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Call-APPLE. User Group Membership Joining our User Group has many benefits, such as our new full- :
an | color Call-A.P.P.LE. magazine that is usually around 50 pages with lots of photos, technical Login » |
Ao | articles, reviews, and interviews with legends of the industry. You also have access to all L N S

— previous issues published back to 1978. Additionally, the Apple User Group Bulletin [...]
Choose the amount to pay for your annual

Read Post
membership to the Apple Pugetsound Program

VCF 9_0 to be He'd July 15_1 7 July 10, 2022 1 Library Exchange (A.P.P.L.E.) User Group.

Upper-level memberships are donation levels that
] Posted by A.P.P.LE. y ‘ Events ] | General | ‘ VCF ‘ help keep the server and lights on, and bring you
great things like our 50+ Page PDF Magazine!
Read about Member Benefits.

Join A.P.P.L.E.

Vintage Q@ 9 o From the VCF SE Folks : It's (4) days until our annual Vintage Computer Festival
Ee?u”\:j“_“f'mHE:__T Southeast, version 9.0. Marc Tessier will present Tiny Replicas (and some bigger
ones too!)! Come see Marc’s 3D printed tiny replicas of micro computers and

game consoles along with working replicas of the Enigma machine and Apollo Guidance Computer! Marc
(] Membership Level

Cal IA P P L E o rg | Standard Service : $27.95 USD - yearly V|




‘@ Membership: CallAPPLE.org/members

e Official Apple User Group,
founded in 1978

* Base-level Membership: $27.95
per year. New “Donate” option.

* Current Magazine & Legacy PDFs
e 3" Party User Group Discounts

* A.P.P.L.E. Software Library



CallAPPLE.org/magazines

World's Largest Apple User Group Magazme Since 1978

* 40 Anniversary Free PDF
* Magazine Since 1978. PDF since 2015
* Legacy & New for members

* Now Monthly

A;;ple s Jonathan Project :

Robert Clardy and Synerglstio Software
| Brutal Ddixd: Dragons Lair Ile y

! 1( SasFest 2022 Finds Wiz dry_,.
\ y e Northern 5
'f‘a \f5” Hardware, Games, Ulllities, Reviews, Code S

/ Lemmlngs‘ii the AppleJl -

: Braking New;




‘&) Other A.P.P.L.E. Magazines
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The Apple /// Magazine
Premier Issue

| St Aot & Sy P om0 2 e 8 |
MacTech Quarterly
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RO AppleArchives.com

The Best Vintage Apple & Mac Websites

Home A.P.P.L.LE. Magazines Software Docs Programming Emulation Vendors Apple-1 Apple Ilgs
Apple /// Apple Lisa Newton Miscellaneous Mac68K DVDs FAQs

Repository of Apple & Mac sites,
Manuals, Software, Magazines

A 4PPLIED ENGINEERING

beagle.applearchives.com )}

'

ae.applearchives.com
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MECC.co/new

» Largest, Official Archive — 250+ Disks & Manuals

 Contributors: Kenneth Brumbaugh (1st CEQ), Steve Taffee
(Last CEQ), Philip Bouchard (Oregon Trail),
Wayne Studer (Oregon Trail 1)

* Enhanced & Redesigned PDF Product Glimpses,
Teacher Guides, Student Handouts.



‘@ CallAPPLE.org/store

T-shirts
Posters
Mugs...
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PEEKing at

$E-APPLE

APPLE PUGETSOUND PROGRAM LIBRARY EXCHANGE

Compendium

of Magazine Articles

Produced by

Brian Wiser & Bill Martens

PEEKIng at CalFAPPLE.: 1978
Compendium of Magazine Articles
represents a nostalgic look back at
the early years of the Apple computing
revolution through the eyes of the
Apple Pugetsound Program Library
Exchange (A.P.PL.E.) user group.

Articles from all 10 issues from the first year of Call-A. PP L E. magazine are organized
into categories such as: BASIC, Color Graphics, Disk Fundamentals, Printing and the
Monitor. Over 100 pages are enhanced and rastored, complete with advertisements
and program listings. Relive the earliest days of the Apple Il computer through the
eyes of the creators and users.

Highlights Include:

* Articles and programs from Apple computing legends including: Darrell Aldrich,
Ron Aldrich, Val Golding, Bob Huelsdonk, Randy Wigginton, Don Williams, and
Apple co-founder Steve Wozniak.

* A brief history of Apple by former Apple Inc. CEQ Michael Scott,
* The first documentation of Integer BASIC and Applesoft ocutside of Apple.

* Reviews of the Disk I, DOS 3.1, Applesofi, the first printer for the Apple II, and
many other revolutionary products.

Apple PugetSound Program Library Exchange

‘O www.callapple.org
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APPLE PUGETSOUND PROGRAM LIBRARY EXCHANGE APPLE PUGETSOUND PROGRAM LIBRARY EXCHANGE
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Brian Wiser & Bill Martens Brian Wiser & Bill Martens
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}oystick / Mouse

When the game starts up, a screen appears to choose Mouse or
Joystick. Type "M" ot “J" to make your selection.

Movement:

Button:

Items:

Inventory:

Controls the pointer. Hover tothe right of the screen to
see the blue navigation menu. Usinga point-and-click
system, the user navigates through the adventure and
interacts with the world.

Mouse or Joystick fire button to select menu items.

Denoted by the blue blocks on the screen. N.S, E'W
denote the directions North, South, Exst, and West,

Individual items can be acquired or “picked up” by
clicking on an item within a scene.

The Inventory block | 1] will show the adventurer the
items they are currently carrying.

The Talk block | T) will enable the adventurer to talk
with the characters inthe scene.

6

Walkthrough

Spoiler Alert: 1f youdon't want awalkthrough, then stop reading

now. Otherwise, be forewarned, the following pages provide a full
run-through of the necessary items and steps to complete the game -
complete with pictures.

Afterwards, pictures are shown of the Ending, an Easter Egg, and an
Art Gallery featuring the remaining game «reens.

STAGE 1

13

These pictures are scenes and people you can interact with. They
don't help you with your quest, but are part of the big puzzle you have to
solve {to ind those people you really need to interact with).

Most imporant, the pictures represent the remaining beautiful
Witch Trial art by Dan Henderson - preserved as it should be for artistic

enjoyment.

33
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.. s 1D Email: editor@callapple.org

57/1 by #A

A,bef’f JS1ria

Dan Henderson
Dr. Marc A. Golombech

Roby Sherman




Ringoban s an Applesoft BASIC version of the

. : game Sokoban for the Apple Il. This version

by Mike Beaumont contains 90 levels of brain-

a i warping fun. Work through the levels one-by-
[l i o o o one and become the masier of the Ringoban,

It provides a great challenge for even the best

=== Avple Pugetsound Program Library Exchange == puzziers as well as the information necessary to
- create your own levels,

Features Include:
- » Uses MouseaText and requires ProDOS,
R I n o b a n « 90 levels of fun, complete with maps for the perpetually confused.
g + Complete source code.

* Design your own levels using any word processor that can save a
standard text file.

+ i

Mike Beaumont

Produced by Apple PugetSound Program Libvary Exchange
Brian Wiser & Bill Martens \O www.callapple.org 1
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Apple Pugetsound Program Library Exchange

Terminal Boredom

Karl Bunker
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- : Trik is a full-featured single player Contact Bridge
game for the Apple Il computer. Features include
== playing a straight up game, building a hand,
0 ] | a | duplicating other games, sample hands for learning
— e ——

the game, and many others. Trik is written in Apple Il
Apple Pugetsound Program Library Exchange Integer BASIC.

The game uses standard codes during play, allowing the user to display the
hands, play out the current hands, re-bid with the same hands, or restart with

=1
a new deal. This manual includes basics such as How to Play, Play Codes,
r l ( and Savings Hands. Background information on Contract Bridge, History of
the Game, Rules, Strategy, Bidding, and Play Techniques are also included.

Contract Bridge for the Apple Il

YOUR HAND LOOKS LIKE THIS:
Einihd:l VULNERABLE

(NUR | H|
Jim Hilger

SUUTH

Produced by Apple PugetSound Program Library Exchange

. . . www.callapple.org “ ||| II | I”ll ||
Brian Wiser & Bill Martens \0 o1 781387 1 600209
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How to Play

There will be a pause as TRIK 1.0 BID executes the CHAIN to
TRIK1L.O PLAY. If EAST/WEST are the declarer, you will be asked to
swap hands with EAST or WEST, since TRIK 1.0 PLAY only plays
defense. If NORTH/SOUTH are the declarer then no hand switching

Is nocossary

Next NORTH becomes the dummy and WEST begins thinking about
what 10 lead. Since WEST is thinking in Integer BASIC, it takes a
number of seconds to actually play. Dunng play, you will always play
for the dummy (NORTH) and SOUTH, while the computer will
always play for EAST and WEST. A flashing question mark will
appear whenever it is your turn to play a card

Once agam, yvou are provided with a number of short-hand codes for
emering the cards you wish 1o play.  They are show in the Play Codes
section

As with the badding, once you enter the code you wish 1o play, you
necd to press the Retum key, 11 the code is not a valid code, the
computer will buzz disgustingly at you, and await a proper play




“Edition
OMPUTER
5AMES

12 Challenging Games to Play on Your Home Computer.
All in Basic with program listing and sample run.

Edited by David H. Ahl

OMPUTER
GAMES

CREATIVE
COMPUTING

The #1 magazine of computer applications and software

Third in the Creative Computing serics of best-selling computer games books,

Big Computer Games contains 12 challenging games for solo and group play -

Last & Forgotten sland, Trucker, Dukedom, Cribbage, Star Merchant, Mu-Torere,
Streets of the City, Eliza, Presidentral Campaign, Monster Combat, Swrvival, and Rollercoaster

Ako inchuded are sections on how to write your own adventure game and how 1o integrate action

video with your computer games, This Exbanced Edition has a new preface from David H. Ahl

Program listings, sample runs, and descriptions are presented with each game, and all
games are written in standard Microsoft Basic, which s adaptable 1o most micro-compatens

David H, Ahl is the editorsin-chief and founder of Creative Compubing mugrazite

Apple PugetSound Program Library Exchange
“ www.callapple.org




You arc one of several Dekos chosen by the High
King 1o belp rum the Kingdom. Your Dachy s not =
the best of shape. and your job & 10 bald up
population, land holdiags, and pran reserves. Your se
cret ambition s 10 beoome powerful mosgh 10 over.
throw the Migh King

The pame cyches om an ansual hasis, sad o & pow
fall and the Rarvest han just been complesod Each
year al this time (e competier will dnplay 1he current
population, land and grain totals, followed by & de-
talled report of the previous year's eveses Note that
foad and gram are measered in metr omts hoctarm
(HA ) sod becsoliters (ML), respectively

Each year you will have 1o make the following
dectaoon:

Grnin for Youd

You must decide how mach gram 10 feed e
peasants. 14 HL of grasm will just adequately food one
pessant; |) will case some Bunger sad decrease the
pesanty” fighting ability, and 12 or fower will camse

some starvation, The poasasts will complas If you try
10 sarve then excessively and they know that you ace
hobding dack prain. If you feed the peasants more than
14 HL. each (up 50 & maxinum of LK) they will appee-
crate the booen and fight bester i any war the follow.
mg sumsmer. A bng term memory Loeps track of the
peasasty’ cunmlative sintade (it Bdo dowly with
ne) and if you creste suflicsent bad will (by under-
feoding them, Sor inance) they will depose you. You
may eoter the quantsty of grais for the poasssts in fwo
ways: Nembers bess than 100 are interpeetad as Bocto-
Btersper-peasant, while an estry of 100 or more repee
sents the total amount for the entire population

Land » Bay

Ester 1he sty of hectares of lad you wint to
buy. The prices offered vacy froms about 4 hoctobion/
Bectare (o abost Y, depending ponarily on Lasl year™s
crop ywid, I you don't want 60 bay any land, enter O
You will thes be piven the option of sclling your land
#1 % poxie one unt lower than the buying price Eator
the sumder of hectaves you want 1o sell, or enter 0 if
you doa't wast 10 sell ssy

Land to Mant

Eaver the nomber of hoctares you winh to plant
Each becrare plamed will require I bectoltens of gram
80 woed i Ao, romsember That esch pessant can plant

Brain st araern
Veead fowr 4a0a
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Yot losaem
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Waw wan orgnally wretes by Rowph Weissheum » LI
MY The fiewt version m Busc wa wrioes by Joff Shanger
= IY7) and comveriad te MITS SK Base (lator 40 bevees
Mevonifh Basc) by Saeve North m 1077 I organally ap-
povend ke Crowivwe Compuing. Joln/ Aagws 1971,

Introdection

Elira n 3 program whach |
m mpst aad CaTs o0 @ mobb Coderent
comveration based o the noadirective  paychon
analyk vechaigues of Carl Rogers. You willl have 10
forgrve Eliza foe ber awbward Englinh. Yos will find ot

~R

s Dest Dot 00 use pUNCIOAnion (especially commas and
COOLERCBON) (0 your ispul and Leep cach lae of npar
10 ooe main des. Since Eliza 2 2 son-drective thers-
pot, you will Save 40 carry the convensation, aeverthe
loss, that can Jead some mighty interesting resalis
You may end your conversation by typiag m “sieUr
UP” (o junt “SaeUT")

How It Werks

In ceder 1o do what 1t docs, Elua mast: (1) pet »
string from the weer and peapare it for further process-
mg (1) ing the keywords & the inpat string. () f »

2010 DATA "S6E vOU BAYENG TrAT JUNT 1O BE MGATIVE /

QU00 DATA TYOU AL MEINE A B1T MEGATEW "
2030 DATA wafr NOTT o

JOA0 SATA A YOO BURET” C 2 L‘
JUS0 DATA ey MO

F0M0 DATA “sey AR YOU CONCEMMED mbOuT Mre”

JUTO GATA TWMAT ABOUT rOUs Cee ¢

000 DATA TCAN YOU THING OF A SECIFIC Exaewny e

20RO DA TN

TH00 DATA “want AME vOU T I O e "

JILO DATA “MEACLY, Aowave

J930 DATA DO YOU NEALLY Twlas 80°

150 OATA TRUT YO ANE MOT SURE YOLe ©

2040 DATA DO YO BOURT YOuRT

TIS0 OATA “INn Wt wave

U0 DATA “wet MEMMMINCE DO YD AT

2170 DATA “wsdY DOES Tl BEMILANLTY BAdMNT PO wourr

ST00 DATA "Ml OTWEA COMMECTIONS D0 YOU M8 "~

JI%0 DATA “COMD TS REALLY BE SONE COMMELY 10W .
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350 DATA TYDL SEEs WI" rOSITIVEL .

230 DATA WK YOU Bt

2230 DATA *t e,

F260 DATA L nDERSTRE.

J2T0 DATA "y DO YOU MARNGE UF e TORIC o FRIENOGT

T4 DATA TR0 YOUR FRIDNOD wORRL) wOUT

JIT0 DATA DO YOUR FREENGS PIDY OM yOur e

J200 DATA TR POU UM YOU MR AT W LN T

2290 DATA “DOC vOu IPORK On YOLR FHICAON T

300 DATA PO YOS LOWVE FDR FREENOS wOSR RN YOUY-

THO DATA "DO COVUTORS wOARY wOU*

SO0 DATA AL YDV TALRIAG AROUT MK IN PRRT IO M

T30 DATA “HAE YOU FREDHTENDD BY AACHTNENTT

T340 DATA Tesry DO YOU MENTEOW COMPUTENG T

2350 OATA "Mt 00 YO PHEN COMPUTER MR TU 0O wiPW vDUs S Owrt=
340 DATA “LON'T wlu Tuine DOMUTERS CAn WELF FEONEY™

2370 OATA “wadl I8 17 AROUT sACHINEN Tl wOR IS YOu

S0 DATA “SAv, DO rOU WK ANy PATYLOLOBICAL PROBLES T

2390 DATA "HNAT DONS THAT SLESERT T Yo

FAN) DATA *1 .-

SAI0 DATA TITM AGT AL T WNENETAND YO FULY T

2450 SATA TCONE COME SLUCIDATE YOLR uORKeiTs, *

DAZ0 DATA “CAn vOU ELABORATE DN TMATIY-

T4AD DATA “TwAT I8 QUITE INTERNESTING. *

TR0 MEN s MERLY FINDING DATA wow

“e o.w.o.u.:.x'.}..v.‘.‘.
.80,9,

SO A TN, 4,05, l.o!.l 64, 5.8y,
T oaTa ... B 2P0 I NS A M 106,

Mit l'e Elaze. What s your ratlies”
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Mosuter Comban wan wonten by Law | Ohapet ant oovpaally
sppowrnd & Covarwe Compuanyg Fobruary 1951

Mosster Comdat » a game in which you sander
arcund a foret and encosster vanoas mosaters. Your
objective s 10 win as mih treasure from cach en
counler as possile and, of cosese. not gt Milled m the
proces

Play of the Game

B e randomly

When you play the gaoe you
placed 2 forost 1en by 1on squares
of these squares (the one you ate in) n dinplayed, 1lnn
sllowing you 10 soc caly a umall part of the foresl a4 2
time. The sector you are in v agan divided inlo s by
ten squares. Fach of these, 100, s divided ap 10 ten by
T bt you van see these hundrod smaliest squarm
Each of these lmtle sguares s hown by & wngle
character. v convers an area of fores 160 by ten yands,
makng the faller squace that s Smplayed & husdred
by 2 hundred yards and 1he entiee forct & thoasand by
» thounand yards Ty are troen, =2 are pathn, ' are

y see Ondy one

wally, A's ace e snd Ms are enchanted castles. The
U »you

Add dnplayed with the portion of forest you ase
In b your combat stremgrh, tresssre totad, and the van-
ous magee spells you Bave Your combat stresgih
med to fight the vanom moasiers you bect, cach
momter having 3 combat srengrh of b own, thewe
raoge from fve (for a goblin) to 3 headred (for 2 hau-
sk} Youe combat strength s also used in moverent,
1he atmoust uad depending upon bow far you go, how
moach treastre you're hugpug arcund, and the type of
terraoa you end wp om afler you move

At the mns you are allowad 10 regan the serength
you Degan with and a8 the magic you Sad of the want
Dons woryy shen you find yoursell Saplayed in the
square bolow the inm when you viop there. Thal o the
way the program w st up Of coune, the inskocper
takos some of your tremure for provading you with hn
wrvices.  However, somwmames b¢ han  information
which b povses om 10 you 41 00 additionsl cont — e
where the forest adpe i, of where an eoxhantnd canstle
might be found

There may be up w0 fificen enchanted cailies m
e fornst. These unaally contaen ocees of gress valoc
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Servinal win woines by Stewan ¥ Rob sl angaaly o
posnd . Ot Compuning. Jossary 1™

It o the year 1991 You Bave cramh landed on the
moon and have only 190 minutes of caypen and 130
wnils of power remanisg You are at Mase Screnitatn
and obnerve he fong, cerie thadews bang can by 1he
distant moustaims across the barren landscape. The re-
alration sinks in that you sre in bag troabie

Game Deseription

Servival & an “adventure” type of game With
ogc, skl pesvotence, and o hatle 3t of luck, it is pos.
siblc 50 survive. The action takey place ot the wrface
of the moon where you mest amess the situation, ea-
plore the wrrsndimgy, avosd potemtiad hasards, sod
gather noadod resources

Bos 2 race gt e, Many eaplorstoon are
reguired before the total wruanon s seveadad, and the
resources mnd lifethreniening hasasdh are dacovered

Only then, can e process of detcrmiteng an oplitnem
course of action bepn

Once you sucoond in serviving, there & thes the
challenge to plan new sarvival saquesces 1O minmire
the sotal clagned time

The comsands 10 move are NORTH, SOUTH,
EANT, Wt v, snd DOMN. Thow commands may be
speiied out or enterad o & single Sotior—nL 8 B, W, L
-d D

Other commands consmt of aa action verb fod
lowed by a4 noun. Examples of these commands wre

GET ILALMINATOS
DROE KN
INVENTORY

he set of comumands s relatively small, Sence
you may have 10 1ry several alternatives 10 Sad the
one that works. Al commands may be abbreviated 10
the first three lettens. To cun the program, You seay
enter IND or QUIT. There is mo proviseos foe saving a
partially compleied pame

L1 1 pazed Dack ur the crpstal deidipe thav 1 had Jant
crossed [ could Acar weter rashing searby. My bram
Lantern wan getting dim, and | Knew 1hat | would Aaw
10 rext yoon. The wiips of white mist danced Mfore my
ever an  aliwe. and @ sedden cold e rax ap my
piae | Aad with me o dismeond seckioce witich [ wed
desermined s Recp. A nanty dwwrf emerged from the
Shovon. Me thoew o sharp Anile ar me! | gratbed my axe
wnd heawed 11 @2 m. Wi dody wanivhed iy & clowd of
grouny Mack smode My lomp wan vow st | would
Aave 1o soarch for bottericr domorraw in the davk. S0 1
pat my neckivce in sy wmall losvher sock ond called &t
@ day

I &d not lie down on the cavers floor and go 10
seep. | merely turmed off sy bome competer. | had
boen play 3 pame called “Adventure” In thn game,
you eaplore 3 swtwork of caves and pets in search of
pricchess treasure. This game s not the 1ype of game
whch is masterad in aa bour Bt ssay take dagys, weoeks,
Of evem montis 10 compleie an Advertare

This “eciginal Adventure,™ developed at Stanfnd
Universty a fow yoars back by Wilke Crowther sad
Don Woods, reguired large amownis of disk storage
woce. Thin made ot very difficult 1o coavert 80 Tun on
» porsonal computer. Mowever, other vershoon of
Adventure have sprung up in the past year that are
specifically Sesigned 10 it in 1he ssmalier machines

100

To play Adventure, you ester comimands 10 the
COmpetes (n nnc- of Two-word scnlences i what seemn
1o be English. A typecal commuand might be “INSERT
COIN" or "GET NECKLACE. " To move about, you
e commuands sech a GO NORTH™ o enter & new
“locanon.” and & mew toom Soxcripton will be dn-
played. An cuample of vach a doxcription maght be

I AM IN A RADIANT CAVERN FORTY
FUET MIGH THE WALLS AND YLOORS AR
MADE OF SMOOTH MARBLE. THE POOLS OF
CLEAR WATER ON THE FLOOR INDICATE
AN OPENING MIGH ABOVE ME. UP ON THE
CRILING GLOWS AN FERIE RED LIGHT

AROUND ME 1 SEE: POOLS OF WATER
SMALL PLASTIC VIAL

Laser on in the pame, the vial mught come =
handy for holdiag some Bguid, etc., w0 i 1his situation
it might be wise 10 "GET VIAL™

The coe thing that 1 foed makes Adventunag s
Interesting m the chocs 1hat are given o you explore

Knowmg that clues cunt » oec tung, bolating
them and figunng oul what they mean is quite sa-
other. In Advestece, clues rast ewrywhere They are
0 the room descripom, the obgect descripeions. Let™s
MY YOU 00001 & room where there ane many stalactines,
et 0o stalagmnes on 1he Noor, This s isell o cloe If
you thiok sbout i salagreanes could be worn off if
oreatures lived there sad walled therough the cavern



1CS A Graphics Toolkit teaches you the art of creating
[ o 0 o ] | graphical libraries for use in games and other

programs on the Apple Il computer.  Tutorial

: articles guide you through machine language
own games.
A Graphics Toolkit

Randi J. Rost * Intricacies of graphics on the Apple Il and general graphics algorithms.
are explored, along with creation of the tools needed to make your own
graphics and graphics routines.

A Graphics Toolkit Features:

Tutorials for many wonderful routines include: Hi-Res Graphics, HGR
and HGR2, Line-Drawing, Graphics Windows, Special Effects, Shape
Drawing, Block Shapes, Animation, Double Buffering, Non-Animation
Shapes, Shapes Partially Within the Graphics Window, and many
Demos. Routines are available on a disk image.

Based on the popular "Graphics Toolkit" articles from 1984 to 1986 in
Call-A.P.PL.E. magazine.

Some knowledge of 6502 assembly language and Applesoft BASIC is
helpful, as well as Apple Il graphics in general.

fﬁa(&aﬂﬂﬁﬁ’i‘d’:

f3.337 822041




VI. A Tool or Three

Now that we have the groundwork laid out let's get to work. The HGR
and HGR2 commands perform very similar functions in Applesoft,
HGR displays and clears High-Res page one and sets the current
plotting color to black ($00), HGR2 does the same thing but on High-
Res page two, The only other difference between the two is that HGR
sets mixed text and graphics mode, and HGR2 sets full-screen
graphics mode. Another potentially useful function missing from
Applesoft is one that would clear the current High-Res page to any
dosiro;l color. Is it possible that we could kil all three birds with one
stone

Listing 1.3 shows that the answer is yes. By carefully coding the
routine and providing three separate entry points, we can accomplish
all three tasks with the same routine. Again for consistency, we'll
choose to make both the HGR and HGR2 routines set full-screen
graphics mode. Let's take a close look at the routines contained in
Lnsnn%:! The instructions at the HGR2 entry point cause page two of
High-Res graphics to be displayed and the A-register to be loaded
with a value of $40 before branching around the code for the HGR
entry point. For HGR, a value of $20 is loaded into A and High-Res
page one is displayed.

We have now reached the label HCLEAR with either a $20 or a $40 in
the A register. Recall that High-Res page one starts at $2000 and
page two starts at $4000. The value in A then is simply the high byte
of the start address of the graphics page to be manipulated. This
value is stored immediately in the location HGRPG. HGRPG is a very
special page zero location that will always point to the High-Res page
currently being read or written (but not necessarily displayed). it will
be used extensively by other routines. Next we tweak al the switches
necessary to set up full page, High-Res graphics, and then load A
with the color to be used in filing the screen black.

Now we're at the third of cur function entry points. If we jump directly
to BKGND with the color (0-7) to be used in filling the screen in the A
register, we can skip all the set-up work performed by HGR and
HGR2 and take advantage of the same code they use to fill the
screen with zeros (black0). At this point we transfer the contents of A
into Y and do an indirect indexed load of the A-register using
COLTABL. COLTABL is another page zero location, set up by the
INIT routine to point to the start of the color mask table. This loads
the appropriate color mask byte for the specified color from our
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lookup table. The color mask value becomes our current plotting
color and is stored in two locations, COLOR and COLI where it can
be found later. It's also stored in the location SHFTCHK where it can
be found and used by the SHFTCOL routine.

Remember when we were discussing the on-off-on bit patterns
earlier? We discovered that there are seven pixels per byte, right?
This imphes that we need to be careful in order to maintain a pattern
of on-off-on through several bytes. If we have 1010101 for the first
byte and for the second byte, the concatenated result is
10101011010101, clearly not what we want. What we need is a
1010101 followed by a 0101010 and s0 on, This one-bit shift is
necessary to maintain the proper color masking pattern for all the
bytes in a row and is precisely the function performed by the
SHFTCOL routine.

Upon returning from SHFTCOL, the shifted color mask is loaded from
SHFTCHK and stored in COL2. We now have everything we need
and the rest of the routine is straightforward, A big loop is set up and
all we need to do is copy COL1 into all the even bytes and COL2 into
all the odd bytes of the High-Res screen indicated by HGRPG.

Listing 1.3 - HGR and HGR2 Subroutines

The HGR and HGR2 subroutines function almost
fidentically to their Applesoft counterparts.

No argusents need be passed to HGR and HGR2.

To use BKGND, store the color (@-7) to clear the
screen to in A, then ISR BKGND.

ORG $858

SHFTCHK = $1C
TEMPPTR = $26
COLOR = $E4

HGRPG = $E6

COLTABL = $FE
DISPGR = $C050
NOMIX = $C052
DISPG1 = $CO54
DISPG2 = $C@55

1n




Bresenham's Algorithm

As everyone who's tinkered at the level of bits and bytes knows,
integer arithmetic is much faster than floating point arithmetic on
machines with no floating point hardware, In addition, adds and
subtracts are significantly faster than multiples and divides on
machines with no multiply or divide instructions. Many
microcomputers, including the Apple Il, are based on
microprocessors that contain neither multiply and divide instructions
nor floating point capability. J £, Bresenham came up with an
algorithm that runs significantly faster than the simple DDA algorithm
on such machines since it requires only additions, subtractions, and
multiplication by two (which can be performed with a rotate
Instruction).

Bresenham's algorithm is like the simple DDA in that each iteration
changes one of the coordinates by 1 or -1, For each iteration, the
other coordnate mayor may not change, depending on the error term
maintained by the algornthm, For cases where dx < dy, this emor term
Is initialized to abs{dx)"2 -dy, and for dx >=qdy it iIs nttialized to
abs{dy)2 dx, This forces the error term to be negative, Each time a
pont s plotted a value of dx*2 (for the first case) or dy*2 (for the
second case) Is added 1o the error term. When the arror term
becomes positive, it is time to incrament the other coordinate as well.
Listing 3.2 is an Applesoft implementation of Bresenham's algorithm.

Listing 3.2 - Bresenham's Algorithm in Applesoft

100 TEXT @ MOME : VTAB 10

118 PRINT “INPUT X1,Y1%;: INPUT X1,Y1
12€ PRINT "INPUT X2,Y2";: INPUT X2,Y2
136 HGR : HCOLOR- 3

140 DX = X2 - X1:XINC = 1

15¢ IF DX > = @ TMEN 170

160 DX » - DOCGXING = - 1)

170 DY = ¥2 « Y1:VINC = 1

180 IF DY » = © THEN 200

190 DY = - DV:YINC » - 1

200 IF DX < DY THEN 299

2805 REM ** CASE WHERE DX >= DY **
210 ERR = DY * 2 - DX

220 WPLOT X1, Y1

25

Special Effects

The routine in Listing 4.2 s of questionable value, but add it to your
library of routines anyway and someday you may find a use for it. The
routine is based on the peculiarities of the Apple's graphics
architecture we just mentioned. There are three ways we can modify
a byte of graphics memory:

1. Invert the color flag
2. Invert the seven pixel values in the byte
3. Invert the color flag and the seven pixel values in the byte

The routine will perform one of the three “complements” on the
current graphics window depending on the value passed in the A-
register, The beauty is that a second complement of the same type
will restore the screen to its original state, You may find this useful for
explosions or "glitter” effects in title pages.

The CMPLMNT rowtine utilizes the sometimes useful, but always
debatable technique of self-modifying cost. Since the three types of
complements differ in only two EOR instructions, we can save a little
space using this technique. The first part of the CMPLMNT routine
stores the proper EOR instructions in the main loop of the routine
depending on the value passed in the A-register, Self-modifying can
be a dangerous thing (hard to find bugs’) but it can also save you a
headache or some space once in a while.

Listing 4.2 - Questionable Routine

* CMPLMNT WILL COMPLEMENT ALL THE COLORS

* IN THE CURRENT GRAPHICS WINDOW. CALLING CMPLMNT

* AGAIN WILL REVERY EVERYTHING BACK TO

* ITS ORIGINAL VALUE. PASS A @, 1, OR 2 IN THE A

* REGISTER DEPENDING ON WMICH TYPE OF COMPLEMENT IS
*  DESIRED.

ORG $AA2

YTABL EQU $EC

YTABH EQU $SEE

TEMPPTR EQU $26
HGRPG EQU $EO
LFTXBYTE EQU $A6R
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UK UTILITIES

your Apple Il disk catalog. Type inverse, flash,
UTILITY BY VAL J GOLDING
COPYRIGHT <C)> 1981

you create elaborate and fancy file names on
and lower case directly from the keyboard.
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Call-A.P.P.L.E. @ |

Apple Pugetsound Program lerary Exchange =—— =

Generate text in different typefaces, sizes, colors, and angles from your
Apple Il programs on the Double Hi-Resolution screen. Features an
easy-to-use editor for creation of your own unique character sets, with
46 fonts included. Assumes a working knowledge of Applesoft BASIC.

For nn«tancr you can have BOLDFACE 1
eXt For extra emphasis. P R p .
’ use l"l?[lfb or L ;'AIA-“l' text !3:15:“ :"_‘,V" SUPerscripts” or
is more appropriate. 4 APtS2.
You can also use UNDERLIMNED wvords or
t

TQLL tex Put yoy, text ARvunere ¥o8 want it!

n nor mphasis,

S5 AR IS ATALT " | werizen e e o

COMBINE

Print Lithin
any vindew you
ish. Print Cithin
any L;\(.u gy
Lish Print vithin
ANy vindou yom
Wish.

EXT
Jouble High lclx Yyou prant text
to the doubl gh_res screen,

L = TEX1 2 NY 1 16 i I
PRINT TEXT IN L\H'{ OF 16 COLORS!
1t appregeiate font
Y 1 40 | L t L2
you precer. ¢ T e PRINT TEXT OH COLOREC BACKGROUNDS!

Or\ ’ use b 1 g font s 1 FRINT TEXT OH DOLOREC BACKERDUNDE!
PRINT TEXT ON COLORED BACKCROUHDS!

Or bidder fonts.., (IR R T pem—

Robert C. Clardy & Alan B. Clark

Produced by Apple PugetSound Program Library Exchange

Brian Wiser & Bill Martens RO www.callapple.org

781387 || 886975






APPLE Y Generate upper and lower case text in a variety of

HIGHER TEXT : typefaces, sizes, and colors from your programs
PLUS : for display on the Apple Il hi-resolution screen.
B . Fealures an easy-to-use editor for creation of your

own unique character sets, with over 45 fonts
included. Several additional utilities enhance
your creation of hi-res displays. This program
assumes a working knowledge of Applesoft BASIC.

Apple Pugetsound Program Library Exchange

File Name
APPLE.LT

"’#$%& ( )*+ e/ 2
4 0123456789: < >‘> 3
| @ABCDEFGH | JRLNNO
o PQRSTUVWXYZL N 11T_ 5
- ‘abcdefghi jkImno
fparstuvwxyzi i 3~7Q 7

Ron Aldrich & Darrell Aldrich

P[‘Od uced by Apple PugetSound Program Library Exchange “I I

9781716727245

Brian Wiser & Bill Martens RO wwwcallapple.org




Twilight

The Ultimate Screensaver for Your Apple IIGS

Jim R. Maricondo & Antoine Vignau

Produced by
Brian Wiser & Bill Martens

Nothing else can match the variety of effects
included with Twilight /I, the ultimate Apple lIGS
TWILIGHT Il screen saver! What good is a screen saver that
comes with only a few meager effects? We
include over 65 different, colorful and stunning
screen saver modules. Twilight Il works with
e most GS/OS System 6.0 desktop programs.

APPLE.Y

Apple PugetSound Program Library Exchange Hl ||

‘o www.callapple.org

9781716719738




Ny ey Signature GS is a collection of Control Panels ¥
SIGNATURE GS$ (CDEVs) that make your Apple IIGS easierand more %
fun to use by adding a Screen Blanker, a Desktop
Pattern Editor, a Sound Selector, and a Boot Setup
Utility to GS/OS version 5.0 or later.

— A utility that prolongs screen life and looks good doing
it. When your screen has been still too long, it can become damaged.
Phantasm gives your screen something to do through a variety of fun,
attractive screen activities, including "Magic Molecules” and "Slimy
Slugs." Plus, you control when it comes on and goes off.

— There's nothing wrong with the IIGS desktop, except it's
boring. Graffiti gives you a variety of colorful desktop patterns to choose
from, or you can create your own with the built-in desktop painter.

— The “S"in IIGS stands for sound. Sonics lets you customize
your 1IGS sounds, and assign special sounds for specific functions. And
these aren't just beeps — they're fun and entertaining. Imagine your
Apple actually "belching" out a floppy disk.

— Changing the configuration of all your IIGS drivers,
and system components can be a pain. Boot Master makes it easy by
putting all the controls for your 1IGS drivers, CDAs, NDAs, FSTs, INITSs,
and CDEVs on one master control panel.

S Quality Computers

4 MODULESTHATLETYOU
CREATE A COMPUTING
ENVIRONMENT UNIQUELY |
YOUROWN °

Produced by

Apple PugetSound Program Library Exchange e ‘ T
Brian Wiser & Bill Martens M"HHN”l H“H”

o www.callapple.org




C3 Six Pack, the first collection of Apple IlGs Finder

SIX PACK Extensions, adds 13 new features to System 6.
Just click the icons you want to work with, then
select the Six Pack functions you want to
perform from the Extras menu.

Six Pack Features:

¢ Alarm Clock — See time in a window or menu bar and provide alerts.
* CDEV Alias — Add any Control Panel directly to the Apple menu.

* CPU & Memory Use — See how your computer's resources are used.
* Crypt — Save your data from prying eyes!

* File Compare — Visually compare files for differences.

* File Peeker — Preview the contents of graphics, text, and sound files.

* HotKeys — Add dozens of functions to your function keys.

* IR & OpenSesame — Save memory using CDAs/NDAs, lmts Drivers.

A REFRESHING COLLECTION OF UTILITIES

e 6 Qus
FOR APPLE lIGS SYSTEM 6
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None: | &8 Contoins.. ) [Hoz

Kind: I @Eqwl to_ ' | 2] Documents .
Size: I €7 Hotch A11 i [ ]k
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Wodified: [ 412 Before_ w ) [Sep 15 1986 02:00 PH |

O Rdd to current selections o,
@ Replace current selections
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_APPLEY The Etch-a-Sketch and Other Fun Programs is

c - THE ETCH B a collection of Apple Il software programmed
: by a studentin the 1980s. BASIC and machine

a . language programming were once taught in
] ] ] B o ‘ schools, and here you'll find a variety of useful

graphics, education, utility, and game software.
The author also shares stories about his
programming experiences in school.

Apple Pugetsound Program Library Exchange

Features 13 Programs Including:

T h e E t c h- a -S l(e t c h * The Etch-a-Sketch — fun drawing with keyboard, joystick, and sound.

* The Apple — the six color logo in beautiful lo-res.

* Annual Graph Matrix — graph monthly amounts for one year.
and Other Fun Programs « Compound Interest — calculate investment interest over time.
» States & Capitals — learn about the U.S. through quizzes.

» Access Code - an alarmed gatekeeper for your disks.

* H - apowerful HELLO program for launching files in DOS 3.3.
* Random Access Filer — a simple text database for contacts.

* Tunnel Race — dodge obstacles through a text-based cavern.

Brian Wiser

Produced by Apple PugetSound Program Library Exchange Jmml”uw i I ‘H[II"IN’

Brian Wiser & Bill Martens RO www.caliapple.org
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Understanding the Apple Ile Understanding the Apple lle

A Learning Guide and Hardware Manual
by Jim Sather for the Apple Ile Computer

U'mderstaonding the Apple Ule

Foreword by Steye Wozniak pure
- Steve Woaniok

sbout how the .'\"-[ de e warks

Quality Software is picased to present the dehbnitive source of informatio
lim Sather has followed up his exhasstive analysis of the inner workings of the Apple 1l computer with
an even more detailed analysis of the Apple lle. Now he has documented his findings in a way that

will benefit everyone interested in microcomputer technology
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The folowing overview & a beief statemers of i

hasdware Seatures of the Apple lle computer. It is not

meant 10 be & Secription of evenything programs can

make Apple lle do. Rather, ot s a dexcrp

basikc capabilries wih which computer programmers

eripheral designers work. An attemget is made %

cxplain the wechmical termas that are wod, but newcomen

0 microcompusers should not be docouraged If some

posats are not absolmely chear 10 them,. The chapeers tha
follow expand on all wpics covered here, and Chapeer 2 in
particular containg information which will clarify ssuch of
Chagter 1

Furst and foremeont, the Apple lle compater is & revoed
md much improved wrson of the original Appk N
computer that was designed by Sseve Weounisk in the mad
seventies. For &l i impeoved featuses, the Appd
opersionally compatDie with a 45K Appie 11 that has a
16K expassion RAM card in Sot 0 and an 88 column

Se s

ext casd n St oved faatures Bclude 64K of

smxBiay RAM, an impeoved keyboard, impeoved video
graphic capabibties, and sumerTows T oper X oaal

ovemnents, but compatibiley with the ariginal Apple Il

puter i its predom narnt feature

cHAPTER1 ||}

The Apple Ile—
An Overview

Appie's ssotvaton in e

1g the Appie Il was reducang

manulaciering costs and clirssatng some critical text

They achieved thew

handing weaknewes of the Apple |

goals very n e o xed 2« hat s besier
than the Apple 1l but wh inherped Iy pe
many fcatures from the Apple Il The computer that &

d

alwo true of the Apple B

somaley and

3 the Appie Be, But much of what & said b

cribed here

APPLE Ile OVERVIEW

The Appie e s made wp of Aive phiysical unss

Baseplate and cave

Keyvboard

Inge rmal speaker

Rl
b
<. Power supply
d
¢. Mother board

The imernal speaker, power supply and keyh

4
¥ woard

are all wality units which plug into the motherboad.
i3 the motherboasd which comtaing all the unsgueses
of the Apple lle computer The motherboasd s the

Acgcie lle « An Overview - 1 1

* Produced and Redesigned by
Gary Graham

* Co-produced by Brian & Bill

* Fully re-typeset, 20 of 100+
Illustrations recreated

* Publishing in 2022



AKD ]
E5 10U (PIN-31) o 22
30 |coxx' READ | vorlo
™D " Tne FLAGS @2
(4-2){ 14 [RW' 71 VhL
FROM VIDEQ
GENERAT%EST
RAO ALO ADDRESS ouT|7
RA1 AL1 DECODE SPKR | 8
RA2 AL2 (7.9) ANO |10
was | ADDRESS [, SOFT [l o2
| LATCH [ SWITCHES [, T,
(5.3) 7.1)
RAS AL5 AN3 |13
RAG | AL7 80C0L |6 39
0
80STORE PAGE2 HIRES iy
17 __|RAQ AUTO KSTRB| 32
18 _|RA1 ——| REPEAT AKD| 31 }(7.4)
19 |RA2 VIDEO VIDEO 3.8)
20 |RA3 ADF[‘)'?{“SSS SCZ\“SER
(5.2) 21 |RA4 PWR-UP , 4.2
2 Trns MUX FLASH |=——.| Reser Reser'| 5 09
(6.3) COUNTER (3.8) (7.6)
23 |Ra6 39) ol
24 |RA7 — (3.9
TEXT
MIX
HIRES
ALTCHRSET
25 _|RAS' GR*1 VBL'_ T0 READ
59 26 |20 TIMING SIGNALS FLAGS GRe2|2
2l T0 ALL BLOCKS U SEGAl3
INTERNAL :Egz 4
16 , VIDEO 5
NC—— APPLE lic IRQ
GENERATOR rolss (o
34 |viDe (8.5) RA10|36
(5.2){ 33 _[viD7 CLRGATE' | 37
WNDW' | 38
_,_—1 GROUND SYNC'[39

Figure 1.1 10U Functions and Pin Assignments.
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ADDRESS BUS (A@-A15) DATA BUS
AND R/W' MD@-MD7

R<—> W

-—

RAQ-RA7

rao-ra7 W R

TIMING
GEN.

f

—> VIDEO

EN80'
FROM MMU

AUXILIARY
64K RAM
CARD

I ADDRESS BUS

I DATA BUS

N RAM ADDRESS BUS
DATA BUS EXTENSION

Figure 2.4 Bus Diagram: RAM Addressing and DATA Distribution in the Apple lle.
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Thern sre many vignals distzibuted throughose the Apple
e, b the moar fendamenial data wander labes place 00
the data bus, and the most baske control mbarmanion i
doudesed via the addrom ban. To undentand how the
Apple Be aond cther microcompaien really work, it bs very
ngactant bo understand the bus structure. Forrunately, i's
roe that hard o endettand. The basic conceper of the bus
sowcture are within the gramp of nearly ever yone who uses

A W ETIcumpUtes.

The B structune ks & natical starting pount for learning
what really poes on tmide the Apple compuser, I8

cHAPTER 2 ||}

The Bus Structure
of the Apple Ile

thhoughour a3 micomaputer, they sv  collectively
referved 10 an & bus, Physically, them, a bus bs an cleareal
Sunbation of amlidine wiormation. 1n e Apple, the
sddrons bus 0 & sixtoon S decoialy dosbusd
inkamation gmwp, and the data bus w an dghn boe
elecrrioally dutrdaced mdorm stion group.

Some devices connected 4o o bus we driady tecelvers
of sdormation. ROM b Bhe this & 2 connection w
the addrems bux Receivers respond o the high low
indovmation on the koes of the bus withowt appreciably

the bus strucure wil kad nameraliy s the discussion of the
ocher microcomputes elesents that the bus w comectsd
1o P, though, we neoed 10 fnd out what & bus is and how
it used

COMPUTER BUSES AND
THREE STATE LOGIC

Logie sigmals in the Apple uw Slarbaed elecrically via
mnductive patde on the motherbosed. When & number
of dgrak am greuped funconally aad dusrduted

Undarstandtg the Appie Lle — Evhanced Edton

affecting the ban infoemation. Electrically spesking, the
receiver [mput presesas & Ngh tmpedance 16 the bas which
enables acher devioes 10 bring the bus knes high or Jow
M impedance is 8 few word 1o you, 8 say help 10 think of
Righ mpedance a high isalation

Same drvices on 3 bus must be (formanon (ranamuinery
capabie of hrimging the b lines high ar low. M mare than
ooe nformation tansmitter B connected 80 2 bus, sach
ranuminer mont be able 10 Asconnect melf from conted
o the bus by presenting a high Lmpe Gunce 10 the bus. Only
oae devioe con control the hus @ a tme. Sutoad of two
izate, the soeputs of these devices mre i 10 be theee sase

The Bus Rnctue sl the Mok lle-2| B

o trestate. The three states s Ngh voltage, low voltage,
snd high impedance. Al mformation tranmiiners to the
data bus of the Apple are cupable of presenting these states
10 their bus conaections. The ROM aurput 1o the data bus
is arypical thiwe mase outpus

A thind type of devior, copable of transmating 1w or
feceiving fmes 3 bus, s called 2 erasscsiver (tranesiner/
receiver). The MPU. for mmsance, recenes (reads) data
froos sned tranemits (weites) dasa © the data b, 0 m
far ae the &t bus K concerned, the MU s o trasuceiver.
Whille the MPU is reading. &t peesents a high | tn
the data b s0 1 e addresied device can place on the
data bus Wile the MU b writing, it conrols the dat s bos.

Fawer 11 shows » Sopochetical 4 ke boo, The yymbols
diown sre xhemare mepresencasons of a Inatae Noe
driver. a lne teceiver, sd o Nne transceiver. A triangle
mpresnt s a snghe line dever. Trianghes with o control hoe
comng n fom the eide are wistate ne divvers. A lietle
cicle at o contzul inpa to a triangle means that the irput is
acurve when in vokage i low

Here i a trath table for the traatate Rne driver shown in
Fgume 21

» v'.. ‘-4’_ PRVAT T

Ay
High High Mo
Low High Lew

The control line enber enables the high/dow owpur o
forces the osopwn 10 Ngh impedance. The bigh, e aaapac,
when ematicd, follows the ingut.

B con Be seen that cthe output enable controls of the
varmes information remmitien wre the hey w0 whoive
ootrol ofthe bus For a bus wirh mamy posside indorm athon
trnawim Rters, Mhe the data bus of the Agple, there has 10 be
swome ntelli gent managemsentol the varicaatri state outpot
enalies. We will see shortly how tha s accomplished. n
the following Sscanions, mmember thet when » devike
ke 2 ROAM chip rexponds 10 an address prompt by plucing
data on the data bus, this is soccmplished via an outpus
enable to the i atate outpats of the ROM chip

Flgom 2.2 shawes & Nghly simphified diagram of the bos
mructure of the Apple lle. There ave two distnet mubfine
spnal parhe: the s8dress bus and the dars bas. The R'W
e (Kead/Wine control) b shown separste aad can be
houghs of s an extendon of the addreny bes coasmolling
the direction of daes flow on the dats bus. Communicarion
takes place om every 65 cpcle herwern the MIU and an
sddmmaned device. Duns Sows berween 1he MU and the
dev ke in o direction Seeermined by the W Lne. The MU
control the W line and the address bos

B | 2 The Bus Diructure of the Agple e

P 20 shows the two types of bus aovess wiich
sccerin the Apple lle. In a mad acorss, the MPU places an
address on the address Sos and reads the data bus. In &
wrie acoess, the MPU places an sddress on the address bin
and places dars on the daes bus. This estabiiades o syvtem
of data bus control that had 1o be implemented b the
design of the Apple

The controd syyem works like thie:

1. When the /W Bine oo low (write ancess), all
mc“-nmehah-mb-&drmlheuw

2. When the J'W lime i high read access), &
inpuey o the dars bus are Siw bied cxceptthe
Sevice which i addemed

This system concep keepe affic Sow onderly and s 2 baxe
fearure of microromgeser devgn

The only remaining possx 10 be made sbour buwes
mvede semantios, The peripheral Moty e sometimes
teferred 20 24 the peripheral dus of the Appie bus In
facy, e wiriag of the shots fits our Sescrponn of a bus asa
functonsd proup of dixrbuted vgnals. The slon are a bus
whose distridused signals inclode the address bus the dacy
bue, and ocher signali, Up 1o this palng, the discessions
hanve avosded caling the slots a by only 50 avosd confusan
between the card cage bus and the mare bauk address
s and dara bus. The connedions 1o the RAM and ROM
chign form two mare dotriboted sigoal grosps that cen be
referred 10 accumiely as the RAM bus and the BOM bus
This book will condnue © use the word bus” 1o refer 1o the
addrens bus, the data bus, aod the cxiensions of thoe twe
bask communicaions paths The peripheral bus, RAM bus.
KOM bas. and ocher dienbured sgak will be mierved o
wing ethot ierminology.

The Boves of the varionst basses in the Apple s referred to
by one o meon letien foSowed by 3 number, For casgle,
the lines of dhe address bos nre refermed 1o m AR
theough AlS. The mamber, A1S In s example,
sedems to the lime which carries the mos signifcamt b of
hador et kot

A ba of bus termunadogy used & this baok follows bere:

A-nu;mm ALXD - ALXDT
Video data ViDoO—VID?
Pethpheral shir data Doy

Understandng the Agpie e — Enhinced Edbon



Maar opermtional mpects of the Apple He Anve now
been doeunsed within the context of the s strscture
However, this diacusscn har keft ot oo of the Apph's
Mok Wnpertant  aperstional  spects-timeng  Timing
syncheonises everytling (hat goes on In the Apple. To
iacuss N, W BMESE ger (000 rea | auts and bolts devad abowt
COEIRteT Opet aticn.

Up 1o ches potag, the sulyect matter of Undermanding the
Arple e Echanced Edvion has been of a geaeral matire.
No sttempt was made in Chaptens 1 and 2 1o explun
the fimer pointy of Apple lle operation. Maving gaeed
understanding of the Appie’s bua structure, you s lanpely
awwe of the methods of communication and coorrod thae
talie place in vhis compurer. The fallowing chapten will
ikl on s oundation of wadentanding, examning and
dacunmg the detallod foaturm of all fencticon! arem of

the Apple Be

The percepiive reader i probebly geing the message thae
the gotag & sbout w0 bocome sockicn. Th book atsempts
10 explain & much m posaidle aboue the operstion af the
Apple I understandablle Englnh, There comes 4 poant,
towever, beyood which clear dusiranon s achieved only

Understanding the Apple |be ~ Echanced Edton
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Timing Generation
and the
Video Scanner

wih such techniead rools s timing diagrams enah able
logx diagrams and schematic dlagrama. One of the goals
of Undersanding che Apple Me: Evhanced Edition s to asint
thise readen who desiie to Jo 3o 1 analyie e opetation
of the Apple Tle i1 depahi. For this reasoey, soome e hivica iy
orknied analysis wdh awe presessed I Lhis  chapuer
and succeeding chapeers. These technical aids will be
acommpaninl by techni ol language. Every perwin teading
these words b capable of enderstandng the technicsd
sevtioans, but some seaders may notwish 3o, and o hers will
find #t a wruggle Fvery cffort han been made to saxist 28
readens in achieving fdlest possble undest anding from
the least possbic efort

By way of warnmng the denails of some funceonal
areas ace pust plaks Qe bet most of the aresd are prery
pasnien.' la perscular much ef thecompletny of the Apple
o comcentmated i RAM and its asocnted deculry, Some
other comphonted cirouitry, Mie the internal workings of
the MPU, will noc be & d a all Besides the RAM

T Toon e M ow nt an of e wwibatond rnimin 000 LD s e slpnr
ol o hgws o Usdusmadong the Agpls I Lohaned Kiniee Ranlow snunped
g v e A A Bt wod bnf L L O o e by e ieg et
BET

Temng Geceration and the Video Scanewr -2 | 38
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CHOuaTy, the most AMcull 10pecs produbly are the desally
o Bming snd vided groeration. Timing comes nest. so put
on your overshoes - we re gaing wading

TIMING OVERVIEW

The anpeatant ta ing siguals in the Appie He all onginase
= a small group of dreots calied the tméng gemeraoe,
You should apprecice this when sudying the Apple,
becasse [t makes 3 Sifeul ob eaver. laerrelated digial
riming ariginating from mulvple smrces can scramble
your benine. With & vingle tiouing souscr we can maim llate
the timing sequances and then apply them 10 the varnus
fiunctional ares 0 the followsng chapaen

Timeng sigsals are &mribusd 10 8l aress of the Apple,
bur che Apples timing wequirements are desermined
peimardly by BPAM usage. RAM isaccomed stcrnately by the
502 procewer and 1he video scanner Exeouting « sared
wgeential progmm and generating » telnr ielevison vwdeo
ugnalase two entirely differen tTaaks, ben the 1wo caska are
wixhronizd & the Agple. Ar we stall sex, cxexuton of
this doudie 1k dicyates cornain faces of e sbour Apple
tmmeng

36 | 3 - Timng Geneaton ind e Video Scanner

The timing peneralor conmols the siming and affecs
wll wrens of the Apple 1o, Some of these am ws alio sffect
amng generstion (see Higu 1.1)

The external sullurncs wre o folowa:

L. One of the tmmg tgnals, CAS, utenabled or
dbsabied by CASEN from the AU

2. VIDT of the video data bus and the dinplay made
alfect the gemeration of the LIPS and VIDT M
video timing sigmals

A, Anausibacy cand working in coondimarion wih &
Shet 1 peripheral cand can dashle ol of the
timing signals and subate ute aernate sigoals
Thinta net normally done in operstional Apples,
bt it b » copabiliny

4. Feedbock from the video scanner elongates coe
fystem Clock periad woward the end of each
Borzoresl ickeviolon scam.

The eloagation mierred 50 o nem 4 sbove 11 necesary 10
heep coloes conabaeni (1O ACan 10 san 1t Also meass the
chock period of the 63402 (» net comtant but & clongated
o every 65th oycle. This Bock will refer 10 iy sloagand
mactine cycle m the long oKk Boouse of e foedback
from e video scannet 30 the timing genctmor, e Two

Understanding the Agple lle — Enhanced Edeon



The 6502 MU (Micro Procesing Ut ) b the device in
the Appie Tle which exexutes sored sequential programs
It & a siagle 40 pin meegrmied cleoult thae executes 6502
machine language programs as it resds them from the data
bus. B canbe thaught of a the brain of the Apple

The 6502 was designed by MOS Techaciogy in the mid
7% » part of thew MCSOS00 woes SiCUprooesss
famdly. bt has been u popular choke & 0 mdaroprocesso
oo personal computen, heing used in compaten produced
by Apple, Acan Commodare, Ouio Sciennfic, Rodkwell
Internatimnal, and other mamfactorers. The AMQ gives
adoguste computing speed and versatldity at a very bow
k. 1 programening language i very sanple, making o
0 desl MPU for the oc | comp o

The mont mportant 6502 related knowiedge for an
Apple owner 16 seusin s programming knowledpe. The
absbry 1o read and wise G502 amembiy language poograms
poatly axpands the bortzoms of an Applke compuscria
G502 avsembly baguage (v noc. Dowewr, 4 Major topk
of this book. These pages ame concerned peimarily with
the hardware splementation of the 6502 (s the Apple
e computer. Volumes have béen witen sboal varous

Understindng e Anple Ll — Erhanced Edton
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The 6502
Microprocessor

wpects of the 6502, oxpecadly progmmmung. The chake
dﬁsummmmqmwjmmwck.t
femures of (502 wee i the Apple, and by the goal of ¢
Sook o 8l inkemation gagn in Apple Boeraiser srslable
10 the public

The Western Design Censer, In¢, Sounded by Bl Menach
of Monocols and MOS fame, sells modern versioos of the
6502 in bach the chessic 40 pln DEP package (appeacs s be
o compatidle with the orgnal ), o well s mare modem
wrface moum packages These are Belng used i all soms
ol commercad devares, including external sound imerfaces
from companies e MOTU, medical devioes and scannen,
hand heid games and more. NI Mensch (s ooe of the
holdcr of the 0502 pascut, »o who betser to work oo &
today than his, The WESCH2S i doseat to the oeiginal §
B G52 There are dlso addithonal versiom that are K716
B Iptwids and can thedare address mare memary, and
hould de compatible with the Nuutends and Apple Hios
virsiom of the chip. for poiang and sesdablity you aan
via

www westerndesigncenter ooes vl /

The 502 M/ cprocessse - 4 | 67

6502 SIGNALS

Thesr are 40 pint on 8 6502, thawe of which setve 0o
fhncoon, b addinon 10 the addiess COIpUr et daty Inpuy
ouepen, there aie foor curputy (W, PHASE | PHANE 2
and SYNC) and six tograts (READY, IRQ, NMI, PHASE 9,
SET OVERFLOW, and RESET). There we three posver
wpply comnections. One pas moguires + 5 wlts aod owo o
regure ground. Figure 4 1 alose s the 6500 po asssgriments
Pgure 42 sbows the 4302 hardware implonent xann
In the Apple. A brief dbcusion of the G502 sgnads with
Appie snglomenzation noses follown

Clockpulses - PHASE @ PHASE 1, PHASE 2

The 6502 ha moat of 2y regeared clockpulse generastion
owcurry bukdn, It seguines ondy an externally groerated
(ane base which can b implesaemed (a sevesal ways, bnthe
Agple, the PHASE 0 time base bs deseloped indepesdent of
202 intormal crouiy and fod @ the dockpube mpes tothe
6507

The 6502 gesersies £ requuired PHASE | and PHASE 2
dlocks from the PHASE @ mpot, PHASE | & high during the
fest half of a machine cycle, and PHASE 2 i high during the
second hall of o machine cydde PHASE 1 iy nox e slin ple
mvemson of PFHASE 2 There & a slight delay betnren the
PHASE | transtions and the IASE 2 tramsitons. The
mung edge of one always fllows the falling edge of the
cher The PHASE | and PHASE 2 docks are available
pens 3 aned 39 of the 6582 FHASE 1 snd PHASE 2 acc not
connecisd i the Apple He but are umd only imide the
g

Address and R/W

During svery machine cycle, the 6502 places an addtens
On iox addeess output. In sssocteion wih the address
outputs, it Sring ity W kne high or low, therebs selling
e world wisether it wams 0 read of wide dass. Wih
16 addvess lnes, The 6502 Is copalie of producng 65526
differens values at s address omtput.

The 6507 address and IU'W outputs are not trist se n
the Apphe, but them sygnals are connected 10 the address
by hrough extemal erbatate o ivens. This enables
peripheral cands o galn scoem 0o the addmas bus via the
DMA" kne

The data bput/oupet of the 652 & cigha lnes
This gives the 6502 i ovenall dasicacion & an Abi
migopresomor, Deta drction » mwand oxept during
PHASE 2 of write cycles, In the Appie fle, the 6502 dats
lines are connecied diseely 106 the daeas buc

RESET’

The RESET lnpwn 10 the 6502 canses the 6502 oo ssart or
restart. A RESET casees the 6502 1o disable interrupes sl
begin program execution st an sddess tosed (0 locatione
SPIPC and SIVID of MOM. 6502 aperation 15 mhibeted
whie RESET & beid low. The RESKET soquence hegina
when NESET tramoits from low so high

In the Apple Ble, the RESIET hine b conasecied topin 31 of
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Ooe might think thas RAM and 1t asscisted cirvsitry
should be a relatively casy subsect. You wike 1o it aed read
from & What clee s thete?

Well the MPU does wrkte to and mad from RAM. but
the video scasmer roada from RAM (oo, Additiosally. both
the MPU and video scanner acorss auxiliary card RAM '
Aod then there @ the GAK dynamsis RAM chup with ita KOW
address, COLUMN addresm, snd sefresh requitemens. Add
il of s 10 the most vvilved band nwitching s heme ever
= pned sad you hawe 5 lor of funevional and eperational

mmplewty

Whea RAM B sccessed By the MPU moherbosed

Growatry me actrvese signals which sell the RAM chips to
jom data o o meceive dats foom the data bus, Comsral of
Apple Ble data ban commumiontion m tie tak of the MAR/

An MIU program coafigures the Agple memary by aetting
Up MMU softawiaches and whes the MU accemes anAppie
e dovice, an MMU data bus management signal cither
deearly o Indirectly activases the device. Apple refen 10

| Vs Besosem o MM & Ladenssdagy e e v bbaasd haass
e A B Sl e mndt e smbn
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cHAPTERS ||}

RAM and Memory
Management

14 broad control funct o s Memory ssanageme ot and
& will be seen, managiag RAM in che Apple tle s the major
port of 1he bk of managing memivy

In this chapter, we will examane the reguimemenss of 1he
H4K dhynamac RAM chep and the ways in whichtheyar ma
inthe Apple lle. We will sbio see how the MMU monkors
the addrens bus 3o masape U overall sconfigurstion of the
Apple lle memary map

THEGSKOYNAMICRAMCHIP ___

OAK RAM chips ame 65 530 bit read 'wiiie memoiies. As
i andcated i the b structure dgrss o Ngure 27, 1
takes eigha chipe © make up the 63 5336 bytex of read fwrine
memory 00 the Apple e matherboard. This Sandard dep
10 availshie from & numder of masalsyurers in 4 variery of
spoedy. With a 2 MiHr accewn rase, 1he Apple does 1K put s
particulsrdy stringost spocd rogusrment on £ RAM

The RAM chip b # 16 device requinng two power

wpply lspats, +5V and grousd Flgure 5.2 shows the pin
sssigame e of the GAK RAM chipe (see RAM dhip F6)

RAM and Mamary Manageeet - 51 99



Non-enssable, random access, read only memonies have
taken many forms in the history of digial computers
From vacuum tubes 1o diodes o small scale integration o
harge scale integratson, there has abwayy boen a moed for
the general purpose 10 have a resdent program
ready to tell & what to do at turn on. With the coming of
large read only memores on single chips, the scope of
Frograme contaned i ROM in gencral purpose competen
has expanded greaddy

The Apple lle design supports 16,128 bytes of
matherboand ROM, adderased fom $C100 thaough SITTT.
Adizionally, several provisions eximt for controliag the
Apple via programs in ROM on peripheral cands. These
ndude addressing peripheral ROM using a dot's asigned
address area (Is $CMaX DEVICE SELECT range and
s SCaXX 'O SELECT range), addressing peripheral
ROM wsing the 'O STROEE ROM addresses (SCH00
SCIY), and mhibsting motherboard memory and soaling
addresses $0000--SEFFF and $SCHOO-SFFFF. All sold,
the Apple He compuner has a very versartle capabiliey for
operating under coansol of programs stored (n ROM.

The sophbstcation of the ROM chips makes thelr

Understandng the Appke lle — Erhanced Edeon

CHAPTER 6 ||}

ROM in the Apple IIe

connections in the Apple simple and easy 1o wnderstand
Nevertheless, the npic of ROM & involved enough to merit
ies own chapier. For the most pan, discusdon of ROM n
this chapter s imited to the matherboard Cl-0F and
ED—FF ROMs, and peripheral shoe ROMs comaning 6502
machine code and refed data. The keytoard ROM and
video ROM are covered in Chaptess 7 and 8 respectively.

ROM HARDWARE

The Appie lic fumware b programmed into two 2365A
type ROMs. The 2365A is a 28-pin, 8192 0y1e, NMOS
ROM with two programmable chip select mputs, an OF
inpen, an CE input, and 200, 300, or 450 -nanosecond
sccess thime. NMOS stands for Negative chanael, Metad
Oxide Semiconducser coastruction. These techaieal
terms witl help you of you look for the equivalent chip in
a mansdacturer’s data book. Look under NMOS, 5192 x §
ROMs

A number of manedacoaresed 28pin, S192-byve ROMs

wil work | the Apple lie, 2365A 0 the Symertek part
number, and it & used here because it ks used in Apple

ROM nthe Agglele -6 | 133

B bear repeating. MIU commsnd of all devices in
the Apple llie computer s via spnals decoded from the
whdiess bus. Al persoos wha program the Apple become
ware of this socooer o¢ Later, snd Al usery of the Apple can
mwe themsehes problems # they ssdentand command
by addrossing. The pt of data der betwesn the
MIU and & memary docation is very easdy grasped, but it
ment be undertood st the MU also conuod parts of
the computer vin the sddron bus, ofes with oo misted
teumder of daes omthe dats bus

For the must part, L'O i the Apple & pertirmed under
diven comrd of the MU, This indiwdes 28 bulvin VO
fearures cxeepr video sumpen, and It Ao indudes son
omventional O performed via peripheral cards. The
MMV comb these deviess by addronmng them, part @
ot were addressing memory. As every memary locston
by 2 spectie address, every L'O device which i dxecrly
contolied by the MPU has & specific address o range of
addmuier

Now theie 1 po “Coasral Addron Bua™ comunand @ the
1602y rperoke. The 6502 reads from or writes 10 the
dats bus cn every cycle. So what does the grogrammer do

Ungerstandng thae Appie Lie — Erhanced Edeon

CHAPTER 7 ||}

Input/Output
in the Apple Ile

whes he wants 10 togrde the spraker? He stikae & “LIW
SCON" or & “CPX SOBI0" or & "WHO GIVES A DARN
SCON" wnd ipnores the meaningess data tus, Tha s
wihy you can progras the speaker with 3 statesoest Like
SOUND = FEER16X56)". The object is not to “PEEX"
imto ssescory. The objoct i to gt $CO30 cento the addons
b, commandmng the spesker w toggle Benemh the i of
1he Apple, 00 every cycle, whether memory o & congrol
function i beimg addoemed, the state of the addrom b bs
Secoded 1o tellthe resr of the Apple wiiat the MIU L daing

The purpuse of this chapeer b W docus the varowm
VO devioes that wre Yuls inse the Apple lle, and 10 show
how addmases are decoded 1n give the MPU comerel over
VO peocemes. Belated solyocts sach ay peripheral doe
capabilioes and L0 Srmware ae dixuned, Yidoo outpes
proevation bs not decussed, but (s the sole tops of the
falowing chapeer

npu/Ouput n e Appie e -7 | W7



The mamiage of daty grocessing and video display
sochoolugy b boen one of the mem  mportant
dowelopmernty in the advance of compoters. Combined
with the keytoand, the video display pronides a dimect
communiconioo link between propie and congutery that
mokes the old expeanive, physcally large comparen
wem 20 be junt machines lmagins communieation
with your Apple using & tclenype sernenal with no video
doaplry. How would i affeqr ingoriast application
e word poocessing, spread sheet sccounting. data base
mansgement peaphics duplay, and Donkey Kong® Without
vidoo, the Apple wosdkdn't be won h owning

Of course. e Agple does bave 4 video doplay capabdity,
and 2 large pocion of the motherboard hardware o related
w the geaeration of video. We have seen (s acher chapeess
that many features of bus structure, timing, and RAM

in the Aggle Be are dictated by the fact that
the disvimilae taako of stomed program execut e and video
deplay geoeration are performed simukancouly in this
compuier. Addisionally, the video scanner {isernal 1o
the 10U) and video generator (panly miersal and partly
sxermal 1o the IOU) are functional arvar that cxist for the
wle purpose of maliing sp the video display. All of these

Undarstandag ™ Aok [e — Ertanced Edeon

cHAPTER 8 ||}

Video
Generation

funcuionsl aress arr nterconneced In & wheme which
allows Apple programe © controt ¢ he video owput,

Figore 51 s & snplfed Sagram of the video doplay
coomrel processes of the Appie Be. As Figume &1 shows,
the MPU controls the owput of vides in & very indbrecs
way Under dimction of the controling prograss the
MPU sen the sooen mode, computes 8 oormect addrom
in memory, and sores scleaied code & St memory
address In so dosng, the MU b sesting up o satall ares of
the seroen map. The exwre of MPU involvessear and, ty
cxsension, programeer volvement (6 ouputtng video
comints entirely of sesting up this screen map. The actoal
owtput of ideo ks coatrodied by the videt sanser wiveh
scans memody aod deives ot e map, and ty the video
pracrator whach processes the map 1w produce the VIDEO
signal. You can sctually stop the MU by pallng READY
or DMA' low, and the Apple will continge to ounpes to the
scroen the map which was ser up by the MU befoer you
wopped &

Compare this Bdisect MPU Evolvemen 9 2 pantes

output pest where the MIU-under program contosd a2
slways—ampally mores oded daca w4 specil sddien

Videt Generstan -8 | Y13

The long term soccess of the Apple Il line of compurers
could not have come about without the development of
the Disk 11 $% inch Soppy disk drive. For smple storage
of data and programs, disk L'O s mesely fager and more
comveniont than casetie 1O, Bet for important computer
wes vch @ word peoceming, data base management,
business accounting, and fle handling, the dak drive or
its equivalent s mandatory. There can be no doubs that
for most owners the did drive is the most important
peripheral in the Apple lle computer. Simce the orginal
Apple 11l was strictly cassetre based, the interface 10 the
Dk 11 had 1o be bult on a peripheral card |, The extent of
metherboard suppeort of the Dk I iy an empty card alot
wod the motherbosd firmware, Motherboard femware
indudes no disk handling routines but only locks for disk
handling routines in the peripheral sloes and jumps o
them at power up. The bootstrap program and the circuits
that imtesface the computer with the drive are on the disk
congroller, which is a peripheral card wsually instalied in
et 6, The dak controbier » conmeced by a 20-wise nbbon
aable w the disk dave, which contains more electonic
cwcuks as well as the drve mex hanisims.

i is primarily the controller ccuits and the avallable

Understandng the Applke |le ~ Erhanced Edton

CHAPTER 9 [}

The Disk
Controller

disk operaring systesss which determune the features of
disk operation that are unique 1o the Apple, and it is the
controlier arcuks which are the mam wpa of this chapter,
Genen| features of the disk drive are abio discussed, but
no attompt & made here to document the diok operating
wteme beyond the RWTS (Road or Write a Track and
Secion) subsoutine of DOS 33 the DIIDD (DNsk 1 Device
Driver) sulroutine of PraDOS, and the dank data formats of
DOS 3.2, DOS IR and ProDOS *

QISK 11 OVERVIEW

Near the end of 1977, Apple Compuner’s decision making
group was still very small Mke Markkula, the chairman
of the board, presented the group with a ke of producs
needed 10 be developed for the Apple. A2 the top of the s
was a floppy disk drive for the Apple Il Within a very short
period of time, Appie developed the Disk [l and refeased &
along with it operating syatem, DOS 3,

b Oponwien of BSOS 35 and Plels wre woll docwmanned in e bl
Bonsseh Apple [OS (Quedny Sabvwae 1Y) and Bensash Spple Ploin | Qualey
Solneare, 1ORE by Dhon Vo sl Ponr Lo

The Dk Controlier - 9 | 209



cHAPTER 10 ||}

Maintenance and

Care of your Apple Ile

The modern microoomputer s such & marvelous thing
Just think of the sccumulwed Inowledge and nduserial
cpabicy of the human race represented by suxch a
machine. lnvented by man, feared by man, explaited by
man, and hawd by man Especialy hated by man whea it
doesnt work righa. Afier years of having compuier systems
wbjecting w to impervenal and illogical erron, we have
advanced to the point where we have computer systems
in our own homes sejecting us 1o personal and dlogical
ernorn.

The vas majority of computer mbstakes are caused by
imperfect programs. The more velved a program, the
greater the chance of an ovensight by the programmer. We
used 80 curse the computers. Now, when a hushand writes
aprogram that allows his wide to enter her kitchen recipes,
then destooys them in midliseconds, it's not the computer
that pets cursed. Yeu, today s computers are very peronal

Occasionally, computer malfuncuions will actually be
crmed by a hardware failure rather than a program in
disarray. This should be a faidy rare sccurrence, hocasse
diptal electionic ascultry is so rebable. Yet, hardware
fallures dooccur, and most of us encounter them eventually

Understandng the Apple Lle — Erhanced Edeon

im our home or business system. In this chageer, attention
will be given 1o the maimenance philcsophy of the Apple
e companer. There will be some discusson of what options
you have when your system fads, and of some simple fauk
Isolacion steps which can be taken by you in your home.
We abo will dsces ways of reducing the probabidiy of
hasdware fallure in your nyvtoms.

APPLE HARDWARE RELIABILITY

There & no clectronic croutry more seliable than
modern digital elecoronic cirouiory. Digital 3G routinely
opesate for thousands of howrs without fallure, and they
we cawy 10 rplace if they do fal The Applke Il Bae of
personal computers where bullt 10 be very reliable. There
are, however, less relable facets of a computer than the Kx
that populate & Some weak links in the reliadday chain
are documed hese

Tinkering Users
M you are very imvolved with your hardware, trying new

and different things all the time. you are bound to make
some mistakes which cause hardwarse casoakies. People

Martenance and Care of the Agple Be - 10 | 243

Table £1 Base Logs Gases INo rewton 10 Bil Gatesd

o

LSt
s

ANLIFIIN

Doveates

TR-TAIE
ANIFLER
lce
vt

TR-5TATE
NVLATEE
e
rvaaLe

TRISTATE
ANLIFIIN
.
AL

TR -STATE
INvERTES
v
Enaace

11

o

)
D

=D
=

284 E A Logc Ceouats Prmer

YRl Y

y 0

¥

| i L AND Haxx
L . L
" L L
" . "
s (8 3 ®A o
A L L
L ‘ L
“ L] .
3 L L AND uxx
A L L e sy
- | .
" . .
L L " 04 Xk
8 L L s i
" A L
" . L
4 L L 08 e
8 L "
" i L
" . L
L L L
. L
) L iy
. L
L | 4 S ——
S . i
" i \
L) . "
L ! i ———
[ § . :
n L L
" L L
| i L ——
[ § L "
L} L 1
" L
L L "
L 8 . 8
L) ‘ I
“ . |

Undenssandng the Agpie lle = Enhavced Edbon



@ A.P.P.L.E. KansasFest Giveaway

In honor of the return to in-person KansasFest, A.P.P.L.E. will award copies of
an upcoming, unreleased A.P.P.L.E. book to three lucky winners.

Contest is open to all KansasFest attendees,
both physical and remote. Details will be
posted in our KansasFest Discord channel —
“A.P.P.L.Es Blast from the Past 2022

Winners will be announced after KansasFest at:
www.callapple.org



Surprise in A.P.P.L.E. Catalog

A.PPL.E. Catalog Download our PDF
Summer 2022 .
Catalog on Discord or
www.callapple.org

A A new ‘mystery’ book
i may be of interest:
www.callapple.org/books

“ Apple PugetSound Program Library Exchange



Stay Tuned...

@ CallAPPLE.org




