. You nust not reboot
the systemin any other fashion. The OSShutdown nmechani sm provi des a
conveni ent and supported way to restart or shut down the system Doing it
anot her way can easily cause a | oss of data.

The Hard Vay

Progranms not using GS/CS have a little nmore work to do. The supported non-
GS/ OS et hod of rebooting is sinmlar to the nmethod used on 8-bit machi nes:
change the val ue of POAERUP ($00/03F4) and do a long junp to RESET ($FA62).
However, there are a few catches

The junp nust be made in enul ation node.

Interrupts nmust be disabl ed.

The data bank regi ster nmust be set to zero.

The direct page nust be zero.

ROM firmvare nust be visible in the nenory map.

Internal interrupt sources (such as the ones for AppleTal k) nust be
shut down.

curwNE

Sinply disabling interrupts wi thout shutting down AppleTal k i nterrupt sources
inside the systemw ||l cause the systemto hang when the junp to RESET is
made. Turning off these internal interrupt sources is acconplished by
changi ng softswitch values at $0039 (SCCAREG), $C041 (INTEN), and $C047
(CLRVBLI NT) .

The foll owi ng code exanpl e denonstrates the correct nethod:

POARUP equ $0003F4 ;the power-up byte in bank zero
STATEREG equ $C068 ; ROM RAM st ate register
CLRVBLI NT equ $Q047 ;clear VBL interrupt flags register
| NTEN equ $Q041 ;interrupt enabl e register
SCCAREG equ $C039 ; SCC register
RESET equ $00FA62 ; ROM reset entry point
FROWNATV anop ;enter here fromnative node
sei ;disabl e interrupts
pea 0
pea 0 ; push four zero bytes on the stack
pl b ;pull data bank register
pl b ;(twice to bal ance the stack)
pld ;pull 16-bit data bank register
sec
xce ;go into enul ati on node
| onga of f
| ongi of f
FROVEMUL anop ;enter here from enul ati on node
sei ;disabl e interrupts for people entering here
dec POARUP ;invalidate the power up byte
| da #$0C ; ROM par anet er s

sta STATEREG ;swap in the ROM and everything el se out
stz CLRVBLINT ;clear VBL interrupts
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stz
| da
sta
| da
sta
j m

These net hods of

I NTEN
#$09
SCCAREG
#$CO
SCCAREG
RESET

that absolutely nust do so.
application and the techniques described in this Note should be used with

extrene caution.

Furt her Reference

;turn off internal interrupt sources

; shut down SCC interrupt sources

;and off we go into the wild blue yonder

restarting the systemare presented for those applications
Rebooting is not a suggested way of ending an

0 Apple 11 GS Firmnvar e Ref erence

0 GS/ CS Ref erence

### END OF FILE TN.11GS. 049

Vol une 1
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS
#50: Ext ended Serial Interface Error Handling
Witten by: Dan Strnad January 1989

This Techni cal Note discusses error reporting by the Extended Seria
Interface.

For Apple I1GS ROM 01, the Extended Serial Interface does not return the error
condition in the carry bit. Programs using the Extended Serial Interface
shoul d check for a non-zero result value in the result code rather than the
carry bit to determne if an error has occurred. The follow ng eight-bit APW
code denonstrates this error checking using the Set DTR command. The Set DTR
routine zeros the result bytes if no error has occurred.

LONGA  OFF : PREPARE ASSEMBLER FOR EMULATI ON MODE
LONG! OFF
65C02 N
KEEP SETDTR2
START
sLoT EQU $01
SEC . SET EMULATI ON MODE
XCE
JVP BEG N
CMDLST DC H 03' : PARAVETER COUNT
DC H OB : SETDTR COMMAND CODE
RESLT DC "0  RESULT CODE ( QUTPUT)
DTRSTAT  DC "0 “BIT 7 1S STATE OF DTR (| NPUT)
BEG N LDA #SLOT : COVPUTE $CN VALUE TO BE USED
ORA #$Q0
STA OFFSET+2 : MODI FY | NSTRUCTI ONS LOADI NG OFFSETS
STA XOFFSET+2
STA | CALL+2 : MODI FY | NSTRUCTI ONS CALLI NG FI RMMRE
STA XCALL+2
| OFFSET  LDA $C00D *TH'S | NSTRUCTI ON MODI FI ED AT RUNTI ME
STA | CALL+1 “MODIFY JSR TOINIT
XOFFSET  LDA $0012 : TH'S | NSTRUCTI ON MODI FI ED AT RUNTI ME
STA XCALL+1 : MODI FY JSR TO EXTENDED SERI AL | NTERFACE
| CALL JSR $C000 *THI'S | NSTRUCTI ON MODI FI ED AT RUNTI ME
LDA #<COMDLST : LOW BYTE OF COVMAND LI ST
LDX #>CMDLST H GH BYTE OF COMMAND LI ST
LDY #0 :24- Bl T ADDRESS NOT USED BY 8- BI T PROGRAM
XCALL JSR $0000 : THI'S | NSTRUCTI ON MODI FI ED AT RUNTI ME
LDA RESLT DI D AN ERROR OCCUR?

BNE ERROR ; YES- HANDLE THE ERROR

ERROR
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END

### END OF FILE TN. 11 GS. 050
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS
#51: Reserving Menory for the Tool box
Witten by: Eri c Sol dan January 1989

This Techni cal Note di scusses handling nearly-out-of-nenory situations when
working with the 11 GS tools.

I nt roducti on

Runni ng out of nenory is a concern for nost every application. Wrking with
the Tool box nmakes nonitoring this situation a little nore difficult since your
application is not the only one allocating nenory.

Just waiting for an out-of-nmenory error is not necessarily adequate nenory
managenment. |If you execute a NewHandl e call successfully, there could be any
anount of menory left, fromone byte to nearly all of it. |If there is not
much menory |eft, there might not be enough for the Tool box. A better schene
of menory managenent woul d be to deternine when the tools will need nore
menory than is available. You can treat this situation as "out-of-nenory" as
wel | .

The Menory Manager calls to determ ne how nuch nmenory is available are

MaxBl ock, FreeMem and Real FreeMem However, none of these calls can give you
the conplete picture. FreeMem does not count purgeabl e handl es. Real FreeMem
does count purgeabl e handles, but nmenmory may be very fragmented. MaxBl ock can
only tell you if you have enough RAMin a single block to conplete a new
handl e request, but it does not provide a good indication of when you do not
have enough, since nenmory may be fragment ed.

Anot her way of deternmining if you have enough nenory is with the NewHandl e

call. If you know that you are going to do a sequence of operations that will
not exceed N bytes of RAM you can try a NewHandl e call for that nunber of
bytes. If it works, dispose the tenporary handle and go for it. O course,

this may | eave no nenory avail able for the Tool box, but you could fix this by
trying a NewHandl e of size N+Tool boxNeeds. The problemw th this nmethod is
that NewHandl e is not the fastest Menory Manager call, and executing it
repeatedly can seriously degrade the performance of your application

A Suggested Met hod

Anot her nethod of checking for a nearly-out-of-nenory condition is to have
your own purgeabl e handle just for this task. You can use the purgeable
handl e as a check for a nearly-out-of-nenory situation. |If the handle has not
been purged, then you have plenty of menory for the Tool box, and in the worst
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case, the Tool box will purge your handle if it needs the RAM

The | ess often your purgeabl e handl e gets purged, the better performance you
will probably get in nearly-out-of-nmenory situations. Therefore, the purge

| evel of this handle should probably be 1. (It might be better to have your
handl e purged before several other purgeabl e handles which are of greater use
and could belong to you or others in the system) The check to see if a

handl e has been purged is very fast. |If it has been purged, you will have to
see if it can be reallocated which is not a fast process, so the fewer tines
the handle is purged, the faster the check will be and the better your
performance. Unless you are in a nearly-out-of-nmenory situation, the handle
will not be purged at all, and you will have virtually no overhead for this
process.

Thi s techni que coul d be inplenented as foll ows:

appStart ;

; Sonewhere at start, create a purgeable handl e of size N
; called "l oMenHndl ", purge |evel 1.

rts

R I S I Sk
; Here's an exanpl e of checking for nearly-out-of-menory:
, jsr pr eCheckLoMem

bcc goFor |t

bcs Handl eError ; Handl e errors appropriately.
goFor |t (_Tool boxCal I [ s]) ; Make as many as needed.
; Here you can nake your tool box calls. Since you prechecked
; for nearly-out-of-nmenory conditions, you should have no

menory
; errors at this point.
; You coul d al so check after calls, as shown here:
(_Tool boxCal )
jsr checkLoMem ;Call this to see if |ow
bcc noErr or
bcs Handl eError ; Take care of errors.
noEr r or jsr I'ifel sGood
rts

R R S R R R o

EE R R I I R I O S
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Here are sonme sanple routines to check for the nearly-out-

of -
; menory condition.
checkLoMem bcs retErr
pr eCheckLoMem | da [ oMenHndl ]
| dy #2
ora [l oMemHndl ],y
beq got Pur ged
| da #0
clc
rts
got Pur ged (Try reallocating it into | oMenHndl, purge level 1.)
(If you can't, you will get a $0201 error. You may wish to
return the $201 error, or you nay wish to change it into
your own error code.)
retErr rts ;This is a single exit point
;whet her errors were present
;0or not.
You can determne the size of this purgeable handle, but, |ike determ ning

what size stack is adequate for an application, there is no single "right"
answer. There are different considerations for size of the purgeabl e handl e
for each application, and these nay change during the devel opnent process.
Use your best judgenent.

Concl usi on

This Note is not nmeant to suggest that nearly-out-of-nenory situations
require detection in this way, and there are nmany applications which

al | ocate enough RAM when they start (i.e., many paint prograns) that if they
get the requested nmenory, they will not encounter out-of-menory situations
during that session. There nmay al so be other ways for a particular
application to detect and handl e nearly-out-of-nmenory situations, but this
Not e addresses this situation in a general way and offers only one solution
for your consideration.

Furt her Reference:

0 Appl e 11 GS Tool box Reference, Volunmes 1 & 2

### END OF FILE TN.11GS. 051
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#52: Loadi ng and Special Menory

Revi sed by: Eri c Sol dan July 1989
Witten by: Eri c Sol dan January 1989

This Technical Note discusses strategies for preventing applications from
| oadi ng i nto special nenory.

Changes since January 1989: Modified code sanple so the Loader no | onger
di sposes of sone segnments before a Restart call is conplete.

The System Loader | oads your application starting at the | owest nenory

| ocation possible. If you allow your programto |oad into special nenory, the
Loader first tries bank $01. [|f your program cannot |oad into special nenory,
it starts at bank $02. Either way, the Loader progresses to hi gher banks, and
eventually, it may even try loading into bank $E1, which contains the super
hi-res screen.

The problemw th allowi ng your application to |load into special nmenory is that

the super hi-res screen is part of special nmenory. |[|f you have a desktop
application, part of your application may load into the super hi-res screen
and when you try to start QuickDraw Il, it fails because the screen nenory is

al ready all ocat ed.

When QuickDraw || fails because your programloaded into the SHR screen, it
seens reasonabl e to assune that the Loader put your programthere because it
needed the RAM whi ch special menory provides. This logic seens to nake sense,
but it is not conpletely reliable. The Loader tries to put your programinto
special nmenmory before it tries purging dormant applications. This neans that
the nore prograns that run fromthe Finder that set the GS/CS or ProDCS 16
"restartable fromnenory" bit, the nore likely it is that the next application
| aunched that can load into special nenory will load into the super hi-res
screen.

For this reason, it is inmportant not to let your application |oad into special
menory, or at least not load into the super hi-res screen. |If your
application is not allowed to |load into special nenory, then the Loader will
purge other dornmant applications to nake space for yours. One way to
acconplish this is when linking your application. You can set the "no speci al
menory" bit in the OV KIND field of applications using OW 2.0 or later, but
this also prohibits your application fromusing bank $01

Anot her way to avoid |oading into the super hi-res screen is to have your
initial segnment allocate the super hi-res screen. You can acconplish this by
starting QuickDraw Il in your initial segment, then the rest of your program
cannot load into the already-allocated super hi-res screen. This strategy
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could fail if the initial segnment |oaded into the super hi-res screen, but
this is very unlikely and can be prevented by flagging the initial segnent to
only load into non-special nenory. You can do this by setting the "no speci al
menory" bit in the KIND field only for the initial segnent.

Here's an exanple of such an initial segnent in MPWIIGS fornat:

R I R SRR R O O S S O R I S

You may wish to do this stuff in the initial segnent of your
application. The initial segnent should be set so that it does not

| oad into special nmenory, or else it is possible that it would | oad

into the super hi-res screen. |If this occurred, then QuickDraw Il woul d
not be able to be started.

Once QuickDraw Il is started, the super hi-res screen is taken
therefore the rest of the application can not load into it. Therefore,
special nmenory is generally an acceptable place for the rest of the
application to | oad, since the special nenory needed for the screen

i s already taken.

by nenory fragnmentation, then you should al so consider purging

ot her dornmant applications and dornmant tools, and then conpacting
menmory. This will prevent fragnentation as much as possible

while your application is loading. It also has the cost of |onger
startup time since sonme tools nay have to be reloaded. This is the
only way to be sure that tools that you don't want are renoved
fromnmenory before the rest of your application tries to |oad
around t hem

The Finder is a dormant application when your application is
| aunched. This will cause the Finder to be thrown out of menory,

*
*
*
*
*
*
*
*
*
*
*
*
*
* |f the performance of your application would be adversely affected
*
*
*
*
*
*
*
*
*
*
*
* and it will have to be rel oaded when your application is quit.

*

*

EIE R R R I R R I R R I I R I R R R I I R R R R R R R I O R O

case on

i nclude ' el6. menory
i nclude ' nl6. nenory
i nclude ' ml6. qui ckdr aw

screenhbde equ $80
AppMaxW dt h equ 160 ;Double this is your application
;will print in BetterText node.

EE R R I I R I O S

initial Screen PRCC

nyl D equ 1 ;1 ong
zpagehndl equ nmyl D+4 ;1 ong
st kAfterLocal s equ zpagehndl +4
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di rect Reg
r et Addr
passedPar ns

equ stkAfterlLocal s
equ di rect Reg+2
equ r et Addr +3

phd ; Set up stack frane.
tsc

sec

sbc #st kAfterLocal s-1

tcs

tcd

pha

_MvBt art Up

pl a

sta myl D ; Get the userlD

pha

_HLockAl | ; Lock down the rest of ourselves, in
;case we are being restarted. The
;1 oader does not prelock down stuff,
;80 we woul d be disposing of the rest
; of oursel ves.

pea $1000

_Pur geAl | ; Purge ot her dormant applications.
; This is optional

pea $4000

_PurgeAl | ; Purge dormant tools.
; This is optional

_Conpact Mem ;Cean up nenory. This is advised.

pha ; Make direct space for QuickDraw.

pha

pea $300>>16 ; H -byte of $300 address.

pea $300

pei myl D

pea attrLocked+attrFi xed+attrPage+attrBank

| da #0

pha

pha

_NewHandl e

pl x

st x zpagehndl

pl x

st x zpagehndl| +2

bcc @

ERRORDEATH ' Qut of bank O nenory

| da zpagehndl
sta >qdstarthndl ; Used for disposing handl e at shut down.

txa

sta >qdst art hndl +2

| da [ zpagehndl ] ;Start up QuickDraw. This protects
pha ;screen ramfromthe rest of the
pea screenhbde ;application fromloading into it.
pea AppMaxW dt h

pei nmyl D

_QbStart Up
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bcc @
ERRORDEATH ' Can' 't start up Qui ckDraw
@ ;Do title screen here.
tsc
clc
adc #st kAft er Local s-1
tcs
pl d
rtl

gdst ar t hndl dec. | 0
ENDP
END

Furt her Reference:

o] GS/ S Reference, Volume 1
0 MPW |1 GS Tool s Reference
0 APW Assenbl er Ref erence

### END OF FILE TN.11GS. 052
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Apple 11
Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS
#53: Desk Accessories and Tool s
Witten by: Matt Deat herage & Ji m Mensch March 1989

This Techni cal Note describes new guidelines for devel opers to help
applications and desk accessories live together in the same systemat the sane
time.

I nt roducti on

Desk accessories vary widely in conplexity. C assic Desk Accessories (CDAs)
range fromsinple status-reporting prograns to conplete systeml evel debuggi ng
utilities, and simlarly, New Desk Accessories (NDAs) range fromstatic

wi ndows with pictures to nearly full-fl edged applications.

This Note presents sone new gui delines ainmed at hel pi ng devel opers of both
applications and desk accessories to get their products to work together now
and in the future.

Tool Sets

The greatest current conflict between applications and desk accessori es,
especially NDAs, is the use of systemtool sets. The Apple I1GS Tool box

Ref erence, Volune 1, defines which tools are available for use by NDAs. The
Desk Manager requires starting the follow ng tool sets before calling

Fi xAppl eMenu (which installs the names of the NDAs in the Apple nmenu):

Tool Locator (#1)
Menory Manager (#2)
M scel | aneous Tool s (#3)
Qui ckDraw Il (#4)
Event Manager (#5)

W ndow Manager (#14)
Menu Manager (#15)
Control Manager (#16)
Li neEdit (#20)

Di al og Manager (#21)
Scrap Manager (#22)

Since the Desk Manager requires starting these tools before calling
Fi xAppl eMenu, NDAs may assune that these tools are all present and running, so
they do not need to check for their presence.

In addition to these requirenents by the Desk Manager, Apple ||l Devel oper
Techni cal Support strongly recommends that all applications start the
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foll owi ng tools:

Qui ckDraw Auxiliary (#16)
Font Manager (#27)

These two additional tools are so widely used by desk accessories that they
shoul d be present. An NDA nmay not assune their presence, but any application
that calls Fi xAppl eMenu shoul d al so start these two tools.

The Gol den NDA CGui del i ne

Devel opers who wish to maintain nmaxi numconpatibility between their NDAs and
applications, both now and in the future, should consider every environnent
change they nmake with the followi ng Gol den NDA Guideline firmy in mnd:

"I, an NDA, pledge not to alter the environnent of the application
under which I run, and | will behave in such a way that the
application runs the same whether | am present or not."

O course, this guideline does not include such necessary tasks as the norma
(and reasonabl e) allocation of menory. An application nust be prepared to
handl e a nmenory allocation call by a desk accessory, operating system or even
a tool at unexpected tinmes. The guideline does, however, nean that your desk
accessory cannot change the operating environnent, including such things as
the presence of tools and operating systemparaneters. The follow ng sections
detail sone of the nost inportant ways of follow ng the Gol den NDA Gui del i ne.

Desk Accessory GQuidelines

Extra Tool s

o] If an NDA wi shes to use a tool which is not available in the standard
list (e.g., Standard File), it should check to see if the tool is
already running. If it is not running, the NDA nust use LoadOneTool to

load it, then it nust start the tool before using it. Wen finished
with the tool, the NDA nust shut it down and unload it with

Unl oadOneTool .

0 If an NDA wi shes to use a tool which is not available in the standard
list and the NDA wants to use it in a non-nodal fashion, then it has
even nore work to do. In addition to the conditions set for a too

which is not available in the standard list, if your NDA uses a tool in
a non-nodal fashion, you nust shut it down and unload it when your
wi ndow i s deacti vated.

The Gol den NDA CGui deline shows why this is true. |If your NDA started a
tool which the application was going to use but had not yet started
(i.e., the Font Manager), and your NDA does not shut it down when the
application takes control of the system the application will get error
$1B01 (Font Manager Already Started) when it nakes the FMstart Up call
and this error can cause the application to fail.

Theref ore, when your window is deactivated, if you shut down all the
tools you have started, the application will be free to start those
tools which it requires. When your window is reactivated, you nust
check the status of each tool in question then reload and restart those
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whi ch are not present before reusing them

In this case, the Gol den NDA Gui deli ne neans that an application nust
not be forced to check the status of a tool which it has not started.
Applications are not required to do so, and nost of them do not.

Sound tools provide the one exception to the rule of freely using a
tool which is already started. Refer to the section on System
Paraneters for nore details on using sound tools.

An NDA nmust not shut down tools which it has not started. |If you
start a tool then shut it down when finished with it, you nust be sure
not to accidently shut it down the next tinme your wi ndow is deacti vat ed.

A CDA is nearly always nodal, but it has the capability to instal

Heart Beat Tasks and ot her ways of being called after returning to an
application (which could be running under ProDCS 8). If a CDA installs
a nmet hod of performng tasks after the user has returned to the
application, it nmust be careful not to use any tools which are not
started, since the list of available tools for NDAs does not hold true
for CDAs.

System Par anet er s

(o]

A desk accessory (CDA or NDA) nust not change a systemresource or

par anet er whi ch cannot be restored to its original condition. A
trivial, but illustrative, exanple of this is the nunber of times a
pul | -down nenu item blinks when you select it. This nunber (three by
default) may be changed with the SetMtenBlink call, but there is not
corresponding GetMtenBlink call, so you cannot retrieve the current
value. Therefore, a desk accessory nmust not change this paranmeter, and
the sane rule applies to any other system paraneter for which you cannot
determine a current val ue.

This idea extends to calling tool startup functions. Even if a tool's
startup function does not return an error if the tool is already active,
it may reset certain paraneters upon which the application depends. An
exanple of this is TLStartUp for the Tool Locator. A seeningly

i nnocuous call, TLStartUp actually disconnects any user tool sets
present, which, in this case, would nost |ikely have been installed by
the current application

A desk accessory should not call any tool's startup function if the
tool is already active. The one exception to this rule is the Menory
Manager's MvBtartUp call, which a desk accessory may make to obtain its
User ID. MVStartUp may be considered equivalent to a Get I D call

A desk accessory cannot use any of the sound tools if they are

already started. This is contrary to all other tool sets, but it is
required in this case since there is no nenory managenent of the sound
RAM If the Sound Tools (#8) are started, the application has exclusive
control of the 64K DOC RAM used to play sounds. Anything your desk
accessory mght put there is likely to overwite information the
appl i cation needs.

Savi ng and restoring DOC RAM around desk accessory usage is not
sufficient. Many of the sound functions are interrupt-driven, altering
the contents of DOC RAM only at sound interrupts, so your desk accessory
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m ght attenpt to replace parts of DOC RAM which are being played. Since
there is no menory managenent of DOC RAM desk accessories nust avoid
the sound functions of the IIGSif the application is already using

t hem

A desk accessory mnmust not install user tool sets, because there is no
arbitration of user tool set numbers.

Appl i cation Quidelines

To coexist peacefully with desk accessories, particularly NDAs, applications
generally need to follow the guidelines listed in the Desk Manager chapter of
the Apple 11 GS Tool box Reference, Volume 1. However, those applications which
wi sh to ensure maxi mum conpatibility now and in the future will also want to
adhere to the foll ow ng:

(0]

Don't just start the Scrap Manager--use it. Many desk accessories are
capabl e of cutting and pasting informati on between thensel ves and your
application, but they cannot do so if you do not use the Scrap Manager.
If you handle the Edit nenu functions privately, w thout placing the

i nformati on on your internal clipboard in the public scrap, a desk
accessory will not be able to access it. This inability to share
information frustrates both the users and the devel opers who wite desk
accessori es.

Start tools at the beginning of your application and | eave them

started. Every time you call SystenTask or TaskMaster, a desk accessory
m ght take control of the system and if your application has shut down
a tool that a desk accessory found running and is using, it mght not be
able to conplete an operation. For exanple, a desk accessory night be
using the Print Manager, having found it started by your application

If your application takes control of the system and shuts down the Print
Manager while the desk accessory is printing a docunment, the desk
accessory will not be able to finish when it regains control

For maxi mum conpatibility, do not shut down any tools which were ever
active when you call ed Systenirask or TaskMaster. You can start nore
tools, but do not shut down those which are already active. If you
intend to start a tool and not keep it started, use it then shut it down
i medi ately, being sure not to call Systenifask or TaskMaster during that
time.

An application with some nenory to spare can save NDAs tine by
providing themthe additional tools which they are nost likely to use.
If a desk accessory wishes to use the List Manager and your application
starts it, the desk accessory will naturally run faster since it wll
succeed on the ListStatus call every tinme and can avoid | oadi ng and
starting the tool on every activation

The nmpost conmon tool s which desk accessories require besides those
avail able in the standard Desk Manager set are QuickDraw Auxiliary
(#16), the Print Manager (#19), Standard File (#24), the Font Manager
(#27), and the List Manager (#28). QuickDraw Auxiliary and the Font
Manager are especially inportant--not only do they work well together,
but they are also widely used. 1In addition, FMStartUp can take a |ong
time, and waiting for it every tine you activate an NDA wi ndow gets
really frustrating. Many desk accessories also use the Print Mnager,
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the List Manager, and Standard File, and if they are always avail abl e,
desk accessories will work nmore smoothly with your application

Furt her Reference:

0 Appl e 11 GS Tool box Reference, Volune 1
0 Programmrer's Introduction to the Apple I1GS

### END OF FILE TN. 11 GS. 053
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HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: TN. 11 GS. 054
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS
#54: M DI Drivers
Witten by: Ji m Mensch May 1989

This Technical Note describes howto wite a driver for use with the Apple
I1GS M Dl tools.

Appl e ships two drivers with the M D tool set, APPLE. M DI and CARD6850. M DI,
respectively. These drivers are adequate for alnmost all M D hardware
currently on the market for the Apple 11GS; however, if your hardware is not
conpatible with either of these drivers, you will have to wite your own.
This Note includes all the information you need to create a MDI driver

Purpose of the Driver and Description of Hardware Requirenments

The Apple M DI tools comunicate to the MD world via a sinple driver. The
driver's function is managi ng the transni ssion and reception of single bytes
of MDI data between the tools and the particular M DI hardware involved. The
M DI tools operate on the assunption that the hardware has a method of
interrupting the system when a character has been received and when a
character can be transmtted. Since there is quite a bit of overhead in
processing M DI data, and since M DI data can cones across a standard M Dl bus
at a rate of over 3000 bytes per second, it is suggested that you provide a
means for your device to buffer a few characters to reduce system overhead
caused by interrupts if you are designing hardware to be used with the M DI

t ool s.

Format of the Driver File

The driver file is a standard OW load file, which can be created with any of
the popul ar Apple I1GS assenblers. The file nust start with a dispatch table
that contains the addresses of the standard driver routines. All driver
routines nust be in the same segnent as the dispatch table. The dispatch
tabl e should have 13 four-byte entries, each of which contains the address of
the appropriate routine mnus one. Table 1 contains addresses of routines in
the M Dl driver to performspecific functions.

Cal | Functi on

Init Called to initialize the port and prine
the driver

Shut Down Called to close the port and cl ean up
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after driver

Reset Called at reset time by the MDI tools

I nt Handl er Cal l ed when your interrupt occurs

Pol | Recv Pol | input the port for data

Recvl nt On Turns on receiver interrupts

Recvl nt O f Turns off receiver interrupts

Pol | Xmi t Polls the transmitter to see if another
character can be sent

Xm t1ntOn Enabl es transnitter interrupts

XmtintOf Di sables transmitter interrupts

Not I mp Currently unused

Not | mp Currently unused

Not | mp Currently unused

Table 1-M DI Driver Function Routines

Routine Calling Conventions

Al'l driver routines are called with full 16-bit npde enabl ed and should exit
the sane way. On entry to each routine, the accumul ator contains the direct
page pointer that the driver should use if it wants to use the M Dl tools
direct page. It is the driver's responsibility to set the direct page
register and restore it on exit. Al other paraneters are passed on the stack
and shoul d be renoved fromthe stack before the routine exits. The MD tools
set aside 128 bytes of space on the passed direct page for use by the driver
They are bytes $80-$FF.

If you want to report an error inside of any routine (except |IntHandler), set
the carry flag on exit and | oad the accunulator with the error code. Use
predefined error codes whenever possible. |f you need to report a device
specific error, use errors in the range $CO-$FF. The M DI tools will set the
hi gh byte of the error code properly for you, so you do not need to do it
yourself. Table 2 lists all of the potential predefined error codes.

Error Code Error Definition

m Tool sErr ($2004) The required tools were not started

m NoBuf Err ($2007) No buffer is currently allocated

m DevNot Avai | ($2080) Request ed device is not
avai |l abl e

nm DevSl ot Busy ($2081) Requested slot is already in use

m DevBusy ($2082) Requested device is already in use

m DevOverrun ($2083) Devi ce overrun by inconing M DI
dat a

m DevNoConnect ($2084) No connection to M DI

m DevReadErr ($2085) Framing error in received M DI
dat a

nm DevVer si on ($2086) ROM version is inconpatible with
driver

m Devl nt Hndl r ($2087) Conflicting interrupt handler
installed

Tabl e 2-Predefined Error Codes

Apple ][ Computer Family Technical Documentation
Tech Notes -- Developer CD Volume 2 -- September 1989 -- 301 of 535




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

The Driver Routines

Init

This routine is called by the MD tools when it wants to initialize your port
and tell the driver to prepare itself for the rest of the calls. Figure 1
shows how the stack | ooks on entry to this call.

| previous contents |

| | ong space | LONG - Space for result

| |

| Newl nt Addr | LONG - Pointer to MDI tools int vector
I I

| o |

| Sl ot Num | WORD - Nunber of slot/port to use

R R |

| Sl ot Fl ag | WORD - O=Internal port l1l=card in slot
|- |

| User| D | WORD - User ID of current application
| o |

| RTL | RTL |

R |

| RTL |

[--------- | <------ St ack Pointer

Figure 1-The Stack on Entry to Init

The Init routine should first test to see if the port specified by SlotFlag
and SlotNumis available for use. SlotNumis the nunber of the slot or the
port that the user has requested for use, and SlotFlag indicates whether it is
a built-in port or a card in a slot. After deternmining that the requested
device is available, you should initialize the device, allocate any nenory
that your driver may require (beyond what is available in the direct page),
and set the proper systeminterrupt vector to the address passed in
Newl nt Addr. Before setting the vector, be sure to save the old value, as the
M DI tools expect the result fromthis routine to be the old address stored in
the vector. On exit, the stack should contain the return address and the old
vect or address.

Shut Down
This routine is called when the M DI tools want your driver to rel ease the
M DI device and prepare to be unloaded. Figure 2 shows how the stack | ooks on

entry to this call.

| previous contents |

| a dI nt Vect or | LONG - Ad interrupt vector pointer
I I

R R E L |

| RTL | RTL |

|- |

| RTL |

[--------- | <------ St ack Pointer

Fi gure 2-The Stack on Entry to Shut Down
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Your routine should change the interrupt vector that you used to A dlntVector.
It should then deall ocate all the nenory that it allocated, disable all
interrupts on the device, and if needed, tell the systemthat you are no

| onger using the port in question.

Reset

This routine is called when the system has been reset by the user. Figure 3
shows how the stack | ooks on entry to this call.

| previous contents |

| a dI nt Vect or | LONG - Ad interrupt vector pointer
I I

R R E L |

| RTL | RTL |

|- |

| RTL |

[--------- | <------ St ack Pointer

Fi gure 3-The Stack on Entry to Reset

Al'l you should do at this point is attenpt to deallocate any nenory you were
usi ng and disable interrupts on the device you were using.

Not e: Do not set the interrupt vector to A dlntVector, instead
renove the value fromthe stack and di spose of it.

I nt Handl er

The IntHandler routine is called by the MDI tools when an interrupt occurs
for the vector that you are using. The M DI driver perforns sone setup then
calls your routine. This routine does not have any paraneters on the stack.

Once call ed, your IntHandl er routine should test the port to see if an

i nterrupt has occurred on your device. |f your device did not cause the
interrupt, you should set the carry and exit as quickly as possible, reducing
the systeminterrupt overhead.

If your device caused the interrupt, you should test the receiver to see if
any bytes of data are waiting to be read. |If there is data waiting, you
should | oad that data into the accunulator and performa JSL to the follow ng
code:

| nBuf @ ue PEA $0400
PHD
RTL

This code calls the MDlI tools and tell themto accept the character in the
accunul ator into its input buffer. After accepting the data, control is
passed back to the instruction following your JSL. If you received a byte of
data and an error occurred during reception, you should |oad the nunber of the
error code into the y register and performa JSL to the follow ng code:

I nErr d ue PEA $0500
PHD
RTL
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Again, you will regain control right after the JSL. Once in your interrupt
routine, you may performthe calls above for as nuch data as you like. For
exanple, if your device has a three-byte buffer, you could call |nBufd ue once
for each waiting character, thus reducing your interrupt overhead and possibly
preventing unneeded interrupts.

If the transmitter on your device is ready to send data, you should performa
JSL to the follow ng code:

CQut Buf d ue PEA $8400

PHD

RTL
This routine will return with the carry set if no data is waiting to be
transmitted or the carry clear if data is available. |If data is waiting, the
next character to send will be in the accunul ator, and you should sinply send
it at that time. |If no nore data is available, you should disable transmtter

interrupts and exit. The MD tools will re-enable transnmitter interrupts the
next tine it has data to send.

Pol | Recv

The Pol |l Recv (Poll Receive) routine is called by the MDI tools every now and
then to see if any data might be waiting to be read. There are no paraneters
on the stack for this call. Your driver should test to see if any data is
available and transmit it all to the MD tools via the InBuf d ue described in
the I ntHandl er description.

Pol | Xmi t

The Pol Il Xmit (Poll Transmit) routine is called by the M D tools when any data
is added to the M Dl output buffer. There are no paraneters on the stack for
this routine. Your driver should enable transmtter interrupts, test to see
if it can send any data immediately, and if it can, call QutBufd ue as
described int the IntHandl er description to get data to send.

XmtlntOn and Recvl nt On

These routines are called when the M D tools want to explicitly enable
transmitter or receiver interrupts. They have no paranmeters on the stack and
shoul d, when called, enable transmtter interrupts for XnmtlntOn and receiver
interrupts for RecvlntOn.

XmtIntOf and Recvlint O f

These routine are called when the MDI tools want to explicitly disable
transmtter or receiver interrupts. They have no paraneters on the stack and
shoul d, when called, disable transmtter interrupts for XmtlntOf and
receiver interrupts for RecvintOff.

Not | np
These routines are not yet inplenented, but your driver should be ready to

handle a call to them \Wen called, they should clear the accumnul ator, clear
the carry and performan RTL back to the M D tools.
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A MDl Driver Skel eton

You can use the follow ng sanple code as a basis for a MDI driver. It is not
a conplete driver initself, and you will need to add code where coments with
asterisks (***) appear for it to be functional. This exanple is in MPWIIGS

assenbl er format.

EE R R R R R I R I R R R I R R R R R I R R R

M DI . DRVR Ai i

(C Copyright Apple Conputer, Inc. 1988
Al'l rights reserved.

by Don Marsh & Ji m Mensch
10/ 26/ 88

This is a shell that can be used to create customMDI drivers for use with
the Apple M DI tool set. This shell is not functional, but can be used as a
starting point for creating your own custom M Dl drivers.

Files: System Macros and equates

Modi fication History:
Version 1.0 Mensch
10/ 26/ 88

Create first draft

EIE IR R R I R I R I R I I R R S R R I R R R R R I R I R R R R R R S R I O

L S I . TR TN NN . S . N N T R A R

I nclude ' E16. M D'
I ncl ude ' ML6. M scTool '
I ncl ude ' E16. M scTool '
I nclude ' ML6. util’

; Direct page usage Not e:

; MD drivers may use the upper half ($80-$FF) of the MD direct page. Wen
;; a MDlI driver routine is called the Accunulator will contain the direct page
; pointer for the MDI tool set. If your driver requires nore storage than

; 128 bytes, it will have to allocate themitself using the nenory manager.

t heuser| D equ $80 ; location to store the passed user ID
Portl nUse equ theuserl D+2 ; storage for the port nunber in use
der ef equ PortlnUse+2
Tenp equ Deref+4

EJECT

Rk S kb R R R I Sk O R SRR R Sk b o kR R R Ik I S R SRR I O o R R o e
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*
*
Di spat chTabl e RECORD

*

* Description: Every M D Driver nust start with a driver dispatch table
* that contains the entry point mnus 1 of each of the
* required entry points.

*

*

* I nputs: None

*

* Qut put s: None

*

*

Ext ernal Refs:
I mport DRVRI nit
I mport DRVRShut Down
| nport DRVRReset
| nport DRVRI nt Handl er
| nport DRVRPol | Recv
I mport DRVRRecvl nt On
I mport DRVRRecvl nt O f
| mport DRVRPol | Xni t
I mport DRVRXmit I ntOn
I nport DRVRXmitlnt O f
| nport DRVRNot | npl enent ed
*
* Entry Points: None
*
R S bk Sk S I I S R S S R e S S S S S S R R I S S I R S S R O

*

DRVRI ni t

DRVRShut Down
DRVRReset

DRVRI nt Handl er
DRVRPol | Recv
DRVRRecvI nt On
DRVRRecvI nt Of f
DRVRPol | Xm t
DRVRXmi t | nt On
DRVRXmi t | nt OF f
DRVRNot | npl enent ed
DRVRNot | npl enent ed
DRVRNot | npl enent ed

8833888388883

; a fewof the routines will need a tenporary storage |ocation that can be
; used even after the direct page is set back to what it was, This is a good
; place to put it!

Er r or Code ds. W1 ; tenporary hol der of an error code
EndR

EJECT

EIE IR IR I R I I R I R I R R I R R R R R I R S R I R R R S R I R R R O O O
*
*
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DRVRI ni t PRCC

L T I S T T T T S I R R S R R I

; Offsets for

ProcSt at us

A dDPage

Ret ur nAddr ess
User | D

Sl ot Fl ag

S| ot Num

Newl nt Vect or
d dl nt Vect or
Par nByt es

Par nEnd

Descri pti on: This is called by the M D Tools when it needs to Init

your MDI Driver. This is usually in response to a M DI xxx
call made by the application

When this routine is called, you should allocate any buffer
space that you will need beyond the direct page, you should
enable the interrupts on your M DI Device, and then set the
appropriate systeminterrupt vector and return the old vector
value. If the init works fine, clear the carry and return

If an error occurs return the appropriate error code

in the Accunul ator, and set the carry.

I nput s: User | D: Word I D of application, for nemallocation
Sl ot Fl ag: Word 0 for internal port/ 1 for slot
Sl ot Num Wor d nunber of slot/port to use
Newl nt Vect or: Long address to give systemas its new
interrupt vector. This routine is in the
M DI tool set, and it perforns needed
setup before it calls your interrupt
routine
Qut put s: A dl nt Vect or: Long Address interrupt vector used to have
Ext ernal Refs: None
Entry Points: None

ERE R R R R R R R R R R R R I R R R R R

paraneters on the stack

equ 1

equ ProcStatus+1

equ A dDPage+2

equ ReturnAddress+3

equ User | D+2

equ Sl ot Fl ag+2

equ Sl ot Num+2

equ New nt Vect or +4

equ 10

equ Ret ur nAddr ess+Par nByt es

; first disable interrupts since we are going to be setting up interrupt

; vectors and

enabling interrupt generating hardware. W wouldn't want an

; interrupt to go off before we were ready to handle it! Then set us up to
; use the MDI direct page.

; how get the

php ; save the old proc status

phd ; save the old direct page

tcd ; Set Direct page to the one passed
SEI ; and disable interrupts

user ID and save it, and allocate any buffers that we nay need

; Since nost drivers will never need nore than 128 bytes of storage we will
; not allocate any storage space
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| da Userl D, s ; first save the user ID for |ater
sta theUserl D ; in our section of the M D DPage

*** |nsert any nmenory allocation needed here ***

Next, you should check the slot flag and nunber to see if they are
conpatible with this driver. If they are, you should continue and
initialize the proper port. If they are not proper, you should exit with
an error. For this exanple, | will be testing the SlotFlag, to see if
it is set to external

| da SlotFlag,s ; first test the slot flag to be sure
bne Fl agX ; its non-zero
| dy #ni DevNot Avai | ; if its zero, signal not avail able
bra InitError ; and exit via error routine
Fl agOK | da Sl ot Num s ; Now save the slot nunber in
sta PortlnUse ; our data area
; *** At this point you should test the firmwvare in the desired slot to be
; sure that the card you want is properly installed, if it is not then you
; shoul d pass back the appropriate error ***
; Now that you know that you have the proper slot information and you have
; tested to be sure that you have the hardware needed for the driver it is
; time for you to initialize the interface and to enable its interrupts.
; *** Install code to initialize your hardware/interrupts here ***
; Now that the Port has been properly initialized, you nust set up the proper
; systeminterrupt vector. Since we required an external card above it would
; make sense that you need to use the "Qther unspecified interrupt handl er”
; vector (Number $0017). But first, renmenber to get the original vector
; pointer because we nust return it to the MD tools
PushLong #0 ; space for result
PushWord #otherlintHnd ; vector to retrieve
_Get Vect or ; and get the vector in question
Pul | Long Tenp ; place in storage for a sec
| da Tenp ; now place it on the stack
sta A dl nt Vect or ; as the result of this function
| da Tenp+2
sta 4 dl nt Vect or +2
| da Newi nt Vect or ; now move the MDI Interrupt routine
sta Tenp ; pointer into tenporary storage
| da Newi nt Vect or +2
sta Tenp+2
PushWord #otherlntHnd ; now set the vector to point to
PushLong Tenp ; the M D drivers interrupt routine
_Set Vect or
; The driver is now all set up, pull off the passed parns and we are done!
Done I dy #0 ; set the error code to 0. No error
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; This is the alternate | abel for the Done routine that should be call ed when
;an error has occurred.
InitError

| da ReturnAddress,s ; Move the return address bel ow t he

sta ParnEnd, s ; paranmeters

| da ReturnAddress+1, s

sta ParnEnd+1, s

pld ; get the direct page back

pl p ; get the processor status back
tsc ; now adj ust the stack pointer
sec ; SO that the paraneters are gone
sbc #Par nByt es

tcs ; nhow the return address is on Top
tya ; put any error into <A>

cnp #1 ; set the carry if non-zero

RTL ; and return

EndP

EJECT

EE R R R R R R I R R I R I R R R I R R R I R R O R
*

*

DRVRShut Down PRCC

Descri pti on: This routine will be called whenever the M DI Tools want
to cause your driver to let go of the port it was using.

I nput s: A dl nt Vect or: Long Address to place back into the system

i nterrupt vector you were using

Qut put s: Carry clear if successful
Carry set if not, error in <A>

L I S S S . T T

Ext ernal Refs:
I mport DrvrRecvlnt O f
I mport DRVRXM t | nt OF f

* Entry Points:

*
Rk S S S S I Rk O O R O I I R I O R SR O b O O R S
*

Wth Di spatchTabl e

ProcSt at us equ 1

A dDPage equ ProcStatus+1l

Ret ur nAddress equ O dDPage+2

A dl nt Vect or equ ReturnAddress+3

Par nByt es equ 4

Par nEnd equ Ret urnAddr ess+Par nByt es

; first disable interrupts since we are going to be setting up interrupt
; vectors We wouldn't want an interrupt to go off before we were ready
; to handle it! Then set us up to use the M Dl direct page.

Apple ][ Computer Family Technical Documentation
Tech Notes -- Developer CD Volume 2 -- September 1989 -- 309 of 535




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

php ; save the old proc status

phd ; save the old direct page

tcd ; Set Direct page to the one passed
SEI ; and disable interrupts

| da #0 ; zero out the tenp error code

sta >Error Code
; Now First, re-install the old interrupt vector

| da 4 dlI nt Vect or ; get the old vector off the stack
sta Tenp ; and save it in globals for a sec
| da A dl nt Vect or +2
sta Tenp+2
PushWord #otherlntHnd ; now set the vector to point to
PushLong Tenp ; its original routine
_Set Vect or

Next, turn off the interface hardware, and tell it to stop generating

interrupts. W can share sone code here and call our DRVRRecvlntOf and
DRVRXm t I nt OF f routines. Al ways renenber |oad the direct page into the
accunul at or.

tdc ; get direct page into <A>

jsl DRVRXmitlntOf ; and turn off transmitter interrupts
tdc

j sl DRVRRecvl nt O f ; and now receiver interrupts

; *** Usually turning off interrupts will be all that you would need to do at
; this point, however, if your interface card requires extra shutdown code
; this is where you would place it ***

; *** |If you allocated any menory in the DRVRInit call, this is the place to
; get rid of it.

If an error were to occur in this routine, you should sinply store the error
nunber in our tenporary error code variable like this

| da #Error Nunber
St a >Err or Code

Done
; Now that we are done shutting down the driver, pull off the passed data
; and end.

pld ; first retrieve the old dpage

plp ; and processor status

Longa O f ; next nove the return address

SEP #$20 ; we need a short acc for this trick
pl a ; pull the 3 byte return address

ply . into <A> and <Y>

pl x ; nhow renove the remaining bytes

pl x ; of passed parameters
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phy ; and restore the return address
pha

Longa On
REP #$30 :and turn back on full 16-bit node

| da >Err or Code ; retrieve the error code

cnp #1 ; and set the carry if non-zero
RTL

EndP

EJECT

Rk S S S I R O O R o A R I O O O O R S
*
*

DRVRReset PRCC

*

* Description: This routine will be called whenever M DI Reset is called.
* and that should only happen when an actual reset occurred.
* It should in npst cases performthe exact sane functions
* as M DI Shut down.

*

*

* | nputs: a dil nt Vect or: Long Oiginal contents of interrupt vector

*

* Qut put s: None

*

* External Refs:

*

* Entry Points:

*

IR IR IR S I S S I S I I S I S R R e I S S I O R R Ik I O I S I R R R I I S I
*

j mp DRVRShut Down
EndP

EJECT

EE R R R R R R R R R R R I R R R I R R R
*

*

DRVRI nt HandlI er PRCC

*

* Description: This routine is the very core of the MDI driver. It takes
* care of passing data back and forth between the MDI tools
* and your hardware. It will be called for both input and

* out put .

*

*

* Inputs: None

*

* Qut puts: Carry set if interrupt not serviced

*

*

External Refs:
I mport DRVRXmit | nt O f
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* Entry Points:
Export | nBuf @ ue
Export I nErrd ue
Export CQut Buf @ ue

*
EE R R R R I R R I R R R I R R I R I R R R R R I R R R R R R R O S R S R

*

phd ; first, save the current dpage
tcd ; and use the M D DPage

; The first thing the interrupt routine should do is to test to see if the
; interrupt was actually generated by our port. If it was then we should

; handle it, but if not, we should sinply exit this routine with the carry
; set as fast as we can, so that the next interrupt handler will get it

; in atinmely manner.

; *** |nsert code here to test to see if the original interrupt was yours ***
beq Servi cePort ; if it was our, handle it
; If the interrupt was not ours, set the carry and | eave
pld ; restore the direct page
sec
rti
Servi cePort ; the interrupt was ours, continue
; This routine should test the interrupt again, too see if the port is ready
; to transmit or receive, If it is ready to transnmt or receive, it should
; then call the ServiceRecv, or ServiceXMt routines
; *** |Insert code here to test for receive
bne Servi ceRecv ; if chars waiting try receive it

; If no nore characters are waiting, see if we are ready to transnit any
; characters

bne ServiceXMt ; if can send a character do it

; I'f both the above tests fail, then exit the interrupt handler for now
pld ; restore the direct page
clc ; clear the carry to indicate serviced
RTL ; and return

; The following routine ServiceRecv will be called when a character is waiting
; It should retrieve that character, pass it to the MDI drivers, and then

; branch back to the begi nning of ServicePort, to see if any nore chars are

; waiting.

Servi ceRecv

; *** Place code here that retrieves a byte of data fromthe port ***
; Call MD tools this way if no error has occurred on receive (<A>

; contains the data read)
RecvOK
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jsl I nBufd ue ; call the MDI tools
bra Servi cePort ; and check for nore data in or out

; Call MDI this way if a reception error has occurred (<A> contains the
; data read)
RecvErr

| dy #m DevReadErr ; load Y with the error

jsl InErrdue ; call the mdi tools

bra ServicePort

; The routine ServiceXmt will be called when the port is ready to send data.
; it will actually call the MDI tools and get a character to send.
Servi ceXni t

j sl CQutBufd ue ; call the MD tools for the next char
bcs NoMor eDat a ; if the carry set then no data to send

; *** at this point the byte to transmt is in <A> place your code to out put
; it thru the port here ***

; Now that the data has been sent, you can either | oop thru ServicePort again,
; or you could sinply end and wait for the next interrupt to send anot her
; character. This sanple will sinply exit at this point

bra Done ; after sending the character end.

; NoMbreData is called when the MDI Tools said that they did not have any
; nore data to transmit, so we should turn off transmitter interrupts at

; this point in case our device likes to keep interrupting if its enpty.
NoMbr eDat a

phd ; push the direct page reg on the stack
jsl DRVRXmitlntOf ; enable xmt interrupts
Done
pld ; restore the DPage
clc ; signal the interrupt as handl ed
rtl ; and get outta here!

; The routine inbufglue should be called when you received a character from
; your port with no error and you want to pass it to the MDl tools.

I nBuf d ue pea $0400 ; push on the | ong address of the
phd ; direct page and a proc status byte
RTL ; and junp back to the MDI tools
; The routine i nErrd ue should be called when you received a character from
; your port and an error has occurred. In this case, it should still be passed
; to the MDI driver, as it may still be useful
i nErr @ ue pea $0500 ; push on the | ong address of the
phd ; direct page and a proc status byte
RTL ; and junp back to the MDI tools

; The routine QutBufd ue should be called when you are ready to send a char
; out your port. The MDI tools will will return with the character to send
; in <A>. If the MDI tools have no nore characters to send then QutBuf G ue
; Will return with the carry set.

Qut Buf d ue pea $8400 ; push on the | ong address of the
phd ; direct page and a proc status byte
RTL ; and junp back to the MDI tools

EndP
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EJECT

R I SRR O O S R I R SR O O R O
*
*

DRVRPol | Recv PROC

*
* Description: This routine is called by the MDI tools when it wants to
* pool the port for data instead of waiting for an interrupt.
* its function is simlar to that of the our interrupt handler
* except that it only does input.
*
* | nputs: None
*
* Qut puts: Carry set if interrupt not serviced
*
* External Refs:
I mport | nBuf @ ue
I mport I nErrd ue
* Entry Points: None

*
R R S R I R Rk I Sk O O O R R R R I Rk R R AR I R I O R R R R I RO
*

phd ; first, save the current dpage
tcd ; and use the M D DPage
php
SEI
Servi cePort ; the interrupt was ours, continue

; This routine should test the port too see if the port has any data for use

; toreceive. If it does, it calls the MD tools and hands it off. Also note
; this routine will turn off interrupts, since we wouldn't want any stray

; receiver interrupts to spoil our fun and grab the data fromus. (This is

; very inportant for certain types of ports which may signal that the port

; is ready and the generate an interrupt, thus leaving us in a situation where
; our interrupt routines could steal the interrupt right out from under us

; before we fetched it, thus allowi ng us to possibly double post a character.

; *** Insert code here to test for received data ***
bne Servi ceRecv ; if chars waiting try receive it

; If no nore data is waiting exit this routine.

plp
pld ; restore the direct page
clc ; clear the carry no errors possible
RTL ; and return
; The followi ng routine ServiceRecv will be called when a character is waiting

; It should retrieve that character, pass it to the MDI drivers, and then
; branch back to the beginning of ServicePort, to see if any nore chars are
; wai ting.

Servi ceRecv

; *** Place code here that retrieves a byte of data fromthe port ***
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; Call MD tools this way if no error has occurred on receive (<A> contains
; the data read)
RecvOK

j sl I nBuf d ue ; call the MD tools

bra ServicePort ; and check for nore data in or out

; Call MDI this way if a reception error has occurred (<A> contains the

; data read)

RecvErr
| dy #m DevReadErr ; load Y with the error
jsl InErrdue ; call the mdi tools
bra ServicePort
EndP
EJECT

R R S R I R Rk I Sk O O O R R R R I Rk R R AR I R I O R R R R I RO
*

*

DRVRPol | XM t PROC

*

* Description: This routine is called when the M DI tools wants to start
* an output stream The tool set calls this routine for the
* first character of data, and then this routine is

* responsible for enabling transmtter interrupts and sendi ng
* the character.

*

*

* I nputs: None

*

* Qut puts: Carry set if interrupt not serviced

*

* External Refs: None

I mport CQut Buf d ue
I mport DRVRXmit I ntOn

* Entry Points: None

*
Rk I Rk O O S R I I R R I O S I R o

*

phd ; first, save the current dpage
tcd ; and use the M DI DPage
php ; disable interrupts as we are now goi ng
SEI ; to turn on xmitter interrupts.
; First see if the port is ready to send any data, if not sinply exit
; *** |nsert code here to test if output is ready ***
bcs Done ; if not, then sinmply end

; The port is ready to accept a character for output so, call MDH tools
; to get the next character

j sl CQutBufd ue ; get the next character
bcs Done ; if carry set, no chars to xnmt so end
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pha ; save the character to send

phd ; push the direct page reg on the stack
j sl DRVRXmitIntOn ; enable xmt interrupts

pl a ; retrieve the character to send

*** |nsert code here to transmt a character ***
Done

plp ; get the old interrupt status
pld ; get the old direct page

| da #0 ; no errors are possible

clc

rtl

EndP

EJECT

EE R R I R R R I R R I R R R I R I R I R R R R R I R I R R R R R R O R R S

*

*

DRVRXmi t I nt On PRCC
Descri ption: This routine will be called when the MDI tools need to
enable transnitter interrupts on your device.
| nput s: None
Qut put s: None

L R T R I T T R N R

Ext ernal Refs:

Entry Points:

EE R R R R R R R R R R R R I R R R R R

php ; save proc status/interrupt state
phd ; save the old direct page

tcd ; use the M DI tools DPage

SEI ; disable interrupts

*** | nsert code here to enable transmitter interrupts on your device

pld ; recover old direct page

plp ; recover old interrupt state

| da #0 ; and return no-error (none possible)
clc

rti

EndP

Rk R I R I R Rk I Sk O O O R R R o kR R R R I S I O R R R R R o O R

*

*

DRVRXmi t | nt OF f
*

*

Descri pti on:

PRCC

This routine will be called when the M DI tools need to
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Disable transnmitter interrupts on your device.

| nput s: None
Qut put s: None
Ext ernal Refs:

Entry Points:

ER R R R R R R R R R R R R R R I R R R R R R R

L I T T R R I T

php ; save proc status/interrupt state
phd ; save the old direct page

tcd ; use the M DI tools DPage

SEI ; disable interrupts

; *** |Insert code here to Disable transmtter interrupts on your device

pld ; recover old direct page

plp ; recover old interrupt state

| da #0 ; and return no-error (none possible)
clc

rti

EndP

EJECT

R R I R R R I R R R R R I R I R R R R R R I R I R R I R R R R O O R
*

*

DRVRRecvI nt On PRCC

Descri ption: This routine will be called when the MDI tools need to
enabl e receiver interrupts on your device.

| nput s: None

Qut put s: None

Ext ernal Refs:

Entry Points:

EE R R R R R R R R R R R R I R R R R R

L R T R I . T R R

php ; save proc status/interrupt state
phd ; save the old direct page

tcd ; use the M DI tools DPage

SEI ; disable interrupts

; *** |nsert code here to enable receiver interrupts on your device

pld ; recover old direct page
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plp ; recover old interrupt state

| da #0 ; and return no-error (none possible)
clc

rtl

EndP

EIE R IR I R I I R I R I R R I R R R R R R S R I R I R I R S R I R R R O

*

*

DRVRRecvI nt O f PRCC

*

* Description: This routine will be called when the MDI tools need to
* Di sabl e receiver interrupts on your device.

*

*

* I nputs: None

*

* Qutputs: None

*

* External Refs:

*

* Entry Points:

*

EIE IR R I b S b S R R R S I S R S R R S I S I I R I I R I S S kR R I R I I R S R S I S
*

php ; save proc status/interrupt state
phd ; save the old direct page

tcd ; use the M DI tools DPage

SEI ; disable interrupts

; *** |Insert code here to Disable receiver interrupts on your device

pld ; recover old direct page

plp ; recover old interrupt state

| da #0 ; and return no-error (none possible)
clc

rtl

EndP

R R I R R R I R R R R R I R I R R R R R R I R I R R I R R R R O O R
*

*

DRVRNot | npl ermrent ed PROC

*

* Description: Dumy routine, should |l eave the stack alone and return
* no error
*

*

* I nputs: None

*

* Qut puts: None

*

* External Refs:

*

*

Entry Points:
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*
EIE R IR I R I I R I R I R R I R R R R R R S R I R I R I R S R I R R R O

*

| da #0
clc
RTL
EndP

END

Furt her Reference:

0 Appl e 11 GS Tool box Reference Update

### END OF FILE TN. 11 GS. 054
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HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: TN. I1GS. 055
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS
#55: Avoi di ng C r Heart Beat
Witten by: Matt Deat her age July 1989

This Technical Note lists changes to the description for CrHeartBeat. This
i nformati on supersedes the description in the Apple |11 GS Tool box Reference
Manual

The Apple 11GS Tool box Reference Manual gives the followi ng cautionary note in
the description for the call CrHeartBeat:

"A desk accessory nmay have installed tasks in the Heart beat
Interrupt Task queue. |If you nmake a ClrHeartBeat call, you will
renove those tasks. Therefore, under nornal circunstances you
shoul d not make this call."

This isn't rude enough to get the point across to sone people, so we'll try
agai n:

The Heartbeat Interrupt Task queue does not belong to the application
Different portions of System Software can, and will, install Heartbeat Tasks.
If these tasks are renoved, anything froma systemcrash to nedia corruption
may result. Nothing but System Software should rmake this call

Furt her Reference

0 Appl e 11 GS Tool box Reference Manua

### END OF FILE TN.11GS. 055
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HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: TN. |1 GS. 056
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS
#56: Managi ng Dynani ¢ Segnents
Witten by: Eri c Sol dan July 1989

This Techni cal Note discusses application difficulties when transferring
control to dynam c segnents during | ow nenory conditions

Dynami ¢ segnments have a drawback in | ow nmenory situations. |f the Loader
cannot | oad the dynam c segnent because there is not enough nmenmory, it cannot
just return to the application with an out-of-nmenory error since your program
may have pushed paraneters onto the stack which the dynam c segnent woul d have
removed. |If this is the case, the Loader does not have a valid return
address, so it cannot return to the application; therefore, it gives a fata
error and dies. Because of this problem an application nmust make sure that
there is sufficient menory avail abl e before calling the dynam ¢ segnent.

Just checking the anount of free nenory does not guarantee that the dynanic
segment will load. |If nmenory is fragnented, the Loader nmay not be able to

all ocate a block | arge enough to | oad the segnent, even if the total amount of
free menory is greater than the size of the segnent. Just checki ng MaxBl ock
is not a good solution either, since it can indicate that there is not enough
free menory to |l oad the segnent when it is actually available. However,
calling MaxBlock is preferable to just checking the anbunt of free nenory,
since not attenpting to |load the dynam ¢ segnent will not cause a fatal error

Usi ng the nethod of checking for out-of-menory conditions outlined in Apple

I1 GS Techni cal Note #51, Reserving Menory for the Tool box, guarantees that
there is sufficient space for the dynam c segnent. This method invol ves

mai ntai ning a purgeable handle to a segnent of nmenory at |east as large as the
dynani ¢ segnent and relocation dictionary. Before |oading the dynanic

segnment, check to see if the handle has been purged. If it has not been
purged, then you can | oad the dynam c segnent wi thout worrying about a fata
error fromthe Loader due to an out-of-menory condition. |If it has been

purged and you cannot reallocate it, then you know that there is not enough
free nenory available to | oad the dynanmic segnent.

Furt her Reference

0 GS/ OS Ref erence, Vol ume 2
0 Appl e 11 GS Technical Note #51, Reserving Menory for the Tool box

### END OF FILE TN.11GS. 056
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HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: TN. I1GS. 057
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS
#57: Preventi ng Menory Conpacting and Purgi ng
Witten by: Dave Lyons July 1989

Thi s Technical Note discusses a flag byte at |ocation $E100CB t hat debuggi ng
utilities can use to tenporarily prevent the Menory Manager from noving or
purgi ng nmenory.

If the byte at |ocation $E100CB is non-zero, the Menory Manager wi |l not nove
any nenory blocks, and it will not purge any bl ocks while trying to allocate
menory (PurgeHandl e and PurgeAll will still purge bl ocks).

Debugging utilities may tenporarily increment this byte to allocate nenory in
situations when it is not safe for existing menory bl ocks to be noved or
pur ged.

This flag byte is for use only by debuggi ng aids and System Software. It
woul d be m nd-nunbingly stupid for an application to use this flag instead of
usi ng HLock and Hunl ock, since the advantages of a Menory Manager architecture
with rel ocatabl e bl ocks woul d be |ost.

### END OF FILE TN.11GS. 057
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HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: TN. |1 GS. 058
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS
#58: Keyboard Modifiers Regi ster Anonaly
Witten by: Dave Lyons July 1989

This Techni cal Note discusses an anonmaly with the keyboard nodifiers register
at location $C025 which prevents it from always properly reflecting the state
of the Control and Shift keys.

There are two cases where pressing the Control key turns on the Shift bit
instead of the Control bit in the keyboard nodifiers register

0o An arrow key (or a Control key equivalent to an arrow key) is
bei ng held down and is repeating

0 The Space bar or Delete key is being held down and repeating with
the Fast Space/Del ete option selected in the Control Pane

Since the Event Manager reads the nodifiers byte, desktop applications nmay be
af fected by this anonaly.

Furt her Reference

0 Appl e 11 GS Hardwar e Reference

### END OF FILE TN.11GS. 058
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HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: TN. I1GS. 059
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS
#59: Do Not Create Zero-Length Text Scraps
Witten by: Dave Lyons July 1989

This Technical Note describes a problemwith PutScrap if used to create a
zero-length text scrap.

Do not create a text scrap (scrap type $0) with length zero. LEFronScrap in
System Software 5.0 and earlier does not expect an existing text scrap to be
enpty, and it will trash randomnenory if it is. It is okay for there to be
no text scrap, but if one exists it nust have a non-zero | ength.

Even if your application does not cause a call to LEFronfscrap, other

applications and desk accessories have to live with what you put on the
clipboard, so do not allow this condition to arise.

Furt her Reference

0 Appl e 11 GS Tool box Reference, Volune 2

### END OF FILE TN. 11 GS. 059
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HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: TN. I1GS. 060
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS
#60: Care and Feedi ng of Newienu
Witten by: Dave Lyons July 1989

This Techni cal Note di scusses Newienu in System Software 5.0 and earlier
where it does not expect its string paranmeter to cross a bank boundary. Make
sure it doesn't.

NewMenu takes a pointer to a string; this string nmust not cross a bank
boundary. If it does, a nenu containing random garbage may result.

I f your NewMenu strings are contained in your code segnments, everything is
fine--code segnents cannot cross bank boundaries. Depending on your

devel opnment environment, strings that are not in a code segnent may or may not
be allowed to cross bank boundaries. |If you can find no other way to
guarantee the strings will not cross a bank boundary, use NewHandl e to

al l ocate blocks with attributes $4010 (fixed, no bank cross) and copy the
strings to these bl ocks.

If you create nmenus fromresources, be sure the resources have their
noBankCross attribute bits set. Note that a nmenory bl ock that can cross a
bank boundary usually does not, so your application may be working by

acci dent.

Furt her Reference

0 Appl e 11 GS Tool box Reference, Volune 1

### END OF FILE TN.11GS. 060
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HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: TN. I1GS. 061
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS
#61: W ndow Titl e Handl es
Witten by: Dave Lyons July 1989

This Technical Note discusses extensions to SetWitle and GetWlitle in System
Software 5.0 and later which allow handles to be used as wi ndow titles.

Prior to System Software 5.0, windowtitles were pointers to Pascal-style
strings (wth a leading length byte), but now window titles can be stored in
handl es, with bit 31 of titlePtr set to indicate that the paraneter is
actual ly a handl e.

Once you call SetWlitle with a handle for the title paraneter, the handle

bel ongs to the W ndow Manager,which will dispose of it when the windowis
closed or retitled. You nust not dispose of the handl e yourself, and you nust
not change the data it contains.

Furt her Reference

0 Appl e 11 GS Tool box Reference, Volune 2

### END OF FILE TN.11GS. 061
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HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: TN. I1GS. 062
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS
#62: No Non- Solid W ndow Background Patterns
Witten by: Dave Lyons July 1989

This Techni cal Note di scusses why w ndow background patterns shoul d al ways be
solid; non-solid patterns are not always drawn with the expected alignnent.

When t he W ndow Manager erases part of a window s content area to its port's
background pattern, it is not always aligned with already-drawn parts of the
wi ndow. Wth a solid background pattern, this has no visible effect; however,
if youtry to use a grid, for exanple, the effect is obvious.

To sinmulate a non-solid background pattern, just erase the desired area to the
pattern you want in your update routine. For best results, use a solid
background pattern of the color nost common in the pattern you really want.

For exanple, if you want a white grid on a bl ack background, give the wi ndow a
solid black background pattern, and use Fill Rect during the update routine to
draw the grid. |f you keep the default white background pattern, the end
result will be the same, but your w ndow content will briefly be solid white
bef ore your update routine fills it with your pattern

Furt her Reference

0 Appl e 11 GS Tool box Reference, Volune 2

### END OF FILE TN. 11 GS. 062
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HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: TN. I1GS. 063
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS
#63: Mast er Col or Val ues
Witten by: Ji m Lut her July 1989

This Techni cal Note docunents master col or values used for the Apple 11GS
text, text background, and border colors.

There are times when you may want to nake parts of the |1 GS Super Hi-Res
screen the sanme color as the text, text background, and border colors. This
is particularly useful when using the Apple Il Video Overlay Card. Table 1
lists each color using the nanes fromthe Control Panel CDA, the color

regi ster values used for that color by the color registers, and the master
col or value used for that color by the Super Hi-Res screen

Col or Col or Regi ster Mast er Col or
Narme Val ue Val ue
Bl ack $0 $0000
Deep Red $1 $0D03
Dar k Bl ue $2 $0009
Purpl e $3 $0D2D
Dark G een $4 $0072
Dark G ay $5 $0555
Medi um Bl ue $6 $022F
Li ght Bl ue $7 $06AF
Br own $8 $0850
Or ange $9 $0F60
Li ght Gray $A $0AAA
Pi nk $B $0F98
Li ght Green $C $01D0
Yel | ow $D $0FFO
Aquanari ne $E $04F9
Wi te $F $OFFF

Tabl e 1-Master Col or Val ues
The Apple |1 GS Hardware Reference docunments the color registers at $0022 and

$C034, and the Apple 11 GS Tool box Reference, Volune 2 docunments the naster
col or val ues.

Furt her Reference

0 Appl e 11 GS Hardware Reference, pp. 58, 76-78
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0 Appl e 11 GS Tool box Reference, Volune 2, pp. 16-31

### END OF FILE TN. 11 GS. 063
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Apple 11

Techni cal Not es

Devel oper Techni cal Support

Apple 11 GS

#64: Apple 11 GS Installer and Installer Scripts

Revi sed by: Ji m Lut her Sept enber 1989
Witten by: Jim Lut her & "Jay" Schaffer July 1989

This Technical Note describes how the Apple I1GS Installer program executes
script files and docunments how to wite script files for it. Note that sone
of the information in this Note is specific to Installer V1.10.

Changes since July 1989: Changed the sourcePrefix and sourcePat hnane

field descriptions, since sourcePrefix nust not be enpty if any sourcePat hnane
fields are partial pathnanes.

I nt roducti on

The Apple I1GS Installer, a utility programthat is included with Apple 11GS
System Software, can be used to install System Software or applications on a
given volune. "Scripts" control the Installer, and they are sinply lists of
files with informati on about where and how to install those files. The user
interface of the Installer is described in the Apple |1 GS System Tool s Manual
This Note describes how the Installer executes scripts and howto wite
scripts to install your applications.

Installer Setup on Disk
Setting up the Installer on your application disk is a sinple procedure.

1. Copy the Installer programto your application disk

2. Create a subdirectory (folder) nanmed Scripts at the sane directory
| evel as the Installer program

3. Copy your scripts into the Scripts subdirectory.

How the Installer Processes Scripts

The Installer reads script files into menory in their entirety, parses them
strips themof all comments, conpacts them then verifies them It then
checks the scriptFlags field to see if a Caution alert should be displ ayed.
This facility permts the script witer to force the user to read the script's
hel p message and nake a choice to either continue with file manipul ations or
skip the installation altogether, which is especially useful when a script
installation would be inappropriate on a certain vol une.

The Installer then executes the script in two passes. The first pass
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determines if the update can be conpleted by calculating the total size of the
files to be deleted fromthe destination volune and of the files to be
installed. |If there is not sufficient roomon the destination volune, the
Installer determ nes the anount of additional space required to conplete
installation (nunmber of blocks needed divided by two, plus one), reports this
result to the user in terns of kilobytes, then term nates execution of the
script. It is inpossible to deternmine directory block requirenments with

compl ete accuracy. The Installer's space calculation algorithnms are good, but
they are not perfect.

If the first pass determnes that there is sufficient roomfor the conplete
update, the Installer continues with the second pass, deleting and copying
files in accordance with the instructions contained in the script flags. The
Installer "blindly" unlocks |ocked files and fol ders, creates necessary
subdirectories if they do not already exist, and replaces requested files

wi thout regard to version nunbers or creation dates of existing files.

The user may term nate execution of any script (and of those which follow) by
pressing the Open Appl e-Period key conbination. The Installer checks

for key-down events between every file transfer and at the end of the first
pass. |If the user requests termination, the Installer warns of the
possibility of |eaving an unknown mix of file versions on the volume and gives
the user the opportunity to continue with the installation or to term nate as
requested. (See the "Error Handling" section for nore details.)

Scripts are typically witten with the ability to renmove all of their related
files froma particular volume (i.e., in case of an accidental installation);
however, they do not have the ability to renove directories which contain
files (even if the script installed them), and they can neither recover nor
list files which were deleted during the installation process.

After processing all the instructions in a script, the Installer checks to see
if additional scripts are selected, and, if they are, it executes themin the
order in which they appear in the update selection window until all scripts
are successfully conpleted. Once all selected scripts are conpleted, the
Installer notifies the user that the installation or renoval process was
successf ul

It is inmportant to note several facts about script execution

o Each script is processed frombeginning to end as if it were the
only script selected.

o |If the execution of a script generates an error, or if the user
term nates further processing of a script, the queue is cleared of
any additional scripts waiting to be executed and control returns
to the user.

o It is possible for the Installer to execute several scripts
successfully before encountering one which cannot be executed due
to insufficient space on the destination vol une.

0 All selected scripts use the folder that the user selects as the
"Application Folder."

If a user installs or renmoves systemfiles (i.e., tools, fonts, drivers, etc.)
fromthe boot volune, it may create problens. Therefore, whenever a system

| evel update occurs on a boot volume, the Installer disables all desk
accessories and closes the Sys. RResources file. Wen the user quits the
Installer after a systemlevel update, it alerts the user of the need to
restart the system and the default response to this alert is to restart.
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Error Handling
User Cancel Request

If the user cancels script execution any tine after it has started (i.e., by
pressing the Open- Appl e-Period key conbination), the Installer treats

it as an error condition since there is likely an unknown nix of file versions
on the volune. |In this case, the Installer gives the user the opportunity to
continue with the installation or to termnate as requested. A user-initiated
cancel request is not acknow edged until the current file copy or delete
request is conplete. Term nating script execution also clears the queue of
other scripts waiting for execution and returns control to the user

Non- Recoverabl e Errors

Sone errors are sinply fatal. |If a directory or file is corrupted, the nedia
is bad, or the selected script is |onger than 65,535 bytes, the Installer
halts execution of the script and alerts the user that a fatal error has
occurred with a Stop alert box. Cdicking the OK button in this alert box
clears the queue of other scripts waiting for execution and returns control to
the user.

Script Errors and File Not Found Errors

When the Installer detects a script error or a File Not Found error, it
reports the name of the source file and destination file it was processing
with the normal error message. This additional information should help script
witers find the offending fileSpecification field. |If the error is
associated with the header, no filenane is reported. This condition clears
the queue of other scripts waiting for execution and returns control to the
user.

Vol une Not Found Errors

Vol ume Not Found errors produce a dialog box pronpting the user to insert the
m ssing volume. |f the user clicks the OK button, the Installer attenpts the
file access call again, but if the user clicks the Cancel button, the
Installer flags it as an error condition, clears the queue of other scripts
wai ting for execution, and returns control to the user

Script File Conposition

A script is sinmply a list of instructions for the Installer, and it can
specify that files be copied froma source volune to a destination volune (or
directory, when applicable) or that files be renoved froma destination
volunme. Script files are ASCII files (file type $04) containing printable
ASCI | characters (i.e., with the high-bit clear). The directory in which the
Installer resides nust contain a directory named Scripts, in which all script
files visible to that copy of the Installer rmust be located. Script files may
not exceed 65,535 bytes in length. Any attenpt to execute a script |arger
than this size produces a non-recoverable error

A script consists of a header field followed by any nunber of
fileSpecification and conment fields. These fields are separated by tildes
(~). Two consecutive tildes signal the end of the script, and any additiona
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characters past the end of script nmarker are ignored.
syntax diagram for a script.

>| header | >(~—~)__>
e I — : SE— A G

\ >( ~)___ > fileSpecification |_

roo() v |\ I

I I I I

| \ __>| conment | \ /

I l I \

\ /
Fi gure 1-Script Syntax Di agram

header Field

The header field consists of the scriptlidentifier, scriptVersion
scriptNanme, and scriptHelp fields, and it may al so contain an optiona
sourcePrefix field. These fields supply the installer with genera

i nformati on about the script file. No comrents are permitted within the
header field. Figure 2 shows the syntax diagramfor the header field.

>| scriptlidentifier |__

| Y
/
/
\__>| scriptVersion | __
| )
/
/
\__>| scriptFlag |
| I
/
/
\__>| scriptNanme | __
| Y
/
/
\__>| scriptHelp | >
| [\ /
I
/ |
\__>| sourcePrefix | /

Fi gure 2-header Field Syntax D agram

The scriptlidentifier field identifies the text file as a script file,
consists of eight characters ("SCRI PT" followed by two carriage returns
43 52 49 50 54 OD OD in hexadeci mal ).
the scriptlidentifier field.

__>( "SCRIPT" followed by 2 carriage return characters ) >

( )

Fi gure 1 shows the

scri pt Fl ag,

and it
or 53
Fi gure 3 shows the syntax di agram for
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Figure 3-scriptlidentifier Field Syntax D agram

The scriptVersion field defines the mnimum version of the Installer program
that can read and execute the instructions in this script file. It should
normal |y consist of seven characters ("V1.10" followed by two carriage
returns, or 56 31 2E 31 30 OD OD in hexadeci nal).

Version 1.0 of the Installer noves only the data fork and does not return an
error. For conpatibility with the original release of the Installer, the
val ue of scriptVersion is V1.00. Scripts which nove extended files (i.e.
files with resource forks) or work with an Appl eShare vol une nust have a
scriptVersion of V1.10. Figure 4 shows the syntax diagram for the
scriptVersion field.

_>( "V1.10" followed by 2 carriage return characters )__ >

( )

Fi gure 4-scriptVersion Field Syntax Di agram

The scriptFlag field defines the directory requirements of the script file.
The first character of the scriptFlag field nmust be either the uppercase
character "R' (indicating that the installation nust occur at the root
directory, such as in a System Software update) or the uppercase character "X
(indicating that the user nust specify the directory where installation should
t ake pl ace).

The second character of the scriptFlag field nust be either an uppercase or

| ower case character "R' (indicating that the Renove command is valid for this
script) or an uppercase or |owercase character "N' (indicating that the Renove
command is not valid and the button should be dimmed and inactive). |If this
character is |owercase, before any file mani pul ations begin, the Installer

di splays a Caution alert with the contents of the scriptHelp field and button
controls to permt the user to choose whether to execute the script or to skip
it and go to the next script, if any.

For exanple, a scriptFlag field mght contain the follow ng four characters:
"Rr" followed by two carriage returns, or 52 52 0D OD in hexadecimal. Figure
5 shows the syntax diagramfor the scriptFlag field.

_____ >CR)______ > R)____>2carriage return characters )__ >
V() } () f )
\ > X)) 1 N >(r ) ]
() I () I
I\__>( N)__/|
i
\__ >(n)__J/
()

Figure 5-scriptFlag Field Syntax Di agram

The scriptName field defines the name of the script as it appears in the
Installer's script selection window. It is reconmended that care be taken to
use a name that fits within the display window This field consists of any
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nunber of characters ending with a carriage return and may not include a tilde
or carriage return. An exanple of scriptNane night be: "Exanple Script”
followed by a carriage return, or 45 78 61 6D 70 6C 65 20 53 63 72 69 70 74 0D
in hexadecimal. Figure 6 shows the syntax diagramfor the scriptNane field.

>( any character except ~ and carriage return )

>( carriage return)__ >

(
Fi gure 6-scriptNanme Field Syntax Di agram

The scriptHelp field defines the text which appears when the user clicks the
Hel p button. It is recommended that care be taken to ensure the text fits
within the help window This field consists of any number of characters
ending with two backslashes (\\) and a carriage return. It may not include
two consecutive backsl ashes or a tilde; however, it may include carriage
returns. An exanple of scriptHelp mght be: "Help\\" followed by a carriage
return, or 48 65 6C 70 5C 5C OD in hexadecimal. Figure 7 shows the syntax
diagramfor the scriptHelp field.

\ ( ) Vo

I I

I /

|/

| :

A\ >( \\ followed by a carriage return )__>

( )
Figure 7-scriptHelp Field Syntax Di agram

The optional sourcePrefix field is the prefix used with source files defined
by partial pathnanes. Either slashes (/) or colons (:) may be used as the

pat hnanme separator character. |If there is no sourcePrefix, this entry nust be
enpty. |If no sourcePrefix is specified, all sourcePathnanme fields used within
fileSpecification fields nust be full pathnanmes. An exanple of a sourcePrefix
m ght be: ":System Di sk: Systent, or 3A 53 79 73 74 65 6D 2E 44 69 73 6B 3A 53
79 73 74 65 6D in hexadecimal. Figure 8 shows the syntax diagramfor the
sourcePrefix field. GS/ OS Reference defines | egal pathnanmes and prefixes.

_>( legal GS/CS prefix )__>
( )

Fi gure 8-sourcePrefix Field Syntax Di agram

fileSpecification Field

A fileSpecification field contains the instructions to copy a file to or
remove a file fromthe destination volune (or directory, when applicable). A
fileSpecification field is conposed of the fil eSpecWrkspace, fil eSpecFl ags,
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fileTypeAuxType, createbDateTine, sourcePathnane, and desti nati onPat hnane
fields. The script may contain as many fileSpecification fields as necessary.
Figure 9 shows the syntax diagramfor the fileSpecification field.

>| fil eSpecwrkspace | __
I

| \
/
/
\_>| fileSpecFl ags |
I |\
/
/
\__>| fileTypeAuxType |
| \
/
/
\__>| createDateTine |
I |\
/
/
\ __>| sourcePat hnane | >
I [\
I
/ I
\ __>| destinationPat hnane | /

Figure 9-fil eSpecification Field Syntax D agram

The fil eSpecWrkspace field is 16 bytes that the Installer uses for work
space, it can contain any character except a tilde, and it nmay not begin with

atilde or an asterisk (*). It is suggested that 15 readabl e characters
followed by a carriage return mght be easiest to see and count. An exanple
of fileSpecwrkspace mght be: ":::Wrkspace:::" followed by a carriage

return, or 3A 3A 3A 57 6F 72 6B 73 70 61 63 65 3A 3A 3A 0D i n hexadeci mal
Fi gure 10 shows the syntax diagramfor the fil eSpecWrkspace field.

__>( any 1 character except ~ and * )__

( ) |\
/
/
\ _>( any 15 characters except ~)_ >

( )
Figure 10-fil eSpecWrkspace Field Syntax Di agram

The fileSpecFlags tell the Installer what this fileSpecification does. The
fileSpecFlags field consists of the requiredFlag field foll owed by the

optional Flags field and a carriage return. Figure 11 shows the syntax di agram
for the fil eSpecFlags field.

__>| requiredFlag | _>| optional Flags | __>( carriage return)__>

I I I (
Figure 11-fil eSpecFl ags Field Syntax Di agram
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