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A b o u t B a c k I s s u e s . . .

D o n ' t b e b a s h f u l , j u s t t e l l m e w h a t y o u n e e d l I h a v e c o p i e s o f
a l l b a c k i s s u e s i n s t o c k , a t $ 1 . 8 0 e a c h , $ 1 8 p e r v o l u m e , o r $ 1 2 0
f o r a l l s e v e n o f t h e c o m p l e t e d v o l u m e s . R e m e m b e r , o u r
v o l u m e - y e a r r u n s f r o m O c t o b e r t h r o u g h S e p t e m b e r , a n d I s t a r t e d i n
1 9 8 0 .

I a l s o h a v e Q u a r t e r l y D i s k s f o r t h e e n t i r e p e r i o d , $ 1 5 e a c h o r
f o u r f o r $ 6 0 . E a c h Q u a r t e r l y D i s k c o v e r s a c a l e n d a r q u a r t e r , s o
j u s t s p e c i f y w h i c h m o n t h s y o u n e e d . S t a r t i n g w i t h J a n u a r y 1 9 8 6 I
w e n t t o M o n t h l y D i s k s , s o y o u c a n g e t a n y i n d i v i d u a l m o n t h f o r
o n l y $ 5 f r o m t h e n t i l l n o w . E a c h Q u a r t e r l y o r M o n t h l y D i s k
c o n t a i n s a l l o f t h e s o u r c e c o d e p r i n t e d i n t h e A A L i s s u e s i t
c o v e r s , i n t h e f o r m a t f o r t h e S - C M a c r o A s s e m b l e r . E a r l y o n e s
a r e a l l D O S , l a t e r a r e s p l i t w i t h b o t h D O S a n d P r o D O S d i r e c t o r i e s
o n t h e s a m e d i s k . A n d s i n c e s o m e t i m e l a s t y e a r w e h a v e a l s o b e e n
i n c l u d i n g a l l o f t h e t e x t fi l e s f o r t h e a r t i c l e s t h e m s e l v e s , a s a
s e r v i c e t o r e a d e r s w h o l i k e t o h a v e t h e E c h o S p e e c h S y n t h e s i z e r
( o r o t h e r b r a n d s ) r e a d i t a l l t o t h e m .

To w a r d a N e w S t a n d a r d A s s e m b l y L a n g u a g e . . .

R a n d y H y d e , w h o y o u m a y r e m e m b e r a s a u t h o r o f t h e L i s a 6 5 0 2
A s s e m b l e r , i s a t t e m p t i n g t o o r g a n i z e i n t e r e s t e d p a r t i e s t o
p r o d u c e a n e w d e fi n i t i v e 6 5 8 1 6 a s s e m b l y l a n g u a g e s t a n d a r d . H e
c l a i m s t h e e x i s t i n g s t a n d a r d , b a s e d o n O r c a , i s c o n f u s i n g , o v e r l y
c o m p l e x , a n d i d i o s y n c r a t i c ; a n e w s t a n d a r d c o u l d a l l o w a s s e m b l e r s
w i t h m o r e p o w e r t h a n t h e M i c r o s o f t 8 0 8 6 a s s e m b l e r t o b e w r i t t e n
f o r t h e 6 5 8 1 6 . R i g h t n o w R a n d y i s c o l l e c t i n g i d e a s a n d
c o n t a c t i n g k e y i n d i v i d u a l s ( s u c h a s t h e a u t h o r s o f t h e v a r i o u s
e x i s t i n g 6 5 8 1 6 a s s e m b l e r s a n d 6 5 8 1 6 b o o k s , a n d t h e c h i p ' s
d e s i g n e r ) , a n d p l a n n i n g f o r a c o n f e r e n c e a t W D C i n A r i z o n a s o m e
t i m e t h i s s u m m e r . I f y o u a r e i n t e r e s t e d i n p a r t i c i p a t i n g i n a n y
w a y , w r i t e t o h i m : R a n d a l l H y d e , 6 5 C 8 1 6 S t a n d a r d s , 2 2 7 1 I n d i a n
H o r s e D r i v e , N o r c o , C A 9 1 7 6 0 .
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Peeking Inside AppleWorks 1.3
+ S u b r o u t i n e C a l l P a r a m e t e r P a s s a g e

Str ing Handl ing Subrout ines

•There are a lot of useful subroutines i^^ide AppleWorks Ihave been looking at a raw disassembly, and have learned a few
new tricks. Even though AppleWorks is ProDOS-based, the
subroutines ate general enough that you can use them in y
o w n c o d e i n a n y o p e r a t i n g s y s t e m .

All my observations are based on version 1.3, as that is the
only one X have. Meanwhile, Apple has moved on to version 2.0an t̂u^ned it all over to Claris. That is all right because I

not proposing that we use the subroutines by loading
r^DeWorks and calling them; I am proposing that we copy thecodfo? some modification of it into our own programs.

o; r£i ' r„-A'o ....
a : r a a a b
u s e .

- J "

f o u r , 0 1 B l x . y " a o f s i b t o u t i n o

the parameter bytes.

T h e G E T. X . F A R M S s u b r o u t i n e i s s h o w n a s l i n e

(which is shorter and swifter); you can see
1 8 3 0 - 2 0 7 0 .

TOO .pplo»orbs oersloo la evid.otly ^rsftoof code in the ̂ ŷ hem. X say that,̂ becaû e
pol l the keyboard inside ^^h comments in l inesPOLL.KEYBOARD subroutine, which I snow GET.x.FARMS,1600-1810 . I left this out or ""^^aEutines for my own
because X am building a beLuse I thought you might
f̂k; to ̂ sefhrit'ls'dfne"' 5ot?ce the buffer holds only ten

c h a r a c t e r s , a s w r i t t e n .

c r M a c r o A s s e m b l e r V e r s i o n . • • • v v ^ o
f u s i o n ' . 0 D O S u p g r a d e K i t f o r 1 . 0 / 1 . 1 / 1 . 2 - ,■ r̂rDOS Upgrade Kit for Version 2.0 DOS owrerS.,;. • ■ ̂  . each, .ddrt 1

source Code of S-C Macro 2.0 (DOS or ProDOS) . ■ ^30,
S-C DisAssembler (ProDOS only) . • • • without source code $30, vil>\ *
R A K - V a r e D I S A S H ( D O S o n l y ) , ^
s ; ' r „ r s i " ' ~ - 3 - ; » ; = ~ d . . . S
S - C C r o s s R e f e r e n c e U t i l i t y ) , « & v O
S-C Word Processor (w i th comp le te source dode) . ■ ' ^
D P i e I n c l u d i n g V e r s i o n 2 . 0 W i t h S o u r c e C s s l e

fsl̂ pl i":ror2.rLrsrcrCode^Update (for Regis^ . ; ;
Cross Assemblers for °«bdrs of ^cro Assem ^ ^available: ^,301,^6805,^680^^^ ^ ^
Beagle Bros. Applesoft Compiler (ProDOS only) ■ • ; ; (S3sy;>.)£ •
Copy II Plus (Central Point Software) . . •
A A L Q u a r t e r l y D i s k s ^ ' • 5

Vinyl disk pages, 6"x8.5^ hold two disks eaeh . . • • • • ; ; " ; ' £M\v. ̂ 5 •
H a i U n g ^ P r o t e c ^ . . . . ^ V E r E S .

E n v e l o p e s f o r D i s k e t t e M a i l e r s " . ^ A c h

K E f . 5 S ; S : S « " j j . •
r ; ; : : ; S K ■ ! K « ; s s ;
65802 Microprocessor, 1 MPs (western Design center) . • • • • • ; ; ; • 'i q u i k L o a d e r E P H O M . S y s t e m ( S C H G ) ( ^ I s v ) , . , , ^ I ' 1 ° !

i F R O m G H A M E R ( S C R G ) . , 1 0 «^ „ G a r y B . L i t t l e ( $ 2 2 , v j , , v
" E x p l o r i n g t h e A p p l e l i g s ■ ;■ '■ ' . . . M i c h a e l F i s c h e r U l - ) , \ i h \ T
"Apple I lgs Technical Reference . ■ • • " ' _ .Michael F ischer
"65816/65802 Assembly Language Programming . . - ^ cavid Eyes i Ron Lichty vf2?,,j.i\
" P r o g r a m m i n g t h e " ' . ' . . . . A p p l e C o m p u t e r U 2 ! i , , i , , \ ^ J l" A p p l e / / e R e f e r e n c e M a n u a l ^ A p p l e C o m p u t e r v " ^ 3
" A p p l e / / c R e f e r e n c e M a n u a l " . . A p p l e C o m p u t e r * ^ 3
"ProDOS-8 Technical Reference Manual . ■■■■"_.. Apple Computer U-b|,>j>, \"ProDOS-16 Technical Reference ^Manual Apple Computer vidl,.:.,!
"Apple Ilgs Firmware Reference^^ '. . . . Apple Computer i. f-l' i! \ ^^3
"Apple Ilgs Hardware Reference" • 4 jom Weishaar (fln.vhv 4^?
" P r o D O S I n s i d e a n d O u t " _ To m W e i s h a a r & B e r t K e r s e y
" D O S t a l k S c r a p b o o k " y ^ p t h 4 P i e t e r L e c h n e r
" B e n e a t h A p p l e P r o D O S " _ y ^ p ^ h & p i e t e r L e c h n e r K M J . V S V ; , s
" B e n e a t h A p p l e D O S " c a r y B . L i t t l e ( J 1 0 , y i , \
" I n s i d e t h e A p p l e G a r y B . L i t t l e * ' ®
" I n s i d e t h e A p p l e / / e " . . " j i n S a t h e r
" U n d e r s t a n d i n g t h e A p p l e s a t h e r U 2 2 . , j . j \ ^ ^ 3
" U n d e r s t a n d i n g t h e A p p l e I I " . • . • ' ' ' B r e n n e r ^ ^ l
" A p p l e I l . " / I l e T r o u b l e s h o o t i n g 4 R e p a i r • 4"Assembly Language for Applesoft Prog ... .Jules Gilder (^ivj u, .
"Now That Tou Know Apple Assembly Languag ' * * * ^ . . Don Lancaster ($1^'. y..,\
"Enhancing Your Apple II, vol. " ' * [ ] " ] . . . Don Lancaster v$Vf.us\
"Enhancing Your Apple II, vol. * 1 ' ' ' .... Don Lancaster v$:\ av.,
"Assembly Cookbook for the Apple Il/IIe ' * ' * Roy E.Myers
" M i c r o c o m p u t e r G r a p h i c s " ^ ^ R o g e r W a g n e r \ , H v j
" A s s e m b l y L i n e s — t h e B o o k " ' $ 1 2
. These items add $2 for first item, $.75 for each additional item for US shipp.t,-,,,
. . T r o u i r e f o r s h i p p i n g c o s t . S - C S o t l w a r e C o r p o r a l l o n / " t i
CustoLrs outs ide USA inquire for postage needed. ^
Texas residents please add B% sales tax to all orders . p„one 2M-324-2050 \v^
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$9A. . .9D; the second cop ies o^ ly ' two by tes ; and the th i rd
c o p i e s a n y n u m b e r , w h i c h y o u s p e c i f y i n t h e A - r e g i s t e r . I u s e d
- a m e m o r y s e a r c h t o u n c o v e r a l l t h e c a l l s o n t h i s t h i r d e n t r y ,
- a n d I o n l y f o u n d c a l l s w h i c h w a n t e d t o c o p y s i x b y t e s . T h e r e- m a y b e o t h e r s , h i d d e n i n o t h e r s e c t i o n s o f t h e A p p l e W o r k s c o d e .

M y m o r e e f fi c i e n t r e n d i t i o n s a v e s o n e b y t e b y u s i n g t h e B I T
o p c o d e ( ? 2 C ) t o s k i p o v e r t h e t w o - b y t e L D A # 2 i n s t r u c t i o n ( s e e
- l i n e s 1 3 7 0 a n d 1 8 7 0 ) . I a l s o s a v e b y p u s h i n g t h e b y t e c o u n t o n
c t h e s t a c k i n s t e a d o f s a v i n g i t i n R A M : t h e s t o r a g e l o c a t i o n i s

- s a v e d , a n d t h e P L A i s t w o b y t e s s h o r t e r t h a n a S TA . H o w e v e r , I
^ n a v e t o p u l l t h e b y t e b a c k o f f t h e s t a c k a t l i n e 2 0 5 0 , s o t h e
n e t s a v i n g i s o n l y t w o b y t e s . L i n e 2 0 6 0 , t h e L D Y # 0 , c a n b e
- d e l e t e d a n d s a v e a n o t h e r t w o b y t e s ( X i s a l r e a d y 0 , i n o r d e r
- f o r t h e l o o p i n l i n e s 2 0 1 0 - 2 0 4 0 t o t e r m i n a t e ) . I d o n ' t n e e d i t
o e c a u s e I h a v e n o t c a l l e d P O L L . K E X B O A R D . B y t h e w a y, w e d o
w a n t t o b e s u r e t h a t X = 0 h e r e , b e c a u s e a l o t o f t h e s u b r o u t i n e s
- d e p e n d o n i t . I f w e d o n ' t m a k e i t o n e o f t h e f u n c t i o n s o f
- G E T . X . F A R M S , w e w i l l h a v e t o a d d a l i n e t o m o s t o f t h e
E B u b r o u t i n e s w h i c h c a l l G E T . x . F A R M S .

I n s i d e A p p l e W o r k s a l o t o f s t r i n g p r o c e s s i n g g o e s o n . A l l o f
t h e s t r i n g s I h a v e o b s e r v e d a r e s t o r e d i n m e m o r y a s a l e n g t h
o y t e f o l l o w e d b y t h e s t r i n g d a t a b y t e s . T h e m a x i m u m s t r i n g
-wi l l have 255 data bytes. A byte count equal to $00 represents
a nul l s t r ing. L ines 2980-3130 are my own code, s imply to
i l l us t ra te how you migh t code a subrou t ine to d isp lay a s t r ing
rstored in th is fashion. L ines 3640-3690 show some st r ings

-bu i l t by the assembler. In my DEMO code, s tar t ing a t l ine
3470, I cal led on DISPLAY.STRING to pr int these str ings.

- L i n e s 2 0 8 0 - 2 9 7 0 s h o w m y r e n d i t i o n s o f f o u r s u b r o u t i n e s I f o u n d
ins i de App leWorks , wh i ch I have named HOVE.STRING,
-COMP^E. STRING, APPEND. STRINGS , and FILTER.LC.TO.UC. These are_ n o t i d e n t i c a l t o t h e A p p l e W o r k s c o d e , a s I f o u n d s o m e e a s y
. i m p r o v e m e n t s h e r e a n d t h e r e . I s h o w e d i n c o m m e n t l i n e s w h e r e
-you can find these subroutines inside the AppleWorks 1.3 image.
M y D E M O p r o g r a m , l i n e s 3 4 7 0 t o t h e e n d , s h o w s s o m e o f t h e s e i n
- a c t i o n .

N o t a l l o f t h e s u b r o u t i n e s w h i c h I f o u n d h a v e t o d o w i t h
- s t r i n g s . L i n e s 3 1 4 0 - 3 4 1 0 s h o w M O V E . B L O C K , w h i c h d o e s t h e
e q u i v a l e n t o f a m o n i t o r " M " c o m m a n d . T h e t h r e e p a r a m e t e r s a r e
- the des t ina t ion s ta r t i ng address , the source s ta r t i ng address ,

-.and the number of bytes to be moved. (I say "moved", perhaps I
s h o u l d r e a l l y s a y " c o p i e d " . ) A s i m i l a r s u b r o u t i n e w h i c h s t a r t s
-immediately after this one, at $1BAC, moves a block of memory
" u p " , b y s t a r t i n g a t t h e l a s t b y t e o f t h e s o u r c e b l o c k a n d
moving backwards. Th is g ives the ab i l i ty to move a b lock o f

. m e m o r y u p t o a n o v e r l a p p i n g a r e a , w i t h o u t c l o b b e r i n g t h e d a t a .

At the beginning of the code at $1000 there is a JMP table (a
long se r i es o f JMP xxxx i ns t ruc t i ons , one r i gh t a f t e r t he
other) which is evidently used when other segments want to use

: some of these general subroutines. Each of the other segments
also begins with a JMP table. This is a good scheme for
joining together pieces of a large system, and is easy to do.I find it a lot handier than the use of a Link Editor approach.
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RamKeeper
For the "Instant On" Apple IlGS.

c s - i m r
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Permanent Storage with an
" E l e c t r o n i c H a r d D i s k "

Now when \ou turn on \our I lGS \oi ir
ta\x)rite [program can appear on .screen
in just a few .seconds! With RamKee{>er,
\our IIGS nienion.' caid v\1ll retain stored
programs and stored data v.tii]e \our
IlGS is aimed off RamKeeper aUovvS \ou
to divide vour IlGS memorv' into pan
■"electronic iiard dLsk" :ind part RAM for
vour programs workspace—in alniast
an\' wa\' \'OU want and at anvxime \x')u
w-anL Gs-RV\l GS-RWl Plus. .Apple IlGS
memorv- Gird and mast other lies
memoiy cards are compatible with
RiunKeeix^r.

!

Supports Up to Two IlGS Memory
j Cards at the Same Time
j If you bouglit \our lIGS with Apple'.s

memoiy cartl tuid tiler wi.shed \ou had
; die GS-RA.\t no problem RamKeejier will

siipiKirt Ixidi cirds plugged into Riim-
: Keeix-r linuJianeoiLshi

H o w i t W o r k s

Ittst unplug \TXir IlGS memoiy auxl

7H' pi/ri7vwi/ Ml vm!
Applifi!
pnxiiicts otvr l/.v won
7)Kr n ' o l i ron i i vU
o u u k ' o n d
OS oiJtvrtiM.'d I
r v c o i i n w n d i J h - i n
uix)k'l\ 'oitvdly."

S l e i V W ' o z n U i k t l x . ' a v c i t o r

(if Apple Computer

I from \our compLiter, plug vour IlGS
memoA- caid into RamKeeper, plug
RamKee{xr into tlxe ilGS memory sloe If
\ou have another IlGS memorv- card, an
additional card socket on RamKeeper
wil l accommodate vour second Gird

Thafs all there is to it!

Reliability from the Most
Experienced

.Applied Engineering has the most
experience in the industiv' with batterv--
backed memorv- for the .Apple so \ou are
assured of tlxe most reliable memon-

back-up sssiem available. And in the
wxxrld of batteiy-backed memorv; reliabii-
itv- is evervxhing! Tliafs w1xy Afxplied
Eixgineeiing uses the more dependable
Gel-CelTs instead of Ni-Cad batteries (if
Ni-Cad s aren't discharged periodicailv;

; iliev- lose much of their Gipacitv ).
I RamKeeper has close to 6 times (about
; 6 hours) tlxe "lota! pxwer failure" back-
! up tinxe of oilxer s"vsien\s. XXlxeix jxxwer
! reiiims RanxKeq'xer auuxnxaticaiiy re
; charges tlxe banety to a frill chruge. v:itlx
; i>)vver fnxm vour wxill outlet, RanxKeeper
i wxU back-up your ilea nxenxorv' Girds

R-VM indefiruneK'.

RamKeeper Has and
D o e s I t A l l !
• Mlows iasuint access to your jxrogranxs

vvitlxout slow disk debvs
• Cuixligure Kilolxvxes or Megabytes (xf

iixstani ROM storage for vour favorite
IXHTgranxs

• Reduces power strain to vour internal
IlGS' power supply

• Contains back-up status LED.'s
• Can support up to two liGS nxenxory

cards simultaneously
• Sup{X)rts both 256K iixstaiied menxoty

chip boards like GS-RAM and the .A x̂pie
IlGS Memory Expansion Card as well
as 1 MEG installed memory chip
boards like GS-RAM Plus

• 5-year hasslefree warranty
• 15 day money back guarantee
• Proudly nxade in the U.SA
• RanxKeeper comes complete with

batterv. softw-ore and doaimerxtation

Only $179.00!
(a-RAM ami sixiiai in piMo
nu t i nc luded}

Order Your RamKeeper Today!
See your dealer or Gill (214) 241-6060,

9;0011:00 CST, ^ da\ri a week, or send -
check or monty oaier lo Applied
Engineeriiig ,\l;iiieiCard, MSA and
CO,D, welcome Texas re,sidenLs add 7%
,sales lax, ,-\dd $10,1X1 if ouiside USA

^ppLi^D ^MGine^RinG-
i

Vje Apple enhancement experts. |
(214 ) 241-6060 1

\> O Ik.x "OH, GirroUion. TX "50(X) !

Mih/iKi Id dti' ifif inlJw'iil i idlKi-
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a s i s u s e d u n d e r P r o D O S - 1 6 . O n t h e o t h e r h a n d , s u b r o u t i n e s
s u c h a s t h e s e I h a v e s h o w n i n t h i s a r t i c l e a r e t h e v e r y t y p e
you might want to keep in assembled form as relocatable,
l i n k a b l e , o b j e c t fi l e s , o n a l i b r a r y r e a d y t o b e u s e d b y a l l
you r f u tu re code . Even be t te r, t hey a re t he t ype o f
s u b r o u t i n e s I w i s h w e r e i n t h e / / g s t o o l b o x e s , i n R O M . A n d
there, they would best be cal led v ia a JMP table, for
e f fi c i e n c y. T h e s e r o u t i n e s a r e t o o s h o r t t o a f f o r d t h e
t r e m e n d o u s o v e r h e a d o f " r e a l " t o o l b o x c a l l s .

The handiest way to use subrout ines l ike these would involve
w r i t i n g m a c r o s f o r t h e c a l l s . F o r e x a m p l e , h e r e a r e s o m e m a c r o
defin i t ions fo r MOVE.STRING, APPEND.STRINGS, and MOVE.BLOCK:

. M A M O V E . S T R I N G
J S R M O V E . S T R I N G
. D A ] 1 , ] 2
. E M

. M A A P P E N D . S T R I N G S
J S R A P P E N D . S T R I N G S
. D A ] 1 , ] 2
. E M

. M A M O V E . B L O C K
J S R M O V E . B L O C K
. D A ] l r ] 2 , ] 3
. E M

These are simple enough, but they can make coding a program
e a s i e r. I f y o u a r e e r r o r p r o n e , o r s i m p l y e n j o y b e i n g
caut ious, you might add code to the defin i t ions to check for
t h e c o r r e c t n u m b e r o f m a c r o p a r a m e t e r s . F o r e x a m p l e ,
M O V E . B L O C K r e q u i r e s t h r e e p a r a m e t e r s :

. M A M O V E . B L O C K

. D O 1 # = 3
J S R M O V E . B L O C K
. D A ] 1 , ] 2 , ] 3
. E L S E

==> ERROR: WRONG NUMBER OF PARAMETERS. You have ]#, I need 3.
. F I N

. E M

T h e l i n e s t a r t i n g w i l l n o t b e a s s e m b l e d a s l o n g a s y o u
have 3 parameters. I f you have some other number, that l ine
w i l l c a u s e a n a s s e m b l y e r r o r, s i n c e i t s t a r t s w i t h a n i l l e g a l
c h a r a c t e r . T h i s w i l l m a k e i t d i s p l a y d u r i n g a s s e m b l y , s o y o u
c a n c a t c h a n d c o r r e c t y o u r c a l l .
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for example, if I try to asa f̂«ble ,fehe following line:
>MOVE.BLOCK BUFFER,SIZE

you will get the message;
>1140 ==> error: wrong NUMBER OF PARAMETERS. Zou have 2,
I n e e d 3 .

I wasn't sure, but I tried itDid you know you could do that?
a n d i t w o r k s .

•SAVE S.AW.SUBS
PNii Tiq'iii.io
P C . E Q f 9 AP1 .EQ i9B
P2 .EQ |9C
P 3 . E Q t 9 Dp 5 - E Q i 9 |
P 5 . E Q f 9 FCOUNT .EQ »A0

I monTcrout .EQ iFoii
I HON.GOUT .EQ ¥FDED

1 I I b y t e s o f p a r a m e t e r i n f oi ; the^yfea t/$9A, 9B. ... etc.
) # Update Return Address
) • P o l l K e y b o a r d f o r) » Set Y=0, clobbers A and X

I i subroutine^
r , « . D A p a r m 1 . p a n n 2
0 « < r e t u r n h e r e >
0 • subroutine JSR GET.M.FARMS

1 3 8 0
1390

18 IMOO

0 1 1 M 2 0

6D AD
9D 03
BD CM
8 5 9 9
6 9 0 0
9D 04
B 1 9 8
9 9 9 9

DO F8
2 0 A 7
AO 00
6 0

J? ]iii
1558
m g o

0 1 1 5 0 0
1 5 1 0

0 0 1 5 2 0
1 5 3 0
1 5 4 0

I F 1 5 5 0
1 5 6 0
1 5 7 0
1560

J""ihr?;uo;z;rco5rirM'rt'«i3ts m Appieworks 1.3
.PH $18AD

AwTgET.PARK.TEMP .BS_1
Iw:s-T:'u:?ii|;LM
AW.GET.2.FARMS LDA #2

; *«-<̂ ^̂ -|TrAK̂ PARM.TmP
LDA $0103,X
STA PNTR
C L C
ADC AW.GET.FARM.TEMP
STA i0103,X
LDA loiOll.X
STA PNTR+1
A D C # 0
STA A0104.X

0 . 1 L D A ( P N T R ) , Y
0 S T A P N T R + 1 , Y
0 D E Y
0 B N E . 1
0 J S R P O L L . K E Y B O A R D
0 L D Y # 0
0 R T S
0 . E P
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P O L L K E Y B O A R D
j p t

. P H $ 1 FA 7
L . K E Y B O A R D

LDA $0000
B P L . 3
STA iCOlO
LDX $0061
B M I . 1
LDX $0062
B M I . 1
AND #$7F
L D X $ 11 8 4
STA $117A,
I N X
O P X # 1 0
B O O . 2
L D X # 0
OPX $1185
BEQ A
SIX $1184
R T S
. E P

ANY KEY PRESSED?
. . . N O . R E T U R N N O W
. . . Y E S , O L E A R S T R O B E
O P E N A P P L E P R E S S E D ?
. . . Y E S
SOLID APPLE PRESSED?

Y E S
!!!NO APPLES, SO OLEAR BIT 7

« K E Y . B U F F E R . I N D E X »
X « K E Y . B U F F E R > >

A T E N D O F B U F F E R Y E T ?
. . . N O E N D Y E T
. . .END. SO WRAP AROUND

« K E Y . B U F F E R . O U T D E X »
B U F F E R I S F U L L

« K E Y. B U F F E R . I N D E X »

M y M o r e E f fi c i e n t V e r s i o n

. 4 . FA R M S

. 2 . F A R M S
. A . F A R M S

P H A
T S X
L D A

K'c
A D O
S T A
L D A
S T A :
A D O
S T A
L D A
S T A
D E Y
B N E
P L A
L D Y
R T S

L D A # 4
. H S 2 0
L D A # 2
T A Y

$0104,X
P N T R

$0101,X
$0104,X
$0105,X
P N T R + 1

$0105,X
(PNTR),Y
PNTR+1,y

S K I P N E X T 2 B Y T E S

GET RETURN ADDR-LO
KEEP FOR VEOTOR

A D D # B Y T E S
UPDATE RETURN ADDR-LO
GET RETURN ADDR-HI

S A V E F O R V E O T O R

U P D A T E R E T U R N A D D R - H I
USING VEOTOR, OOPY FARMS

. . . T O 9 A , 9 B , e t c .

G E T L E N G T H O F F S T A C K

• M O V E S T R I N G
• J S R M O V E . S T R I N G
• . D A d e s t i n a t i o n , s o u r c e ^
• (at $1EF8 in AppleWorks 1.3)

MOvi.STRING
J S R G E T. 4 . FA R M S
LDA (P2),Y OOPY THE LENGTH BYTE
STA (PO),Y
B E Q . 2 ' S T R I N G I S E M P T Y
T A Y L E N G T H T O Y

. 1 L D A ( P 2 ) , Y
STA (PO),Y
D E Y
B N E . 1

. 2 R T S

• C O M PA R E T W O S T R I N G S
• J S R C O M P A R E . S T R I N G S
• . D A s t r 1 , s t r 2
• r e t u r n C a r r y C l e a r i f s t r l < 3 t r 2 ; e l s e C a r r y S e t
• ( a t $ 1 E D 9 i n A p p l e W o r k s 1 . 3 )

OOMPARiTsTRINGS
JSR GET,4.PARMSLDA (PO),Y GET LENGTH OF SHORTER STRING
CMP P2) ,Y
B O O . 1

SPECIAL ! ! ! EXPANDER'RAM/ROM BOARD: $39.00
Similsr to our $30 RAM/ROM dev board described below. Except this board has two sockets to hold your choice
of 2-2IC RAM. 2-2K ROM or even 2-^ ROM for a total of 8K. Mix RAM and ROM too. Although Apple limits
access to only 2K at a time, soft switches provide convenient socket selection. Hard switches control defaults.

IMPROVED I I I ] [ IN A MAC (ver 2.0) ; $75.00
Now includes faster graphics. UniOisk support and more! Bi-directional data transfers are a snap! This Apple 11
emulator runs DOS 3.3/PRODOS (including 6502 machine language routines) on a 512K MAC or MACPLUS. All
Apple II features are supported such as HI/LO-RES graphics. 40/80 column text, language card and joystick.
Also included: clock. RAM disk, keyboard buffer, on-screen HELP, access to the desk accessories and support
for 4 logical disk drives. Includes 2 MAC diskettes (with emulation, communications and utility software, plus
DOS 3.3 and PROOOS system masters, including Applesoft and Integer BASIC) and 1 Apple II diskette.

SCREEN.GEN: $35.00
Develop HI-RES screens for the Apple II on a Macintosh. Use MACPAINT (or any other application) on the MAC to
create your Apple II screen. Then use SCREEN.GEN to transfer directly from the MAC to an Apple II (with
SuperSerial card ) or lie. Includes Apple II diskette with transfer software plus fully commented SOURCE code.

MIDI-MAGIC for Apple //c: $49.00
Compatible with any MIDI equipped music keyboard, synthesizer, organ or piano. Package includes a MIDI-out
cable (plugs directly into modem port - no modifications required!) and 6-song demo diskette. Large selection of
digitized QRS player-piano music available for 19.00 per diskette (write for caUlog). MIDI-MAGIC compaUble
with Apple II family using Passport MIDI card (or our own inputyoutput card w/drum sync for only $99.00).

FONT DOWNLOADER & EDITOR: $39.00
Turn your printer into a custom typesetter. Downloaded characters remain active while printer is powered.
Use with any Word Processor program capable of sending ESC and control codes to printer. Switch back and
forth easily tyetween standard and custom fonts. Special functions (like expanded, compressed etc.) supported.
Includes HIRES screen editor to create custom fonts and special graphics symbols. For Apple II. ii+. //e. Specify
printer: Apple Imagewriter.Apple Dot Matrix. C.ltoh 851 OA (Prowriter). Epson FX 80/85. or Okidata 92/192.
* FONT LIBRARY DISKETTE $19.00 contains lots of user-contributed fonts for all printers

supported by the Font Downloader & Editor. Specify printer with order.
DISA5M 2.2e : $30.00 ($50.00 with SOURCE Code)

Use this intelligent disassembler to investigate the inner workings of Apple II machine language programs.
DISASM converts machine code into meaningful, symbolic source compatible with S-C, LISA. ToolKit and other
assemblers. Handles data tables, displaced object code L even provides label substitution. Address-based triple
cross reference generator included. DISASM is an invaluable machine language learning aid to both novice &
expert alike. Don Lancaster says DISASM is 'absolutely essential" in his ASSEMBLY COOKBOOK.

The •PERFORMER' CARD: $39.00 ($59.00 with SOURCE Code)
Converts a 'dumb' parallel printer l/F card into a 'smart' one. Simple command menu. Features include
perforation skip, auto page numbering with date title, large HIRES graphics &c text screen dumps. Specify
printer: MX-80 with 6raftrax-80. MX-100. MX-80/100 with Graflraxplus. NEC 8092A. C.ltoh 8510
(ProwriUr). OkiData 82A/83A with Okigraph &c OkiData 92/93.

•MIRROR' ROM: $25.00 ($45.00 With SOURCE Code)
Communications ROM plugs directly into Novation's Apple-Cat Modem card. Basic modes: Dumb Terminal.
Remote Console & Programmable Modem. Features include: selectable pulse or tone dialing, true dialtone
detection, audible ring detect, ring-back, printer buffer. 80 col card 2k shift key mod support.

RAM/ROM DEVELOPMENT BOARD: $30.00
Plugs into any Apple slot. Holds one user-supplied 2Kx8 memory chip (6116 type RAM for program development
or 2716 EPROn to keep your favorite routines on-line). Maps into $CnOO-CnFF and $C800-CFFF.

C-PRINT For The APPLE / /c : $69.00
Connect standard parallel printers to an Apple //c serial port. Separate P/S included. Just plug in and print!

Unless otherwise specified, all Apple II diskettes are standard (not copy protected!) 3.3 DOS.
Avoid a $3.00 handling charge by enclosing full payment with order. VISA/MC and COO phone orders OK.
RAK-WARE 41 Ralph Road W.Orange NJ 07052 (201) 325-1885
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0 8 9 F -
0 8 A 1 -
0 8 A 2 -
0 8 A U -
0 8 A 5 -
0 8 A 7 -
08A9-
0 8 A B -
0 8 A C -
0 8 A E -
0 8 B 0 -
0 8 B 2 -
0 8 B A -

B1 9C
A A

FQ OA

DO 09
C A
DO F6
A O 0 0
B1 §A
B 1 9 C
6 0

08B5-
0 8 B 8 -
0 8 B A -
0 8 B B -
0 8 B C -
0 8 B E -
0 8 C 0 -
0 8 C 1 -
0 8 C 2 -
0 8 C 4 -
0§C6-0 8 C 8 -
0 8 C A -
0 8 C C -
0 8 C E -
0 8 C F -
0 8 D 1 -
0 8 D 3 -
0 8 D 4 -
o 8 d 6 -

2 0 5 A
B 1 9 A
4 8
1 8
7 1 9 C

I I
18
6 5 9 A
8 5 9 A
9 0 0 2
E 6 9 B

0 8

08D7-
08DA-
08DC
08DE
08DF
08E1
0 8 E 3
0 8 E 5
08E7
08E9
08EB
08ED
08EE
0 8 F 0

2 0 5 D
B 1 9 A
F O 1 2

2?
D F
9A

6 0

0 8 F 1
08F4
0 8 F 6 - F O
0 8 F 8
0 8 FA
0 8 F B
08FD
0 9 0 0
0 9 0 2
0 9 0 4

2 0 5 D
B1 9A

0 8

LDA (P25',Y
T A X
BEQ
I N Y
L D A
C M P
B N E
D E X
B N E
L D Y # 0
L D A
L D A
R T S

. 3

P O
. P 2
. 4

. 2

(PO
( P 2

LENGTH OF SHORTEST TO X-REG
S H O R T E S T I S N U L L
COMPARE BODY OF STRINGS

NOT SAME, SO CARRY GIVES RELATION

M O R E T O C O M P A R E
STRINGS MATCH TO END OF SHORTEST
COMPARE ON BASIS OF LENGTH

• A P P E N D T W O S T R I N G S
• J S R A P P E N D . S T R I N G S
• . D A s t r l n g A . a t r i n g B

j| (at ^1341 in AppleWorks 1.3)
APreNBTSRINGS

JSR GET,4.PARMS
LDA (PO),Y GET LENGTH OF STRING A

S A V E I T

P2),Y
" J . rPO),Y

P H A
C L C
A D C
ST A
P L A
C L C
A D C P O
S T A P O
B C C . 1
I N C P I
LDA (P2) ,Y
B E Q . 3
T A Y
LDA (P2) ,Y
S TA U O ) , Y
D E Y
B N E . 2
R T S

A D D L E N G T H O F S T R I N G B
M A K E S L E N G T H O F C O M B I N E D S T R I N G
GET LENGTH OF STRING A AGAIN

BUMP POINTER TO END OF STRING A

L E N G T H O F S T R I N G B
. . . N U L L , S O F I N I S H E D

• F I LT E R L O W E R C A S E t o U P P E R C A S E i n a S T R I N G
• J S R F I L T E R . L C . T O . U C
• . D A s t r i n g
• ( a t $ 1 B F i n A p p l e W o r k s 1 . 3 )

FILTEiBLcTTO.UC
J S R G E T . 2 . P A R M S
LDA (PO),Y GET LENGTH OF STRING
B E Q . 3 n u l l s t r i n g
T A Y L E N G T H T O Y - R E G

. 1 L D A ( P O ) , Y
C M P # ' a '
B C C . 2
C M P # ' z ' + 1
B C S . 2
AND itDF
STA (P0) ,1
D E Y
B N E
R T S

. 1

TURN OFF LOWER/CASE BIT

. . . M O R E B Y T E S

3 0 2 0
3030
3 0 4 0

C4 AO
0 F 6

F D

6 0

» ~ DISPLAY STRING
• J S R D I S P L A Y . S T R I N G

J .DA string.address
D I S P L A Y . S T R I N G

J S R G E T . 2 . P A R M S
LDA (P0) ,Y GET LENGTH
B E Q . 2 . . . N U L L S T R I N G
S T A C O U N T

. 1 I N Y
LDA (PO),Y
JSR MON.COUT
C P Y C O U N T
B C C . 1

. 2 R T S

F o r T h o s e W a n t t h e M o s t
From Those Who Make the Best gs-RAM™

Noiv expand tlx IlGS'RAM and ROM iii!h!4p!o8MEGof"l!istantOn"memo)yu''!h tlx all nuwcs-RA\L'

G s K A . \ r

gs-RAM ha.s an all new design. A design that
delh ers higher performance including in
creased sp̂  greater expan(±3bilit>-, and
imprcAed .software.
More Sophisticated, Yet
E a s i e r t o U s e

CiS-RkVM works with all llGS software In faa
ariy prognim that runs C3n An'>lc'.s smaller
m e m o r v ' c a r d r u n s o n t h e B u t w i t h
gs-R/VM nou can ha\ e more memtxv; im

proved performaiKe and almost unlimited
expansion capabilities We've designed tlie
new gs-RAM to be easier to use too—>ou
don't ha\e to adjust the size of >our RAM
disk ev-er,' time >ou use a DMA device No
other RAiM card with more than 4 banks of
memory in^ed can make the same daim
More than Just Hardware

Each gs-RAM and c,s-RAM Plas includes the
most powerful set of IlGS software enhance
ments av-aibble anvwhere In fiict, our nearest

competitor offcis onh' a fraction of the
invaluable programs that we include with
each gs-RAM card This software includes the
most powerful disk-ciching ptogtam available,
the gs-RAM Cache The Cache will make most
of vour applications am up to 7 times faster.
Also induded is a (diagnostic utilitv' that lets
>ou test vour gs-RAM b\' graphicallv- .showing
the location of anv- bad or impropertv'
installed R.AM chips And for AppleWorks
useis, we give v ou our exdusive Exptinder
program that (iamaticalh- enhances both the
capabilities and speed of AppleWorks
Making AppleWorks Even Better

Applied En^eerings Expander program
eliminates AppleWorks internal memorv- limits
allowing it to recognize up to 8 megabvtes of
desktop workspace "I'ou can increa.se the
limits from onl>' 7,250 lines to 22,600 liiies in
lite word processor :md from 6,360 reoxds
to 22,600 records in the dauibtLse Tlie
Exirander allows till of Apple>X'orks induding
print functions to automaticilh- kxtd into
RA.M Hie clipbaud size will increase from
255 to 2,042 lines nmimiun. gs-RAM will
automaiicalK- .segment larger files .so vx.mj cm
save them onto multiple Hoppies And

gs-RAM provides a built-in print buffer that
allows >ou to continue wxxking in .Apple-
VCorks while >rour printer is still processing
text You can even load Pinpoint or Macro-
Works and vour favorite spelling checker into
RAM for instant response

Grow by Kilobytes or Megabytes
offer gs-RAM in two configurations so

>ou can inaease vour memorv- 256K at a
time (ck-RAM) or a megabvte at a time
((3S-RAM Plus). Both are IlGS ccanpatiye and
both come with our powerful enhancement
software (3S-RAM can hold up to 1.5 MEG of
256k chips and gs-RAM Plus can hold up to
6 NEG using 1 ^EG chips And since both
use stanciard RAM chips (ikx high-priced
SIMNrs), >ou'li find expanding vxxir <3S-RAM
or GS-RAM Plus easv', convenient, and very
economical For further expansioa nou can

plug a 2 NEC "piggyback" card into live Gs-
RA\Ts expansion pon for up to 3.5 NEG (rf
total cajxidtv-. Or up to a whopping 8 NEG
on Cis-RAM Hus If a ORAM ownei outgrows
3.5 NEG, he can easih- upgade to gs-RAM
Plus for a nominal charge
Permanent Storage for an
"Instant On" Apple

With our RamKeeper" badc-up option,
vour GS-RAM or (SSRAM Plus will retain both

programs arxl data while vour IlGS is turned
off Now when vou tum vxxir IlGS back on.
vour favorite software is on vour screen in
under 4 seconds! VCiih RamKeeper you can
divide vour IlGS memoiv' into pan "electronic
hard disk" and part extended RAM. Even
change the memorv- boundaries at any
time—and in anv w-jy—vou warn Because

"In (luality,
fierfonnance.
compaiibiliry.
c.vpanclcihilily and
Mipport, Applied
l-nfitneenni^s tisRAM
and asMA-M Phut arv
n u m b e r o n e . "

Slete V/oztiiak line creator
of Apple Computer

Ap(5litd Engineering has ilie most experience
in the indasny with lxmerv--backed memorv-
fix the >AHJ are a.s.sured of tlie miisi
rdiaWe memixy- back-up .system av-ailal)le.
And in the world of battery-backed memory,
ReluibHity is eveivtliing lliat's vviiy Applied
Engirx-ering uses staie-of-the-an "GEL-CEIl.'s"
instead of Nl-Cad batteries (if Ni-Cads aren't
discharged periixlicalh-. ilvev- lose much c)f
their capadty ). RuiiKeq>er has tibout 6
hours of "total [xjwer failure" back up time.
That's 6 times ti-ie amount of other systems.
But with power from vour wall outlet,
RanvKeeper will back-up gs-RAM, gs-RAM
Plus, or most other llcis memory cards
indefinitely. Should vou ever have a "total
power failure," RamKeeper switches to its
6-hour battery, ^ben power letums, Ram
Keeper will automatically recharge the baners-
to fliil power. RamKeeper incorporates a
dualrate charger, status LED.'s and ad
v-arKed power reducing circuiny. RamKeeper
comes complete with battery, software, and
d o c u m e n t a t i o n

G S - R A M ' s G o t i t A L U
• 5-vear warranty — pans & labcx
• 6 RAM banks (most cards have 4)
• Memory- expansion port
• ROM e:qxinsion pon
• Ultra-fast disk caching on ProDOS 8 AND

ProDOS 16.
• E.'qaands .AppleWorks internal limits
• Indudes hi-res self test
• No sd(iered-in RAM chips
• LxpandaWe to 8 NEG
• No configuration Wocks to set
• RamKeeper back-up oiption allows

permanent storage of programs & data
• 15-day money-back guarantee
• Prou(dly- matie in the USA

gs-RAM w i th 256K
g s - R A M w i t h 5 1 2 K
gs-RAM wi th 1 MEG
gs-RAM wi th 1 .5 MEG

$ 1 8 9
$ 2 5 9
$ 3 9 9
$ 5 3 9

gs -RAM w i th 2 .5 to 3 .5 MEG CALL
g s - R A M P l u s w i t h 1 - 8 M E G C A L L
R a m K e e p e r O p t i o n $ 1 7 9

Order today!
See vour dealer or call .-\pjolied Engineering

today, 9 a.m to 11 p.m. 7 days Or send
check or money order to Applied Engineering
MasterCard, MSA and CO.D. welcome.
Texas residents add 1% sales tax. Add $10,00
o u t s i d e U . & A

/fPPLI^D €riGlri6€RiriG'"
The Apple enhancement experts.

(214) 241-6060
P. O . B o x C a r r o U t o a T X 7 5 ( X ) 6

/ • n e t ' s s u h / f c t t o i n l l t o i i l n o n c e .

niLS jnd HimKitlxT are trxtmuto of .Vjsjslicd Ensineeniiji OUxt Ix-arxh and pnxhxi namê  aa- tnidem.irte> <i their a■^̂ xt•u\v hokk.t\
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Enclosed is SCRNDUMP.PLUS, an enhancement to Steve Knouse's
Generic Screen Dump in Apple Assembly Line, September 1983.
The main enhancements are 40/B0/Lores capabi l i ty and, v ia
conditional assembly, either a DOS 3.3 or a ProDOS version.
The Lores capability is modified from a routine by R.H. Mottola
i n N i b b l e / # 3 / p . l 8 .

The idea is to squeeze in as many features as possible and
s t i l l h a v e a u t i l i t y t h a t w i l l fi t i n g o o d o l d p a g e 3 s p a c e
{$300.3CF). However, there are times you have something else
in page 3 and need your screendump utility elsewhere. This is
easy to do just by reassembling the screendump at another
address. However, I 'm lazy, and when I need a screendump
utility installed I don't want to have to hunt for my assembler
disk. So this version is self-relocating in that you can BLOAD
and CALL to install it at any address where you have 284 bytes
( $ 1 1 0 ) f r e e .

This is too big to fit in page 3, so I borrowed Bill Morgan s
idea from AAL/Nov.82, to use the upper part of page 2. The
input trap and dump portion of SCRNDUMP.PLUS fits in page 3,
w h i l e t h e i n s t a l l a t i o n t a k e s t h e t o p o f p a g e 2 . S i n c e
insta l la t ion is a one-t ime affa i r, i t 's d isposable, a l though i t
will remain there if you don't make too heavy use of the input
b u f f e r .

In addition to Steve Knouse and R.M. Mottola, I also learned
and borrowed from Bill Parker's EPSON TEXT SCREEN DUMP, 1982
and Gary Little's ProDOS DUMP# utility in A+/Jul.85/p.69. I
give credit to Roger Wagner's "Assembly Lines; The Book" for
relocation ideas. There are a lot of neat techniques in this
short utility, most of course 'borrowed' from other sources.

Now for some comments on why I chose BLOAD & CALL logic. Xou
can install the dump via BRUN in immediate mode in DOS 3.3.
However, readers of AAL know (AAL/JUN.86, AUG.86, SEP.86) that
there are problems in DOS 3.3 with BRUN from within an
Applesoft program. So I chose BLOAD & CALL to avoid the extracode you'd need to solve the problem. The BLOAD and CALL 41876
approach of AAL/AUG.86 is a good alternative to BRUN.
However, 3.3 DOSologists need not be ashamed, for ProDOS has
its quirks alsol See Call-Apple/Apr.84/p.39/Cecil Fretwell for
details, but in ProDOS you must choose between a BLOM & CALL
or BRUN approach even for imnvediate model Replace Lines 2i2U &
2 1 3 0 b y
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H O V E . B L O C K
L D A # 6 ' G E T 6 F A R M B l f T E S
J S R G E T. A . FA R M S
L D A F 5
B E G . 2

* M o v e F u l l
. 1 L D A ( P :

S T A P (
I N I
B H E . 1
I N C P I
INC pi
DEC PB

GET NUHBrrES-HI (# FULL PAGES)
. . . N O F U L L PA G E S TO M O V E

a g e s

. . . U N T I L F U L L PA G E M O V E D
S O U R C E - H I
D E S T I N AT I O N - H I
t F U L L PA G E S L E F T
. . . S T I L L M O R E

• M o v e P a r t i a l P a g e
F I N I S H E D PA R T I A L PA G E ?
. . . Y E S

. . . A LW AY S

DEMONSTRATION OF SOME STRING SUBROUTINES

J S R D I S P L AY. S T R I N G
. D A S T R . A
JSR MON.CROUT
J S R D I S P L AY. S T R I N G
. D A S T R . B
JSR MON.CROUT
JSR MOVE.STRING

.DA STR.C,STR.B
J S R D I S P L AY. S T R I N G
. D A S T R . C
J S R M O N . C R O U T
JSR APPEND.STRINGS

3 5 9 0 - . D A S T R . C
3 6 0 0 J S R D I S P L
3 6 1 0 . D A S T R . C
3 6 2 0 R T S

3640 STR.A .DA #SZ.A

.DA STR.C,STR.A
JSR DISPLAY.STRING
. D A S T R . C
R T S

3 6 5 0 . A S - / T H I S I S S T R I N G A . /
3 6 6 0 S Z . A . E Q " - S T R - A - I
3 6 7 0 S T R . B . D A # S Z . B

3 6 8 0 . A S - / T H I S I S S T R I N G B . /
3 6 9 0 S Z . B . E Q ' - S T R . B - I
3700 STR.C .BS 80
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2 1 2 0 S T X K S W L
2 1 3 0 S T Y K S W H
2 1 3 4 R T S
2 1 3 8 . B S 2 ( fi l l e r )

for BRUN logic. Again, I chose BLOAD & CALL logic for both DOS
3.3 and ProDOS to be consistent. Also, you can CALL 692 (or
2B4G from monitor) to rehook if you haven't made too heavy use
o f t h e i n p u t b u f f e r .



I n t r o d u c i n g
PC Transporter."'

he Apple® II expansion
board that lets you

un MS®-DOS programs.
Now your Apple II can run
cr lO.ilOO programs you could
■vcr use before. Like Ixjtus®
2-3? MuItiiMate® dUASH III

r.r en Fliglit Simulator®
NX'ith FC Transporter, MS-DOS
ograms run on vour Apple II
:e the\' do on IBM® PCs or
impatibles. With one important
llerence. PC Tran.sporter runs
ost of those prognuiis three

'ries faster than an IBM PC/XT®
Plus, to speed tlirougli number-
unehing tasks, you ean use
ir optional 8087-2 math co-
■tK'es.sor chip. It plugs into a
leket on the PC Tran.sporter.

Less expensive tlian an
I B M c l o n e .

Sure, a stripped-down IB.M

clone costs about the same as
die PC Transporter. But the pe
ripherals it takes to get the clone
up and running mtike the clone
cost about three times what our
. A j n e r i c a n - m a d e c a r d e o s t s .

A i ) u d o n ' t h a v e t o h u t ' n e w
hardware to u.se PC Transporter.
W o r k s w i t h t h e h a r d w a r e y o u

already own.
\X ith PC Transporter, MS-DOS

programs see tour Apple h:ird-
ware as IBM hardware. You
e a n u . s e t h e . s a m e h a r t l w ; u ' e s o u
h a \ e n o w

With IBM softw.u-e, tour Apple
hardwiire works just like IBM
hardw;ire. Including tour drives,
monitors, printers, printer cards,
clock e;irds and seri;il clocks.

You can use your He® or Ikis"'
keyboard with IBM softwtire. Or
use our optktnal IBM-style key-
hoard (required for the II Plus).

You can use your Apple mouse.
(Dr an IBM compatible serial
m o u s e .

Plenty of power.
PC Tran.sporter gives you as

much as 6-iOK of user RAM
and I28K of ss'stem RAM in the
I B M m o d e .

PC Transporter also is an Apple
expansion c:trd, adding up to
768K of extra RAM in the Apple
mode. Tlie Apple expansion alone
is a S300 s'alue.

Easy to install.
3bu can install PC Transporter

in about 15 minutes, even if
s'ou've never added an expansion
txxird. Y)u don't need ,speci;il
tools. Simply plug it into an Apple-
expansion slot (I througli 7 ex
cept 3), connect a few cables and
a disk drive, and go!

I'd TriittsfxirU'r taps hilo //x' ui>rld's Uiry^vsl
softinm' Hhrary. S'nw}i>ur Appk' am
nm mosi o/ Ifjf IHM soj'tivurv )'<)U li-H'
til work. -And it opctis a mtv world of
amimimiadiofis pnt^rams. nanws and
h i i l k ' l i n I x K i r d x

A u n i v e r s a l d i s k d r i v e
c o n t r o l l e r .

PC Transporter supports 3 5"
and 5.25" MS-DOS and ProDOS
formatted diskettes. You'l l shift in-
stantlv berween Apple ProDOS
and IBM MS-DOS.

You'll need our versatile 5.25"
36()K drive system to nin IBM
applications from 5.25" llopp)-
disks. Use your Apple 5.25" drive
for Apple 5.25" disks.

An Apple Disk 3.5 Drive will
support tlie new 3.5"disks
whether they're IBM MS-DOS
formatted or Apple ProDOS for
matted. llie PC Transporter acts
like an Apple Disk 3.5 Drive disk
controller for IIC.S, He, and H
P l u s u s e r s .

PC Transixjrter suppttrLs
up to 5 drives in a number of
c o m b i n a t i o n s .

For example, you can connect
a 5.25 Applied Engineering 360K
dual-drive system directly to the
card. Then plug uvo daisy-chained
Apple 3-5 Drives (not the Apple
UniDlsk 3-5) to the dual-drive
system. For a fifth drive, use a
ProDOS tile as an IBM h-ard disk.

PC. Transportir controls Apple and lli.M
comfHdible disk driivs It supfxtrts .1 5" and
5.25 " .MS-DOS and ProDOS fonnatted

d i s k e t t e s .

Ae rsa t i l c da ta s to rage .
IX: Franspijiiter re-j4li>>lS150S

and translates it into Apple native
ProDOS. You can store IBM pro
grams and data on any ProDOS
.storage device including the
Apple 3.5 Drive, Apple UniDisk'"
3.5, Apple 5.25" drive. .SCSI or
ProDOS compatihie hiud drive.s.
Cibu can u.se the Apple UniDisk
3.5 with its own controller card
for storing programs and data, hut
not for directly IxxHing an IB.M
format ted d isk . )
■\bu can e\en use our 360K PC

compatihie drive for ProDOS
Make your Apple speak IBM.
PC Transporter memory choices.

R A . \ 1 i n R A . M i n
Apple mode; lUM mode: Price;

3 8 4 K 2 5 6 K $ 4 8 9 . 0 0
5 1 2 K 3 8 4 K 5 2 9 . 0 0
6 4 0 K 5 1 2 K 5 6 9 . 0 0
7 6 8 K 6 4 0 K 6 0 9 . 0 0

Note Tile IIIM mode is 12SK less trecaiise
the IX; Transporter uses I2SK for .sy.slcni
m e m o r y

I I G S I n s t a l l a t i o n K i t 4 9 . 0 0
I l e d l P l u s
I n s t a l l a t i o n K i t 3 9 . 0 0

PC Transporter Accessories
5.25" IBM Format 360K

Drive Systems
Single-Drive System 269.00
Dua l -Dr ive Sys tem 399 .00
H a l f - H e i g h t D r i v e 1 3 5 . 0 0

(add to Single-Drive sv.stem lo make
D u u l - D r i v e )

IBM-Style Keyboard 139.00
(required for Apple 11 Plu.s. Requireh
IBM Keyboard Cable.)

IBM Keyboard Cable 34.00
Sony RGB Mon i to r 499.00
A n a l o g R G B C a b l e 3 9 . 0 0

(for use with Sonv moniior)
D i g i t a l R G B C a b l e 3 9 . 0 0

(mr use with Sony monitor)

Digital RGB Adapter 24.00
C o l o r S w i t c h 4 4 . 0 0

(included with lUcS Installation Kit)
1 2 8 K Z I P 4 0 . 0 0

P C T r a n s p o r t e r p e r s e t
M e m o r y E x p a n s i o n
Chip Set

8 0 8 7 - 2 M a t h

C o - p r o c e s s o r 2 2 9 . 0 0
C h i p

H e a v y D u t y 6 9 0 0
Power Supply
(Ik-and II Pliisuiily)

See your dealer or cull or send
check or money order to Applied
Engineering. MasteKard, N'lSA and
COD welcome. Texas residents
add 6 ' / .% sa les tax .

PC Transporter prtHPices tx-tkr IH M urafdiics
tixin Ul.M. .\nfd<t\i is sixtrfxT t/kin di}<ittiL
St> with an tin<ili>}i KlUt monitor. PC
TransfMtrtir's C(i. \ graphics atul te.xt an.-
sulxrior to tllM's di^-iltd display — etx-n
wbik' nmnin^ IBM sojiwan'.'

.Arul )xn< am also il-h' an .-Xpple com/x>site
monitor in lli.M te.xt ttr graphics nuxte.

storage and a 143K Apple s.25"
drive for MS-DOS storage.

Created by Apple's original
designers.

The brains behind PC Trans
porter were also behind your
Apple II.

llie PC Transporter design
team includes the former project
managers for the creation of the
Apple He and He. Tlie co-designer
of the Apple H disk controller.
And the first full-time Apple
programmer and author of the
ProDOS operating system.

So you know the PC Trans
porter and your Apple were made
for each other.
Support and service from the

leader in Apple add-ons.
Applied Engineering sells more-

Apple peripheral boards than any
one else — including Apple
Computer. So you know we'll be-
around after the sale.

PC Transporter eomts with a
15-day money back guarantee. If
you're not kiih- .satisfied after
using it, return it for a full refund.
PC Tran-sporter also comes witii a
l-ye-or warranty-.

How to get your PC
Transporter today.

Sec your dealer. Or call Applied
Engineering any day between
9 a.m. and i i p.m. GST at
214-241-6060.

>E Applied Engineering
The .\pple enhancement e.vperLs.

K). Hi ) . \ 7ys, Carro l l l im. TX -5006

A t h v i s u m A F K i - s * - a r i l i ( u q v i r j l K m

y n * " I
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N o w t o d e s c r i b e t n e u t i l i t y i n m o r e o e t d i x .
find where i t has been BLOADeci. I think i t 's a good idea to
inhibit interrupts while getting information from the stack,

'^hen lines 1640-1720 modify (SETRAP+1) and (SETRAP+3) to point
at TRAP. Lines 1730-1900 put the current INPUT address at
TRAP+1 .TRAP+2 and TRAP-t-8 .TRAP+10: the first so we can

•daisy-chain' our input TRAP at the end of the current INPUT
routine, and the second so we can terminate via CTRL-T to
remove our INPUT trap. L ines 1910-1980 set defaul t parameters
at locations 6-9 and $ED. If you BLOAD without CALL-ing, you
must set these parameters yourself. As far as I can tell,
there are 11 page 0 locat ions not used by Applesof t , In teger
Basic, DOS 3.3, ProDOS (including interrupt handlers), or the
System Monitor. They are 6-9, $1E, $EB-EF, and $F9.
Anyway, 6 (PRFLAG) is used as an enable/disable (1/0) flag- for
when you want to disable dumping without removing the input
trap. 7 (WINTOP) and 8 (WINBOT) are used to set a 'window' to
dump if you don't want to dump the whole screen. Here the top
l i n e i s 0 a n d b o t t o m i s 2 3 ( $ 1 7 ) . N o t e t h a t I c o u l d n ' t fi t
l e f t and r i gh t ma rg i n w indows i n . I f you wan t a r ou t i ne t ha t
does both 40 and 80 column dumps you'll have to be careful in
adding left and right margins. $ED (FLAG) is used to flag if a
dump has been done via CTRL-P from the TRAP (value $FF) or just
a C A L L 8 0 2 ( J S R $ 3 2 2 ) ( v a l u e 0 ) .

SETRAP, Lines 2050-2150, hooks TRAP into DOS or ProDOS.

T R A P, o u r i n p u t ' fi l t e r ' , d o e s i t s t h i n g b y fi r s t
d a i s y - c h a i n i n g t o t h e c u r r e n t i n p u t r o u t i n e a n d l e t t i n g i t d o
a l l the d i r ty work . On ly then does TRAP check fo r e i ther
CTRL-T (Terminate TRAP and reset input hooks) or CTRL-P (Print
t h e s c r e e n ) . I f n e i t h e r , e x i t t o c a l l e r o f i n p u t r o u t i n e . I f
a CTRL-P, Set FLAG ($ED) to $FF to show we came th ru TRAP.
T h i s a v o i d s a J S R D U M P, w h i c h w o u l d n o t b e r e l o c a t a b l e . Yo u
c o u l d h a v e a J S R D U M P w i t h a d d r e s s fi l l e d i n d u r i n g t h e fi r s t
portion of the utility just like SETRAP+1, +3 are filled in
from Lines 1640-1720. That way you wouldn't need FLAG at al l ,
but the approach takes 3 more bytes. Roger Wagner's book has
other ways to do a relocatable JSR, but remember that we want a
D U M P t h a t c a n b e c a l l e d e i t h e r d i r e c t l y o r f r o m T R A P.

N o t e t h a t l i n e s 2 2 8 0 a n d 2 2 9 0 i n s i d e T R A P a v o i d a n o t h e r P r o D O S
'gotcha'. A JMP $3D0 (DOS.WARM) in ProDOS (Q from Ilgs
M o n i t o r ) r e t u r n s t o i m m e d i a t e m o d e b u t e r a s e s A p p l e s o f t
var iab les , un l ike the f r iend ly DOS 3.31 Thanks to Steve and
M a r s h a M e u s e f o r t h i s o n e ( N i b b l e / N o v. 8 5 / p . 2 0 ) . S o f r o m P r o D O S
J S R R S T I N T a n d J S R B A S I C 2 e x i t w i t h o u t e r a s i n g v a r i a b l e s .
B A S I C 2 ( $ E 0 0 3 ) i s t h e a d d r e s s a C T R L - C < R e t u r n > f r o m m o n i t o r
u s e s . R S T I N T ( $ 9 A 1 7 ) i s t h e s a m e i n B A S I C . S Y S T E M v e r s i o n s 1 . 0
and 1.1, the only ones so far. Future versions may change, so
b e w a r e .

F o r t h e D U M P i t s e l f , w e d i s a b l e i n t e r r u p t s a n d s a v e t h e A - X - Y
registers, the cursor location CH (so after the dump is done
you end up with the cursor where it was when you started), and
t h e o u t p u t h o o k s , i n l i n e s 2 3 7 0 - 2 4 9 0 .

L i n e s 2 5 1 0 a n d 2 5 2 0 t e s t t h e e n a b l e fl a g a n d e x i t i f i t ' s z e r o ,
k i n e s 2 5 3 0 - 2 6 5 0 s i m u l a t e a " B f c r t ^ l S L O T ^ a n d k i l l v i d e o e c h o .
C h a n g e S L O T i n L i n e 1 0 6 0 i f p r i n t e r i s n ' t i n s l o t 1 , a n d c h a n g e
N O A I O t o 0 i n L i n e 1 0 8 0 i f y o u h a v e a n A I D i n t e r f a c e , w h i c h i s
c o d e f r o m S t e v e K n o u s e .

L i n e s 2 6 7 0 - 2 7 2 0 s t a r t t h e d u m p w i t h s c r e e n l i n e s p e c i fi e d b y
W I N T O P. I n L i n e s 2 7 3 0 - 2 8 2 0 w e h a n d l e 8 0 - c o l u m n d u m p s . T h i s i s
good on ly fo r / / e o r / / c o r I l gs us ing fi rmware 80 -co lumn
r o u t i n e s . T h e r e a r e t o o m a n y v i d e o i n t e r f a c e c a r d s t h a t w o r k
i n d i f f e r e n t w a y s t o s u p p o r t t h e m a l l . S o m e c a r d s h a v e t h e i r
o w n d u m p u t i l i t i e s , s o y o u m a y n o t b e o u t o f l u c k i f y o u h a v e a
n o n - s t a n d a r d i n t e r f a c e . I n l i n e 2 8 1 0 I u s e $ F F t o fl a g t h e
X - r e g i s t e r i f 8 0 - c o l u m n s a r e a c t i v e . O t h e r w i s e , l i n e s
2 8 4 0 - 2 8 7 0 i n M O R C H R w i l l e n d w i t h X i n r a n g e 0 - 2 3 . T h a t w a y i n
L i n e s 3 0 9 0 a n d 3 1 0 0 i f X g e t s i n c r e m e n t e d t o 0 t h e n b r a n c h b a c k
t o M O R C H R t o g e t e v e n c o l u m n c h a r a c t e r, s o 2 * 4 0 = 8 0
c h a r a c t e r s / l i n e g e t d u m p e d . T h i s t r i c k o f u s i n g a r e g i s t e r
v a l u e o u t o f t h e r a n g e y o u w o u l d n o r m a l l y g e t i n t h e r e s t o f
y o u r c o d e i s a h a n d y w a y o f s a v i n g b y t e s .

I n L i n e 2 8 4 0 P R F N g e t s t e s t e d . 0 - > L O R E S , a n d 1 - > T E X T. I f
L O R E S , s t i l l o n l y d o a m i x e d m o d e d u m p o f 2 0 L O R E S l i n e s a n d 4
T E X T l i n e s . R e p l a c e L i n e 2 8 8 0 b y 2 N O P ' s ( $ E A ) t o d o
f u l l - s c r e e n L O R E S . N o t e t h a t i f y o u ' r e i n 8 0 - c o l u m n m o d e , t h e
o d d c o l u m n s a r e d u m p e d a s t e x t r e g a r d l e s s o f P R F N , s i n c e 2 8 2 0
s k i p s M O R C H R . S o t h i s d u m p d o e s n ' t d o d o u b l e - L O R E S . A l s o ,
y o u r L O R E S - c r e a t i n g p r o g r a m s h o u l d s t a r t w i t h T E X T: H O M E : G R
s i n c e T E X T : H O M E c l e a r s e v e n 8 0 - c o l u m n s t o s p a c e s , w h e r e a s G R
o n l y c l e a r s 4 0 c o l u m n s t o n u l l s . I f y o u j u s t d o G R , s o m e t e x t
may be lef t in the aux memory text pages, and you' l l see i t
when you do a LORES dump.

S o a L O R E S d u m p i n 8 0 - c o l u m n m o d e s t i l l d u m p s o n l y 4 0 c o l u m n
L O R E S , s p a c e d o u t ( i f y o u d i d T E X T: H O M E : G R ) t o m a t c h t h e 4
l i n e s o f 8 0 - c o l u m n t e x t a t t h e b o t t o m .

I n L i n e s 2 8 9 0 - 3 0 1 0 a q u a s i - 4 0 - b y - 4 0 r e s o l u t i o n f o r L O R E S i s
d o n e b y u s i n g a s p a c e f o r b o t h L O R E S b l o c k s o f f , a c a r e t f o r
top LORES block on, an underline for bottom LORES block on, and
a n X f o r b o t h L O R E S b l o c k s o n . T h i s s h o u l d w o r k f o r m o s t
p r i n t e r s , b u t f e e l f r e e t o u s e o t h e r c h a r a c t e r s o r s y m b o l s ,
e s p e c i a l l y i f y o u r p r i n t e r h a s g r a p h i c s . T h e r e s u l t i n g d u m p i s
g o o d f o r m o n o c h r o m e L O R E S p i c t u r e s , a n d e s p e c i a l l y B a r C h a r t s .
M u l t i - c o l o r e d L O R E S a n d e v e n a b s t r a c t m o n o c h r o m e p a t t e r n s l o s e
a l o t i n t h e ' t r a n s l a t i o n ' t o p r i n t .

N o t e e s p e c i a l l y h o w 2 9 1 0
e x c l u s i v e - o r i n 2 9 3 0 t u r n
t h e l o - n i b b l e . E x c l u s i v e
s a v e b y t e s b y u s i n g . A l s
2 9 6 0 , 2 9 8 0 , a n d 3 0 0 0 a s a
b y t e s . B I T c h a n g e s t h e N
a n o t h e r C M P a n y w a y, t h i s
i s t o a v o i d i n a d v e r t e n t l y
$COOO-COFF range v ia BIT.
l o n g t i m e t o fi g u r e o u t 1

t u r n s o f f t h e l o - n i b b l e , w h i l e t h e
s o f f t h e h i - n i b b l e a n d t u r n s b a c k o n
- o r i s a h a n d y o p c o d e t o l e a r n , a n d t o
o , t h e B I T o p c o d e i s u s e d i n L i n e s

2 - b y t e N O P t o s k i p t h e f o l l o w i n g 2
, V, a n d Z fl a g s , b u t s i n c e 3 0 2 0 d o e s
d o s n ' t m a t t e r h e r e . A n o t h e r ' g o t c h a '

t o g g l i n g a s o f t - s w i t c h i n t h e
I d i d t h a t o n c e a n d i t t o o k m e a
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L i n e s 3 0 2 0 - 3 0 5 0 m a k e s u r e a v a l u e o f $ A 0 o r g r e a t e r i s s e n t t o
p r i n t e r , t o a v o i d c o n t r o l o r i n v e r s e o r fl a s h i n g c h a r a c t e r s .
L i n e 3 0 6 0 t h e n m a s k s o f f t h e M S B t o a v o i d g r a p h i c s i n E P S O N
printers. Lines 3080-3190 send the character to the printer
and do loop checking for 80-columns, l ine length, and WINBOT
s c r e e n c h e c k i n g .

L i n e s 3 2 1 0 - 3 4 1 0 r e s t o r e e v e r y t h i n g s a v e d u p o n e n t r y t o D U M P.
I f F L A G w a s s e t t o s h o w w e c a m e t h r u T R A P, i t ' s c l e a r e d i n c a s e
n e x t t i m e w e d o n ' t . B e s i d e s , i f w e c a m e t h r u T R A P, w e ' r e i n
input mode and need to JMP RDKEY to get the next keystroke. If
w e d i d n ' t c o m e t h r u T R A P, w e c a n j u s t e x i t v i a R T S .

S o m e D e m o n s t r a t i o n s

S o m u c h f o r t h e d u m p . N o w i t ' s t i m e f o r s o m e d e m o p r o g r a m s .
The following, which I call CHARDEMO, shows the active
character se t , inc lud ing MouseText i f you ' re in 80-co lumn mode,
/ / e ' s , c ' s , a n d I l g s ' s h a v e d i f f e r e n t c h a r a c t e r s e t s f o r 4 0 a n d
80 column modes, and you' l l see that most printers match the
4 0 - c o l u m n c h a r a c t e r s e t b e s t f o r I N V E R S E a n d F L A S H i n g
charac ters . So what you dump isn ' t a lways what you see l I f
you avoid MouseText and INVERSE and FLASH, you'll do all right
except that most pr inters use code $7F=127 as 'delete previous
c h a r ' i n s t e a d o f a c h e c k e r b o a r d . S o i f y o u d o n ' t s e e a t i l d e
(code $7E=126) or a checkerboard,, you'11 know what happened.

5 R E M C H A R D E M O
6 P R I N T C H R $ ( 4 ) ' ' B L 0 A D S C R N D U M P. P L U S "
7 C A L L 6 9 2 : R E M I N S T A L L H O O K S
1 0 I N V E R S E
2 0 P R I N T C H R $ ( 2 7 ) ; " e A B C D E F G H I J K L M N O P Q R S

T U V W X y z [ \ ] C H R ? ( 2 4 )
3 0 N O R M A L
4 0 G O S U B 1 0 0 0
5 0 I N V E R S E : G O S U B 1 0 0 0 : N O R M A L
6 0 F L A S H : G O S U B 1 0 0 0 : N O R M A L
7 0 E N D
1 0 0 0 F O R I = 3 2 T O 1 2 7 : P R I N T C H R $ ( I ) ; : N E X T
1 0 1 0 P R I N T : R E T U R N

TESTGR does a LORES dump by CALL ing DUMP d i rec t l y. Try i n 40
a n d 8 0 - c o l u m n m o d e t o s e e t h e d i f f e r e n c e .

5 T E X T : H O M E : G R
1 0 C O L O R = 1 5
2 0 F O R I = 0 T O 3 9
3 0 V L I N 1 , 3 9 A T I : N E X T
4 0 P R I N T " T H I S I S A T E S T . "
5 0 P O K E 9 , 0 : C A L L 8 0 2 : P O K E 9 , 1
60 REM ASSUNES M/L BLOADED & PARAMETERS SET

T E S T 4 0 a n d T E S T 8 0 m e r e l y s h o w t h a t n o t o p l i n e s o r c h a r a c t e r s
g e t d r o p p e d .

5 T E X T : H O M E
1 0 F O R I = 1 T O 2 2

2 0 P R I N T " L I N E N U M B E R " ; I ; ;; H T A B 1 6
2 5 P R I N T " T H I S I S A T E S T . "
3 0 N E X T

5 T E X T : HOME
1 0 F O R I = 1 T O 2 2

2 0 P R I N T " L I N E N U M B E R " ; I ; : H T A B 1 6
2 5 P R I N T " T H I S I S A T E S T . " t

2 6 F O R J = 1 T O 4 0 : P R I N T " A " ; : N E X T
3 0 N E X T

L O R E S . P I C , a d a p t e d f r o m a D a v i d T h o r n b u r g p r o g r a m t o d o L O R E S
and not HIRES pat terns, a l lows you to exper iment wi th pat terns,
Try Inpu ts x=0,y=0,s=fie ld s ize=10, and 2 co lo rs to see an
a b s t r a c t m o n o c h r o m e p a t t e r n - i t l o s e s a l o t i n t h e t r a n s l a t i o n
t o p r i n t .

5 REM LORES.PIC/DAVID THORNBURG/A+/DEC.86&JUN.87
6 REM ASSUMES M/L BLOADED & PARAMETERS SET
7 P O K E 9 , 0 : R E M F O R L O R E S D U M P
1 0 P R I N T " E N T E R S T A R T I N G X - V A L U E " ;
2 0 I N P U T A
3 0 P R I N T " E N T E R S T A R T I N G y - V A L U E
4 0 I N P U T B
5 0 P R I N T " E N T E R F I E L D S I Z E
6 0 I N P U T S
7 0 P R I N T " E N T E R N U M B E R O F C O L O R S ( 2 - 1 6 )
8 0 I N P U T N
9 0 T E X T : H O M E : G R
1 0 0 F O R I = 0 T O 3 9
1 1 0 F O R J = 0 T O 3 9
1 2 0 X = A + ( S * ( I - 2 0 ) / 1 0 0 )
1 3 0 y = B + ( S * ( J - 2 0 ) / 1 0 0 )
1 4 0 Z = 1 0 S I N ( X * X ) + 1 0 S I N ( y * y )
1 6 0 O
1 7 0 P
1 8 0 N
1 9 0 N
2 0 0 C

D E F A U L T

C O L O R = ( Z - ( N * I N T ( Z / N ) ) )
P L O T I , J
N E X T J
N E X T I
C A L L 8 0 2 : P O K E 9 , 1 : R E M D U M P, T H E N B A C K T O

Try changing Line 140 to Z= X*X + y^y and use inputs 0,0,25,2
t o s e e c i r c l e s . I f t h e p a t t e r n i s n ' t t o o a b s t r a c t , t h e
resulting dump is ok. Also try 140 Z = X*y and inputs 0,0,20,2
to see hype rbo las . I t ' s a nea t p rog ram to p l ay w i t h , bu t
u n f o r t u n a t e l y a b s t r a c t a n d / o r m u l t i - c o l o r e d p a t t e r n s g o p a s t
the capabi l i t ies o f the s impl is t ic LORES dump here.

P a g e 1 8 A p p l e A s s e m b l y L i n e D e c e m b e r , 1 9 8 7 C o p y r i g h t ( C ) S - C S O F T ^ A p p l e A s s e m b l y L i n e D e c e m b e r , 1 9 8 7 C o p y r i g h t ( C ) S - C S O F T W A R E P a g e 1 9



1000 *SAVE S.SCRNDIMP.PLUŜ
1020 '"serAAL/SEP.eVP. 22-211/Steve Knouse
1030 • and NIBBLE/#3/P. 19iitO/H.H. Hottola
1050 • ...modified 5/10/87 Louis Pitz
1 0 5 0 •
1 0 6 0 S L O T . E Q 1
1 0 7 0 D O S . E Q 1
1080 NOAIO .EQ 1

P R I N T E R S L O T #
D O S 3 . 3 A C T I V E
GENERIC INTERFACE

f t

PRFLAG .EQ
WINTOP .EQ
WINBOT .EQ
P R F N . E Q

0 - > D I S A B L E . 1 - > E N A B L E
TOP OF WINDOW TO PRINl
B O T T O M
0->L0RES, 1->TEXT
USE FOR RELOCATING

L I N C T R . E Q

S T A C K . E Q

dosTwarm
DOS.HOOK
DOSKSW .EQ
V E C T I N . E Q
R S T I N T . E Q
B A S I C 2 . E Q

USE FOR RELOCATING

. E Q $ 3 D 0
.EQ i3EA
iAA55
I BE32
i 9A17
; iE003

DOS ACTIVE->TRUE KSW
PRODOS ACTIYE->TRUE KSW

B a s i c - l i k e m a c r o s w h i c h m a k e t h e c o m p l e x s i m p l e . D o n ' t r e - w r i t e t h a t
multiplication routine for the hundredth time! Get EnterSoft instead! Do
8/16/32/64 bit Math/Input-Output/Graphics simply without all of the
hass les . These rou t ines a re a mus t fo r the se r ious p rog rammer who
doesn't want to spend all of his/her time trying to re-invent the wheel.
DOS 3.3 Version=$30.00, ProDos Version=$30.00, BOTH for only $50.00.
G E T Y O U R S T O D AY.

For once! A shape table program which is logically organizied into its
componet parts. Each section resides in its own program. The editor,
disk access, Hi-Res section; each section is separate. Written almost
entirely in Basic, it is easily modified. Not copyprotected! Put them on a
Hard Disk, Ram Drive, anywhere! DOS 3.3 Version»$20.00, ProDos
Version=$20.00, BOTH for $30.00!

Send Check or Money Order To: ProDos Upgrade for DOS 3.3
EnterSoa Owners - $20.00

Mark Manning
Simulacron !/Baggy Game
P. O . B o x 5 8 5 9 8

Webster. TX 77598 T h a n k s f o r t h e l e t t e r s

Keep Writing!

a g e 2 0 A p p l e A s s e m b l y L i n e D e c e m b e r , 1 9 8 7 C o p y r i g h t ( C ) S - C S O F T W A R E

. t g i O f o
C O L B O . E Q l O O I F B O - C O L U M N O N I F M S B = 1
REGRAM .EQ ' i rC054 " ^SELECT MAIN RAM TEXT PAGE
A U X R A M . E Q ; D 0 5 5 . . . A U X R A M
IDBYTE .EQ ; EBB3 6->/ /e OR c OR ga
BASCAL .EQ : FBC1
V T A B . E Q ; i F C 2 2
RDKEY .EQ J .FDOC
K E Y I N . E Q J . F D 1 B
C R O U T . E Q ; . F D 8 E
C O U T . E Q J i F D E D
O U T P R T . E Q E E 9 5
R T R N . E Q $ F F 5 8

•~Fl?st'flnd out 'WHERE AM I?'• S e e " A s s e m b l y L i n e s : T h e B o o k " , c h a p t e r 1 4

J by Roger Wagner
ToR'$2Bit FIT ♦2Bjt.3CF A$2B1,L$11C [A692,L281|]
.TF SCRNDUMP.PLUS

80-COLUMN ON IF MSB=1
■"SELECT MAIN RAH TEXT PAGE

. . . A U X R A M
6->//e OR o OR ga

2 0 5 8 F F
B A
B D 0 0 0 1
85 EC
C A
B D 0 0 0 1
8 5 E E

D I S I N T P H P S A V E I N T E R H J P T S T A T U S
S E I D I S A B L E I N T E R R U P T S

S T A R T J S R R T R N P U T S T A R T + 2 O N S T A C K
T S X N O W G E T S T A C K P O I N T E R
LDA STACK,X GET (START+2)-HI BYTE
STA PTR+1

5 - A D 5 5 A A

1 - A D 5 6 A A

LDA STACK,X GET (STAHT+2)-L0 BYTE
S T A P T R
P L P R E S T O R E I N T E R R U P T S T A T U S ,
LDY #SETRAP-START-1 OFFSET (SETRAP+1)-(START+2)
C L C
ADC #TRAP-START-2 OFFSET (TRAP)-(STAflT+2)
STA (PTR),Y PUT IN SETRAP+1
L D A P T R + 1
A D C # 0 I N C A S E C R O S S P A G E B O U N D A R Y
I N Y
I N Y S O Y = 0 F F S E T ( S E T R A P + 3 ) - ( S T A R T + 2 )
STA (PTR),Y PUT IN SETRAP+3

. D O D O S I F D O S A C T I V E
L D A D O S K S W S AV E I N P U T H O O K S I N S I D E T R A P

. E L S E I F P R O D O S
L D A V E C T I N

F I N
LDY #TRAP+6-START OFFSET (TRAP+8)-(START+2)
STA (PTR),y
LDY #TRAP-START-1 OFFSET (TRAP+1)-(START+2)
STA (PTR; Y
INY ' NOW OFFSET (TRAP+2)-(STABT+2)

. D O D O S I F D O S A C T I V E
L D A D O S K S W + 1

. E L S E I F P R O D O S
L D A V E C T I N + 1

. F I N
A ( P T R ) y

LDY #TRAP+8-START OFFSET (TRAP+10)-(START+2)
STA (PTR),Y
L D X # 0 S E T D E F A U L T V A L U E S
S T X W I N T O P T O P O F S C R E E N = L I N E 0
S T X F L A G C L E A R F L A G A T S T A R T

L D X # 0
S T X W I N T O P
S T X F L A G
I N X
S T X P R F L A G
S T X P R F N
LDX #23
S T X W I N B O T

E N A B L E R O U T I N E
S E T F O R T E X T
SET BOTTOM SCREEN
TO L I N E 2 3

• NOW FOR SETRAP -SET INPUT HOOKS
• T O P O I N T AT ' T R A P ' O R I N P U T F I LT E R
« NOTE HOW FIRST SECTION MODIFIES (SETRAP+1)
• AND (SETRAP+3) TO POINT AT TRAP 1

1 - 4 0 E A 0 3

SETRAP LDX #TRAP
L D Y / T R A P

. D O D O S I F D O S
S T X K S W L
STY KSWH
J M P D O S . H O O K

. E L S E P R O D O S
S T X V E C T I N
S T Y V E C T I N + 1
R T S

. F I N

I F D O S A C T I V E

A p p l e A s s e m b l y L i n e D e c e m b e r , 1 9 8 7 C o p y r i g h t ( C ) S - C S O F T W A R E P a g e 2 1





l l F O O -

C 1 0 8 -

B F 9 0 -

B F 9 2 -

0 5 3 8 -

i tFOO-

D 7 t 2 - A E 5 0 D 7

dU
D 7 t 9 '
D7^B.
D7 t D -

: 38 05 12^0
A9 BA
2 0 O B C I

D 7 t E - 2 0 0 8 C I
D 7 5 0 -

1 1 8 0 . T F B * C L O C K . D a i V E R
1 0 0 0 " S AV E S . C L O C K . 1 9 8 8

1020 IF THE PRODOS BOOT RECOGNIZES A TIHEMASTER,
1030 • A "JHP 40742" IS INSTALLED AT 4BF06 AND1040 • THE SLOT ADDRESS IS PATCHED INTO THE FOLLOWING

10̂0 J CODE AT SLOT.A AND SLOT.B BELOW.
10JO • define'clock entry point
1090 CLOCr~iQ~4cio8"~ «<USE 4C11D FOR AE SERIAL PRO»>
1110 DATi TiQ"4BF90 iBFqrrYYYjYYIM
1 1 2 0 • 4 B F 9 0 = M M M D D D D D
1130 TIME .EQ DATE+2 4BF93 = OOOHHHHH1 1 4 0 • i B F 9 2 = O O M H M M M M
1150 MODE .EQ 45F8-4C0 TI1CHASTER MODE IN SCREEN HOLE

1 1 7 0 . O R 4 4 F O O
11 6 0 . T F B . C L O C K . D R I V E R
1J90 ^ .PH 4D742
1210 PRODOS.TIMEMASTER.DRIVER
1 2 2 0 L D X S L O T . B $ C N

L D A M O D E . X S AV E C U R R E N T T I E E M A S T E R M O D E
P H A

1 2 5 0 L D A # « : " S E N D " : " T O T I M E M A S T E R
1 2 6 0 J S R C L O C K + 3 S E L E C T T I M E M A S T E R M O D E

12J0 SLOT.A .EQ '-I1290 » READ'TIME 4 DATE INTO 4200... $211 IN FORMAT:
1 3 1 0 J S R C L O C K
1 3 2 0 S L O T. B . E Q S - 1

Applied Engineering is seeking an experienced 6502 and 65816 machine language
programmer. 2 >'ears minimum programming experience is required. We offer an
exciting opponimin- for the experienced programmer to take his skills to the limit.
Applied Engineering offers an excellent compensation package including paid
\acation.s, 11 paid holida\-s per year, health insurance program and moî
Applied Engineering's location in the suburbs of north Dallas offers a "buyers
market" for housing, as well as cxceilent schools, shopping and entertainment.
Succe.ssful applicant should ha\e hea\y machine language experience on the Apple
lie and llos as ss'ell as familiarit)' with ApplelX'tirks. We're the best at what we do: if
>ou are too, please send tour resume to:

Appl ied Engineering
P . O , B o x 5 1 0 0

C a r r o l l t o n , T X 7 5 0 11
a . a . ■ ~ ' A t t n : P e r s o n n e l

D 7 5 1 -
D 7 5 2 -
D 7 5 4 -
D 7 5 6 -
D 7 5 9 -
D75B-
D75D-
D 7 5 E -
D75F -
D 7 6 1 -
D 7 6 2 -
D 7 6 5 -
D 7 6 6 -
D 7 6 8 -
D76A-
D76B-
D76C-
D76D-
D76E-

1 8
A 2 0 4
A O O C
B 9 0 3 0 2
2 9 O F
8 5 3 A
O A
O A
65 3A
O A

7!3i
E<

0 4 0 2

B O
3A

C A
1 0 E 6

A8
4 A
6 A
6 A
6 A
0 5 3 B

D770-
D 7 7 1 '
D772.
D773-
D77i
D 7 7 5 ' . .
D 7 7 7 - 8 D 9 0 B F

A -
C -

D T 7 D -

D 7 8 0 -
D 7 8 2 -
D 7 8 5 -
D 7 8 7 -

D78B-
D 7 8 E -
D 7 9 1 -

A 5 3 C
2 A
8D 91 B F

A5
8D
A 5 3 E
8 D 9 2 B F
6 8
AE 50 D7
9D 38 05
6 0

1̂0°
i 5 0
560

ĵO
1 4 1 0
1 4 2 0
1430
1 4 4 0
1450
1 4 6 0
1 4 7 0
1 4 8 0
1 4 9 0
1 5 0 0
1 5 1 0
1 5 2 0
1530
1 5 4 0
1 5 5 0
1 5 6 0
1 5 7 0
1 5 8 0
1 5 9 0
1 6 0 0
1 6 1 0
1 6 2 0
1630
1 6 4 0
1 6 5 0
1 6 6 0
1 6 7 0
16^0
1 6 9 0
1 7 0 0
1 7 1 0
1 7 2 0
1T3G
1 7 4 0
1 7 5 0
1 7 6 0
1 7 7 0
1 7 8 0

1 8 1 0
1 8 2 0

CONCERT ASCII VALUES TO BINARY
t 4 3 E ~ M I N U T E
• |3D ~ H O U R
* |3C — Y E A R
• 4 3 B ~ D A Y O F M O N T H
• 43A ~ M O N T H

C L C
L D X # 4
L D Y # 1 2 P O I N T A T M I N U T E . .

. 1 L D A 4203,Y T E N ' S D I G I T
A N D # 4 0 F I G N O R E T O P B I T
S T A 43A M U LT I P LY D I G I T B Y T E N
A S L • 2
A S L • 4
A D C 43A • 5
A S L » 1 0
A D C 4204,Y A D D U N I T ' S D I G I T
S E C
S B C #4B0 SUBTRACT ASCI I ZERO
S T A 43A,X S T O R E V A L U E
D E Y BACK UP TO PREVIOUS F IELD
D E Y
D E Y
D E X BACK UP TO PREVIOUS VALUE
B P L . 1 . . . U N T I L A L L 5 F I E L D S C O N V E R T E D

• P A C K M O N T H A N D D A Y O F M O N T H ,

T A Y M O N T H ( 1 . . . 1 2 )
L S R 0 0 0 0 0 A B C ~ D .
R O R D O O O O O A B ~ C
R O R C D O O O O O A — B
R O R B C D O O O O O ~ A
O R A 4 3 B M E R G E D A Y O F M O N T H
S TA D AT E S AV E PA C K E D D AY A N D M O N T H

L D A $ 3 C
R O .
S I A D AT E + 1

Y E A H
M E R G E T O P M O N T H B I T
' i i i i i T m

L D A $ 3 D
S T A T I M E + 1
L D A 4 3 E
S T A T I I E
P L A
L D X S L O T . B
STA MODE.X
R T S

G E T H O U R

GET MINUTE

RESTQRE TlhEMASTER MODE
GET 4CN FOR INDEX

i c
m

©

0 .

■S
■ t o

CO
L U
CC
3
h -
<
L U

5 S J

g i e i

|2 g2 D g

r e s
B 2 0
( r t ^ U 3
C ^ < 0
a o ^
a g S

£ L U J <

o j ' E .

• i § f 8
k . > s ® n i

i s<S- s 9 r
™ S i n 0
■7 n .n ?o ® S 3
■B ™ 'S 'S
S S Ss g'i"
w T ) " O

o I u
5̂  S
O Q u .

i - 2 =

- • = f l j

<T> E
C I .

1 5

. O 2 .0
I ® I T

" C C ® ( 0« § c 2' o 0 T O

O S UJ .15

1

<
X Q .

e g

" o
X X
t r <
III LU
x c n
h- LU
x x
o
( / )
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S-C Sof tware 'Corpora t ion
2 3 3 1 G u s T h o m a s s o n . S u i t e 1 2 5 . P. O . B o x 2 8 0 3 0 0 , D a l l a s . Te x a s 7 5 2 2 8 ( 2 1 4 ) 3 2 4 - 2 0 5 0

O u r s o f t w a r e I s n o t o n l y u n l o c k e d a n d f u l l y c o p y a b l e . . . w e o f t e n p r o v i d e t h e c o m p l e t e s o u r c e
code on disk, allowing you to understand how it works and make your own personal extensions.

S-C Cross Reference Utility: A support program which works with the S-C Macro Assembler to
generate an alphabetized l isting of al l labels in an assembly language source program,
showing with each label the l ine number where i t is defined and al l the l ine numbers
containing references to that label. Works with mult i-file source programs. The ProDOS
vers ion automat ica l ly fo l lows the . IN or . INB (" inc lude fi le" ) d i rect ives and ass igns a
code-letter to each included file in the cross reference l isting. We include the complete
source code for this amazingly fast program, in both DOS and ProDOS versions, for only $50.

S-C DisAssembler: An intelligent two-pass disassembler which works in conjunction with the
ProDOS version of the S-C Macro Assembler. Converts files of 6502 or 65C02 machine language
programs into meaningful source code files complete with labels. Driven by a script you
w r i t e i n a c o n v e n i e n t " d i s a s s e m b l y " l a n g u a g e , a l l o w i n g y o u t o d e fi n e l a b e l n a m e s o f y o u r
cho ice , p rocess a l l o r par t o f inpu t fi les , and many o ther op t ions . A bu i l t - i n op t ion
produces comment lines before each label showing all reference points to that label. Comes
with complete commented source code and easy-to-understand documentation, for only $50.

Laumer Research Ful l Screen Editor: Integrates with the bui l t - in l ine-or iented editor in
the S-C Macro Assembler to provide a powerful full-screen editor for your assembly language
source fi les. Dr ivers for Videx, STB80, and Apple / /e (and / /c) 80-column boards are
included, as well as a 40-column version. Comes with complete source code, with both DOS
and ProDOS vers ions , fo r on ly $49 .

ProVIEW, by Doug McComsey: A professional tool for "zapping" ProDOS disks and memory. On
an Apple //c, //e, or //gs in 80-column mode Pro VIEW gives you a 256-byte window into RAM,
ROM, ProDOS files, and disk blocks. You can'examine, modify, and update any portion of RAM,
a file, or a disk block. Operates from a series of menu screens much like Appleworks, with
complete HELP available at every step. Only $20!

S-C Word Processor: The one we use for manuals, letters, our monthly newsletter, and
whatever. 40-columns only (II and 11+ require lower-case display mod and shift-key mod).
Works with standard DOS text files, but at super fast speeds (ICQ sectors in 7 seconds). No
competition for Word Perfect, but you get complete source code! $50, DOS only. We also
will include at no extra charge two additional disks. One contains the source and object
c o d e f o r a n 8 0 - c o l u m n / / e , / / c , / / g s . We u s e t h i s o n e , b u t i t h a s a f e w c o s m e t i c
un-features. Sorry, still only in DOS 3.3. The other disk contains the source and object
code for a MO-column version which runs under ProDOS, on any ProDOS machine. We use both of
these, but they are not as polished as the original. All for only $50!

S-C Double Precision Supplement for Applesoft: Two complete packages for the price of one!
Only $50 gets you the complete commented source code for both DPFP and DP18, with
documentation. DPFP gives you 21-digit floating point precision for INPUT, PRINT, and +-»/
operations. DP 18 is more complete, offering all of the math operaUons and functions,
formatted I/O conversions, and l8-digit decimal floating point. DP18 is ideal for writ ing
programs which deal with money. Both packages use the "i" command in Applesoft to add the
new capabilities, without losing any of the old. DP 18 includes both DOS and ProDOS
versions, DPFP is DOS only. Detailed internal documentation for DP18 was published in 12
consecutive issues of "Apple Assembly Line", and is available for an additional $18.

A p p l e A s s e m b l y L i n e ( I S S N 0 8 8 9 - 4 3 0 2 ) i s p u b l i s h e d m o n t h l y b y S - C S O F T W A R E
C O R P O R A T I O N , P . O . B o x 2 8 0 3 0 0 , D a l l a s , T e x a s 7 5 2 2 8 . P h o n e ( 2 1 4 ) 3 2 4 - 2 0 5 0 .
S u b s c r i p t i o n r a t e i s $ 1 8 p e r y e a r i n t h e U S A , s e n t B u l k M a i l ; a d d $ 3 f o r F i r s t
C l a s s p o s t a g e i n U S A , C a n a d a , a n d M e x i c o ; a d d $ 1 4 p o s t a g e f o r o t h e r c o u n t r i e s .
B a c k i s s u e s a r e $ 1 . 8 0 e a c h ( o t h e r c o u n t r i e s i n q u i r e f o r p o s t a g e ) . A
s u b s c r i p t i o n t o t h e n e w s l e t t e r a n d t h e M o n t h l y D i s k c o n t a i n i n g a l l s o u r c e c o d e
i s $ 6 4 p e r y e a r i n t h e U S , C a n a d a a n d M e x i c o , a n d $ 8 7 t o o t h e r c o u n t r i e s .

A l l m a t e r i a l h e r e i n i s c o p y r i g h t e d b y S - C S O F T W A R E C O R P O R A T I O N , a l l r i g h t s
r e s e r v e d . ( A p p l e i s a r e g i s t e r e d t r a d e m a r k o f A p p l e C o m p u t e r , I n c . )
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A p p l e $ 2 . 4 0

A s s e i t i M y
L i m e

V o l u m e 8 — I s s u e 4 J a n u a r y , 1 9 8 8

P e e k i n g I n s i d e A p p l e W o r k s 1 . 3 . . 2
I n t e r p r e t i v e S t r i n g D i s p l a y S u b r o u t i n e 2
O v e r h a u l i n g t h e S - C P r o g r a m S e l e c t o r 2 1
S p e c i a l V e r s i o n o f S - C M a c r o f o r H u g e S y m b o l Ta b l e s . . • . 3 1
" I l g s T o o l b o x R e f e r e n c e " N o w A v a i l a b l e 3 2

N e w S u b s c r i p t i o n R a t e s

F o r t h e fi r s t t i m e s i n c e J a n u a r y o f 1 9 8 4 , w e a r e g o i n g t o h a v e t o
i n c r e a s e o u r s u b s c r i p t i o n r a t e s . T h e P o s t O f fi c e i s r a i s i n g t h e
p o s t a g e a g a i n , f o r t h e t h i r d t i m e s i n c e t h e n , a n d w e h a v e t o
r e s p o n d . O f c o u r s e p o s t a g e i s n o t t h e o n l y e x p e n s e t h a t h a s
i n c r e a s e d , j u s t t h e m o s t r e c e n t , a n d m o s t n o t i c e a b l e . H e r e a r e
t h e o l d a n d n e w r a t e s f o r a y e a r ' s s u b s c r i p t i o n :

N e w s l e t t e r O n l y , 1 2 i s s u e s : C u r r e n t N e w
B u l k M a i l ( U S A o n l y ) $ 1 8
F i r s t C l a s s M a i l ( U S A , C a n a d a , M e x i c o ) . $ 2 1 $ 2 4
A l l O t h e r C o u n t r i e s $ 3 2 $ 3 6

N e w s l e t t e r p l u s t h e M o n t h l y D i s k , 1 2 i s s u e s :
U S A , C a n a d a , M e x i c o $ 6 4 $ 6 4
A l l O t h e r C o u n t r i e s $ 8 7 $ 9 0

Yo u w i l l n o t i c e t h a t t h e B u l k M a i l o p t i o n i s b e i n g p h a s e d o u t , a s
I a m p l a n n i n g t o m a i l b y F i r s t C l a s s t o a l l U S A s u b s c r i b e r s . T h e
r e l i a b i l i t y o f B u l k M a i l h a s b e e n e n t i r e l y t o o e r r a t i c , a n d
i n c r e a s i n g l y s o .

Y o u w i l l a l s o n o t i c e t h a t t h e p r i c e o f a s u b s c r i p t i o n i n c l u d i n g
d i s k , d e l i v e r e d i n t h e U S A , C a n a d a , o r M e x i c o , h a s n o t i n c r e a s e d
a t a l l . M a y b e n o w i s t h e t i m e t o u p g r a d e , a n d s a v e y o u r s e l f a
l o t o f t y p i n g ?

T h e n e w p r i c e s g o i n t o e f f e c t f o r n e w s u b s c r i p t i o n s a s o f M a r c h
1 5 , 1 9 8 8 . R e n e w a l s a t t h e o l d p r i c e s ( b u t n o m o r e b u l k m a i l )
w i l l c o n t i n u e t o b e a c c e p t e d t h r o u g h t h e 4 t h o f A p r i l .



s t r i n g u i s p l a y S u b r o u t i n e . . . B o b S a n d e r - C e d e r i o f

A t l e a s t t w i c e i n t h e l a s t e i g h t y e a r s I h a v e p u b l i s h e d f a n c y
m e s s a g e d i s p l a y s u b r o u t i n e s . I n t h e o r i g i n a l V o l u m e 1 , N u m b e r
1 , w a y b a c k i n O c t o b e r , 1 9 8 0 , I g a v e a r e a l l y n i c e 4 0 - c o l u m n
v e r s i o n . T h a t o n e w a s a c t u a l l y u s e d i n a s l i g h t l y d i f f e r e n t
f o r m i n s i d e a s y s t e m t h a t w e d e v e l o p e d f o r t h e A m e r i c a n H e a r t
A s s o c i a t i o n f o r t e a c h i n g C a r d i o - P u l m o n a r y R e s u s c i t a t i o n ( C P R ) .

I n t h e A p r i l 1 9 8 7 i s s u e I p u b l i s h e d a n 8 0 - c o l u m n v e r s i o n f o r
t h e / / e a n d / / c , w h i c h h a d s i m i l a r b u t m o r e p o w e r f u l
c a p a b i l i t i e s .

L a s t m o n t h I s t a r t e d r e v e a l i n g s o m e o f t h e c o d e f r o m i n s i d e
A p p l e W o r k s ( v e r s i o n 1 . 3 ) . I c o v e r e d p a r a m e t e r p a s s i n g a n d s o m e
s t r i n g h a n d l i n g s u b r o u t i n e s , p l u s b l o c k m o v e . I a l s o d e s c r i b e d
a n d p r i n t e d t h e s u b r o u t i n e w h i c h p o l l s t h e k e y b o a r d , s o t h a t
y o u c a n t y p e b e f o r e b e i n g a s k e d . P O L L . K E Y B O A R D i s c a l l e d f r o m
a l l o v e r e v e r y w h e r e , j u s t t o b e s u r e n o c h a r a c t e r s a r e l o s t . I
m e n t i o n t h a t , b e c a u s e t h e r e i s a c a l l t o i t f r o m t h e c o d e I a m
u n v e i l i n g t h i s m o n t h . I n t h e l i s t i n g w h i c h f o l l o w s , I h a v e p u t
a d u mmy POL L .KEYBOAR D su b ro u t i n e w h i ch s i mp l y d o e s a n RTS . I n
t h e r e a l A p p l e W o r k s c o d e , D I S P L A Y . S T R I N G c a l l s t h e r e a l
P O L L . K E Y B O A R D .

A s I m e n t i o n e d l a s t m o n t h , I a m N O T s h o w i n g i n t h e s e p a g e s t h e
e x a c t c o d e y o u w o u l d fi n d i n s i d e A p p l e W o r k s . S i n c e m y p u r p o s e
i s n o t t o d o c u m e n t A p p l e W o r k s , b u t r a t h e r t o c u l l o u t g e n e r a l l y
u s e f u l c o d e w h i c h w e c a n a d a p t a n d u s e , I h a v e r e a r r a n g e d a n d
m o d i fi e d a l i t t l e . M y v e r s i o n s a r e , i n g e n e r a l , s h o r t e r a n d
f a s t e r . M a y b e w h o e v e r i s c u r r e n t l y m a i n t a i n i n g A p p l e W o r k s a t
C l a r i s w i l l n o t i c e a n d u s e t h e s e i m p r o v e m e n t s .

I n c a s e y o u A R E i n t e r e s t e d i n d o c u m e n t i n g A p p l e W o r k s , o r j u s t
w a n t t o s e e w h a t I c h a n g e d , I h a v e i n c l u d e d c o m m e n t l i n e s w i t h
e a c h s e g m e n t o f c o d e w h i c h s h o w w h a t t h e c o r r e s p o n d i n g a d d r e s s
w a s i n s i d e A p p l e W o r k s 1 . 3 . A s w a s t r u e l a s t m o n t h , a l l t h e
c o d e s h o w n h e r e i s f o u n d i n t h e m a i n s e g m e n t c a l l e d
APLWORKS.SYSTEM, wh ich beg ins a t $1000 once i t i s up and
r u n n i n g .

I w i l l b e g i n w i t h a g e n e r a l d e s c r i p t i o n o f f e a t u r e s .
D I S P L A Y . S T R I N G b e g a n a t $ 1 4 D 1 , a n d t h e r e a r e n u m e r o u s c a l l s t o
i t i n t h e c o d e . T h e r e i s a l s o a J M P v e c t o r t o i t i n t h e J M P
t a b l e w h i c h b e g i n s a t $ 1 0 0 0 ; i f y o u fi n d a n y J S R $ 1 0 1 5
i n s t r u c t i o n s i n a n y o f t h e o t h e r s e g m e n t s , t h e y a r e c a l l i n g
t h i s D I S P L A Y . S T R I N G s u b r o u t i n e . U n l i k e a l l o f t h e s u b r o u t i n e s
I d i s c u s s e d l a s t m o n t h , t h i s s u b r o u t i n e d o e s n o t e x p e c t t o fi n d
p a r a m e t e r s f o l l o w i n g t h e J S R w h i c h c a l l e d i t . I n s t e a d , i t
e x p e c t s t h e l e n g t h o f t h e s t r i n g t o b e i n t h e A - r e g i s t e r , a n d
t h e a d d r e s s o f t h e s t r i n g t o b e i n l o c a t i o n s $ 8 0 , 8 1 . ( T h e r e i s
a n o t h e r s u b r o u t i n e w h i c h u s e s t h e p a r a m e t e r - p a s s i n g p r o t o c o l t o
d i s p l a y a s t r i n g w h i c h s t a r t s w i t h a l e n g t h b y t e ; i t s i m p l y
s e t s u p $ 8 0 , $ 8 1 , a n d t h e A - r e g i s t e r a n d c a l l s D I S P L AY. S T R I N G .
Y o u c a n fi n d i t a t $ 2 0 9 3 , w i t h a J M P v e c t o r a t $ 1 0 8 7 . )

c t c

t s o u r c e c o d e $ 3 0
t s o u r c e c o d e $ 3 0

a d d i t i o n a l

w i t h s o u r c e
w i t h s o u r c e

t s o u r c e c o d e $ 2 0

S - C M a c r o A s s e m b l e r V e r s i o n 2 , 0 D O S $ 1 0 0 , P r - o D O S $ 1 0 0 , b o t h f o r
VeVsi-dn 2.0 DOS Upgrade Kit for 1.0/1.1/1 ."2Owners "
F r o D O S U p g r a d e K i t f o r V e r s i o n 2 . 0 D O S o w n e r s
S o u r c e C o d e o f S - C M a c r o 2 . 0 ( D O S o r P r o D O S ) e a c h , a d d i t i o n a l
S - C D i s A s s e m b l e r ( P r o D O S o n l y ) w i t h o u t s o u r c e c o d e $ 3 0 , w i t h s o u r c e
R A K - W a r e D I S A S M ( D O S o n l y ) w i t h o u t s o u r c e c o d e $ 3 0 , w i t h s o u r c e
ProVIEW (ProDOS only)
F u l l S c r e e n E d i t o r f o r S - C M a c r o ( w i t h c o m p l e t e s o u r c e c o d e )
S - C C r o s s R e f e r e n c e U t i l i t y , . w i t h o u t s o u r c e c o d e $ 2 0 , w i t h s o u r c e
S-C Word Processor (w i th comple te source code)
DP18 and DPFP, inc lud ing comple te source and ob jec t code
ES-CAPE (Ex tended S-C App leso f t P rogram Ed i to r ) , i nc lud ing Vers ion 2 .0 Wi th Source Code .
ES-CAPE Version 2.0 and Source Code Upxlate ( for Registered Owners)
B a g o f T r i c k s 2 ( Q u a l i t y S o f t w a r e ) ( $ ^ ^ 9 . 9 5 )
S-C Documentor (complete commented source code of Applesoft ROMs)
C r o s s A s s e m b l e r s f o r o w n e r s o f S - C M a c r o A s s e m b l e r $ 3 2 . 5 0 t o $ 5 0

( A v a i l a b l e : 6 8 0 0 / 1 / 2 , 6 3 0 1 , 6 8 0 5 , 6 8 0 9 , 6 8 0 0 0 , Z - 8 0 , Z - 8 , 8 0 ^ 8 , 8 0 5 1 , 8 0 8 5 ,
1 8 0 2 / 4 / 5 , P D P - 11 , G I 1 6 5 0 / 7 0 , M i t s u b i s h i 5 0 7 4 0 , o t h e r s )

B e a g l e B r o s . A p p l e s o f t C o m p i l e r ( P r o D O S o n l y ) ( $ 7 4 . 9 5 )
C o p y I I P l u s ( C e n t r a l P o i n t S o f t w a r e ) ( $ 3 9 . 9 5 )
A A L Q u a r t e r l y D i s k s e a c h $ 1 5 , o r a n y f o u r f o r

( A l l s o u r c e c o d e i s f o r m a t t e d f o r S - C M a c r o A s s e m b l e r . O t h e r a s s e m b l e r s
r e q u i r e s o m e e f f o r t t o c o n v e r t fi l e t y p e a n d e d i t d i r e c t i v e s . )

$ 3 2 . 5 0 t o $ 5

V i n y l d i s k p a g e s , 6 ' ' x 8 . 5 " , h o l d t w o d i s k s e a c h
D i s k e t t e M a i l i n g P r o t e c t o r s ( h o l d 1 o r 2 d i s k s ) .

( C a r d b o a r d f o l d e r s d e s i g n e d t o fi t 6 " X 9 ' ' E n v e
E n v e l o p e s f o r D i s k e t t e M a i l e r s . . . . . . . . .

S i d e r 2 0 M e g H a r d D i s k , i n c l u d e s c o n t r o l l e r & s o f t w a r e .
S i d e r 4 0 M e g H a r d D i s k , i n c l u d e s c o n t r o l l e r & s o f t w a r e .

M i n u t e m a n 2 5 0 U n i n t e r r u p t i b l e P o w e r S u p p l y .
M i n u t e m a n 3 0 0 U n i n t e r r u p t i b l e P o w e r S u p p l y .

65802 Microprocessor, 4 MHz (Western D
quikLoader EPROM System (SCRG) . . .
PROmGRAMER (SCRG)

" E x p l o r i n g t h e A p p l e I l g s " . . . .
" A p p l e I l g s T e c h n i c a l R e f e r e n c e " .
"65816/65802 Assembly Language Program
"Programming the 65816"
" A p p l e / / e R e f e r e n c e M a n u a l " .
" A p p l e / / c R e f e r e n c e M a n u a l " .
" P r o D O S - 8 T e c h n i c a l R e f e r e n c e M a n u a l " .
" P r o D 0 S - l 6 T e c h n i c a l R e f e r e n c e M a n u a l "

" A p p l e I l g s F i r m w a r e R e f e r e n c e " .
" A p p l e I l g s H a r d w a r e R e f e r e n c e " .
" P r o D O S I n s i d e a n d O u t "

" D O S t a l k S c r a p b o o k "
" B e n e a t h A p p l e P r o D O S "
" B e n e a t h A p p l e D O S " .
" I n s i d e t h e A p p l e / / c "
" I n s i d e t h e A p p l e / / e "

" U n d e r s t a n d i n g t h e A p p l e / / e " .
" U n d e r s t a n d i n g t h e A p p l e I I " .
" A p p l e I l 4 - / I I e Tr o u b l e s h o o t i n g & R e p a i
"Assemb ly Language fo r App leso f t P rog r
"Now That You Know Apple Assembly Lang
" E n h a n c i n g Yo u r A p p l e I I , v o l . 1 " .
" E n h a n c i n g Y o u r A p p l e I I , v o l . 2 " .
" A s s e m b l y C o o k b o o k f o r t h e A p p l e I I / I I
" M i c r o c o m p u t e r G r a p h i c s "
" A s s e m b l y L i n e s — t h e B o o k " .

1 0 f o r $ 6
4 0 c e n t s e a c h

o r $ 2 T p e r 1 0 0
6 c e n t s e a c h

. ( $ 6 9 5 ) $ 5 5 0

. ( $ 9 9 5 ) $ 8 6 0

. ( $ 3 5 9 ) $ 3 2 0

. ( $ 5 4 9 ) $ 4 9 0

. . . . $ 2 5
. ( $ 1 7 9 ) $ 1 7 0
( $ 1 4 9 . 5 0 ) $ 1 4 0

. . . . M i c h

. D a v i d E y e s &
. A p p
. A p p
. A p p
. A p p
. A p p
. A p p

D e n n i s D o m s A T

. G a r y B . L i t t l e

. M i c h a e l F i s c h e r

. M i c h a e l F i s c h e r

y e s A R o n L i c h t y
. A p p l e C o m p u t e r

T o m W e i s h a a r A
D o n W o r t h A P i

D o n W o r t h A P i

s e m b l y L i n e J a n u a r y , 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E

• T h e s e i t e m s a d d $ 2 f o r f i r s t i t e m , $ . 7 5 f o r e a c h a d d i t i o n s
I n q u i r e f o r s h i p p i n g c o s t . ^

Customers outs ide USA inqu i re fo r pos tage needed. '23 ;
Te x a s r e s i d e n t s p l e a s e a d d 8 J s a l e s t a x t o a l l o r d e r s .
<< Master Card, VISA, Discover and American Express >>

Apple Assembly Line January, 1988 Copyright

. A p p l e C o m p u t e r

. A p p l e C o m p u t e r

. A p p l e C o m p u t e r
. A p p l e C o m p u t e r
. A p p l e C o m p u t e r
s A T o m W e i s h a a r

a r A B e r t K e r s e y
A P i e t e r L e c h n e r

A P i e t e r L e c h n e r

. G a r y B . L i t t l e

. G a r y B . L i t t l e
. J i m S a t h e r

J i m S a t h e r

B r e n n e r
. F i n l e y A M y e r s

. J u l e s G i l d e r
. D o n L a n c a s t e r

. D o n L a n c a s t e r

D o n L a n c a s t e r

. R o y E . M y e r s
R o g e r W a g n e r

1 i t e m f o r U S s h i p p j

S o f t w a r e C o r p o r a t i o n
3 1 G u s T h o m a s s o n < 1 2 5

D A L L A S . T X 7 5 2 2 8
P h o n e 2 1 4 - 3 2 4 - 2 0 5 0



DISPLAY.STRING does not use any Appl^ firmware at all. The
display techniques used here work faster than the firmware,

because they are dedicated to 80-columns and do not have to
re ta in any compat ib i l i t y w i th o lde r mach ines . I f you remember
tha t t he o r i g i na l App le / / e fi rmware sc ro l l ed the 80 -co lumn
s c r e e n w i t h a s l o w z i g z a g m o t i o n , y o u c a n s e e w h y R u p e r t

L i s s n e r d e c i d e d t o c o d e h i s o w n .

The characters wi th in the s t r ing to be d isp layed consis t o f
c o n t r o l c o d e s a n d d i s p l a y a b l e c h a r a c t e r s . D i s p l a y a b l e
c h a r a c t e r s i n c l u d e t h e f u l l u p p e r - a n d l o w e r - c a s e a l p h a b e t ,
numbers, and punctuat ion s igns; a l l of these can be displayed
i n b o t h n o r m a l a n d i n v e r s e m o d e . A l l 3 2 " m o u s e - t e x t "
c h a r a c t e r s c a n a l s o b e d i s p l a y e d , a l t h o u g h t h e o n l y o n e I h a v e
not iced in quickly scanning through the AppleWorks messages is
t h e o p e n - a p p l e .

Inverse and normal mode is control led by a flag byte, which I
have called INVERSE.FLAG in my code. It is located at $14D0 in
AppleWorks. If that byte contains $00, characters will display
i n i n v e r s e ; i f $ 8 0 , n o r m a l . A p a i r o f c o n t r o l c o d e s l e t s y o u
s w i t c h I N V E R S E . F L A G b a c k a n d f o r t h f r o m w i t h i n a s t r i n g , o r y o u
can di rect ly set i t between cal ls to DISPLAY.STRING.

The fo l lowing table shows the hex values for the var ious
c h a r a c t e r g r o u p s a s i n t e r p r e t e d b y D I S P L AY. S T R I N G :

0 0 - l F C o n t r o l C o d e s
2 0 - 7 F 9 6 A S C I I C h a r a c t e r s '
8 0 - 9 F 3 2 M o u s e T e x t C h a r a c t e r s

The codes 20-7F display in e i ther normal or inverse, depending
on INVERSE.FLAG, as described above.. Codes CO-DF duplicate
80-9F, displaying the mouse text characters; codes AO-BF and
EO-FF both display the 32 lower-case characters in inverse
m o d e .

There are a couple of un-features in DISPLAY.STRING. There is
a J M P $ 1 8 1 5 i n s t r u c t i o n l o c a t e d a t $ 1 8 1 5 i n s i d e A p p l e W o r k s 1 . 3 .
This, of course, hangs up the Apple. The only way out is by
hitting RESET. DISPLAY.STRING goes to this HANG.UP code under
s o m e c i r c u m s t a n c e s . S i n c e i t i s a d e a d l y t r a p , I a s s u m e t h e
author of AppleWorks used to have some debugging code there.
I t g e t s c a l l e d f r o m a l l o v e r , w h e n e r r o r s o c c u r t h a t a r e
programming bugs. There is even a JMP vector to it in the JMP
t a b l e , a t $ 1 0 1 8 1 I h a v e l e f t t h e j u m p s a n d b r a n c h e s t o H A N G . U P
in my version, but you might want to modify them to do
s o m e t h i n g r e a s o n a b l e i f y o u a r e g o i n g t o u s e D I S P L AY. S T R I N G
y o u r s e l f .

T h e o t h e r u n - f e a t u r e i s w h a t h a p p e n s i f y o u t r y t o p r i n t p a s t
the r i gh t edge o f t he tex t w indow. You m igh t th ink i t wou ld
au tomat i ca l l y wrap to the nex t l i ne , l i ke the s tanaard App le
fi r m w a r e d o e s ; n o , i t j u s t p i l e s u p t h e c h a r a c t e r s a t t h e e n d
o f t h e l i n e l i k e o l d m a n u a l t y p e w r i t e r s u s e d t o d o . P o s s i b l y
you might consider a third un-feature to be the limitation of
255 characters in a s t r ing, but th is is easy enough to work
around. My demonstrat ion program, inc luded at the end of the
f o l l o w i n g l i s t i n g , s h o w s o n e w a y .

r .

c :

C €

RamKeeper"
For the "Imtant On" Apple IlGS.

« R 4 V r

Permanent Storage with an
" E l e c t r o n i c H a r d D i s k "

Now when nxxi aim on v'our IlGS yonr
finorite prognmi can apiwir on screen
in just a few seconds! Witli RaniKeeiser,
\onr IlGS memory card will leuin stor'ed
programs and stor'ed dam while u)trr
llos is armed off RamKee|ser allows >'oti
to dhide t'otir lies memots- into piui
"elecmtnic hard disk" luxl ixut liAM for
your programs workspace—in almost
any way yotr want and at larttime \ou
r\-ani (ts-RWl GvRAM Plus Afjple lIGS
memotc- au'd and most otlier liGS
rnemort' cu'ds ai'e compatible ccitli
RunKeeiser.

Supports Up to Two JIGS Memory
C a r d s a t t h e S a m e T i m e

If you bouglit N'our llGS witli Apple's
memorc' card lUxl later wished you had
tire GS-RANl, ritr problem RtmKeeiser will
strp]X)rt Isotl'i carcis plugged into Run-
Keeprer simultirneotLsiy!

H o w i t W o r k s

jtcst trrrpltrg your liGs memory card

" I t V m v r c U
. yiplk'd l-iipiiiwiiiip
/>»Tx//<tTs- ot XT iIk- \vei>\
Vxy'iv alum's uvU
nuuk- ami iKpuniwcl
(L< acli i ' i r isfd I

i h x ' i u

i i h i k ' l . K ' a i w d h ' "

S l t ' i v W o z i i i c i k l l . K ' o v a i o r

of Apple Computer

from \-oLif computer, plug \our lies
memory' aircj into RamKecT^er, plug
RiUTiKeeper into the IlGS memors'.sloL If
\ou hus e anoiJier IlGS memon- card, tin
addiiiontd card socket on RamKeeper
wil l accomnuxkite \x)ur second card
That's all tlieixj Ls to itl

Reliability from the Most
Exper ienced

A]:)plied Engineering has die most
exj'XL'rience in the industr\' with batten.'-
backed memor\' for ilie .'\}:)ple so \"Ou are
assiu'ed of die mast reliable memon-

back-up SNStem a\ailable ,\nd in die
vNoiid of bacieiy-backed memor\', reliabil-
it\' is e\"er\Tliing! That's why Apjilied
Engineehng uses die more deixndalile ,
Gel-Cell's in-ste-ad of.Ni-Cad batteries (if |
Ni-Cid's tiren'i discharged i'>eri(xlic;ill\-, '
die\' lose much of dieir capacit\').
RamKeejx^r has dose to 6 times (ab)ut
6 houn>) die "total piwer failure" back
up lime of odier siMenis. Wlien ["xawer
returns, RamKeq>^r auiomaiicalK' re
charges die batierx' to a dtll charge. W'ldi
jS(wer from your wall oudec. i^uiiKeeiXT
will btick-up your lies memon' caaLs
RWI indefinateK'.

RamKeeper Has and
D o e s I t A l l !
• .-\llows iastant access to your prognuiis

widiouc skw disk de!a\s
• Conligure KjKtIiucs or .Megabctes of

iastant RO.M storage for sour fastirite
p r t T g n m i s

• Rc\luces power strain to wur intemal
llGS" posver suppK'

• Contains back-up staais LED.'s
• Can supj'xari up to two liGs meinors'

ctirds simultaneoLLsh.'
• Sui-)i»rts b)th 256k in-sialled meniors-

chip boards like GS-RWl and die
lies Mernor>' Ex{yansion Card as well
as 1 MEG iastalled nienioiy chip
Ixxirds like Gs-RAM Pius

• 5-\-ear hassle-free wtirrants"
• 15 dn- mone\' back guaantee
• Ptoudfr- made in die U.SA
• RiunKeqxr comes complete wiili

baners', software and dcxtimenuaion

Only $179.00!
(cts l i -LM card s}x) in i in p/ .x) to ;
n o t i t i c l n d e d ) \

Order Your RamKeeper Today! :
See your dealer or aill(21a)24l-606(X !

9;00-11:00 GST.da\s a week, or send i
check or mune\' order to Afiplied
Engineering MasieiCaal \TS.-\ luid i
C O . D . w e l c o m e Te . x a s r e s i d e n i s a d d '
s;iles ULx. Add SlO.OO if outside U.S..-\.

/1PPLI6D ^riGlh^€RIPiG~
ne Apple enhancement experts.

I (214) 241-6060
i I 'O Ci r rn l lcnn. ' IN-SIX) . ,

f'ntis \uh;i\i w t-lxinux-
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T h e r e a r e 1 7 c o n t r o l c o d e s i n t e r p r e t e d b y D I S P L A Y . S T R I N G , a n d
r o o m f o r a d d i n g 1 5 m o r e . M o s l o f t f t e s e a r e s i n g l e b y t e c o d e s ,
b u t t w o a r e f o l l o w e d b y p a r a m e t e r b y t e s . H e r e i s a t a b l e o f
t h e c o d e s :

0 1 — C l e a r f r o m c u r s o r t o e n d o f l i n e .
0 2 — C l e a r e n t i r e l i n e c u r s o r i s o n .
0 3 — H o m e ( g o t o 0 , 0 a n d c l e a r w i n d o w ) .
0 4 — C l e a r f r o m c u r s o r t o e n d o f w i n d o w .

O S x x y y — M o v e c u r s o r t o c o l u m n x x , r o w y y o f w i n d o w
( H A N G . U P i f s t r i n g e n d s w i t h n o x x y y ) .

0 6 — M o v e c u r s o r l e f t ( H A N G . U P i f b e y o n d w i n d o w ) .
0 7 — M o v e c u r s o r r i g h t ( H A N G . U P i f b e y o n d w i n d o w ) .
0 8 — M o v e c u r s o r u p , s c r o l l i f a l r e a d y a t t o p .
0 9 — M o v e c u r s o r d o w n , s c r o l l i f a l r e a d a t b o t t o m .
O A — S e t i n v e r s e m o d e .
O B — S e t n o r m a l m o d e .
O C — S t o r e c u r r e n t c u r s o r p o s i t i o n a s b o t t o m - r i g h t

c o r n e r o f t h e w i n d o w .
O D — M o v e c u r s o r t o b e g i n n i n g o f c u r r e n t l i n e .
O E — S t o r e c u r r e n t c u r s o r p o s i t i o n a s t o p - l e f t

c o r n e r o f t h e w i n d o w .
O F — S e t u p a f u l l - s c r e e n w i n d o w.
1 0 — B e e p I ( t h e A p p l e W o r k s l o w - t o n e b e l l ) ,

l l x x — S l i d e t h e s c r e e n s i d e w a y s x x c o l u m n s .
I f x x > 0 s l i d e t o r i g h t ; i f x x < 0 , s l i d e l e f t .

y o u c a n s e e t h a t s e t t i n g w i n d o w s i s f a i r l y e a s y . U s e c o d e
OSxxyy to posi t ion the cursor where you want the bot tom-r ight
c o r n e r o f t h e n e w w i n d o w t o b e , a n d t h e n u s e c o d e O C t o s t o r e
i t ; t h e n u s e O S x x y y t o p o s i t i o n t h e c u r s o r w h e r e y o u w a n t t h e
t o p - l e f t c o r n e r o f t h e n e w w i n d o w t o b e , a n d t h e n u s e c o d e O E
t o m a k e t h e n e w w i n d o w . S i n c e a l l O S x x y y m o v e s a r e r e l a t i v e t o
t h e c u r r e n t w i n d o w , y o u n e e d t o s e t t h e n e w b o t t o m - r i g h t c o r n e r
fi r s t . ( y o u s h o u l d n o w h a v e a c l u e h o w A p p l e W o r k s n e s t s t h e
fi l e f o l d e r s o n t h e s c r e e n . )

Since AppleWorks does not use any of the Apple firmware, i t is
a l s o n o t t i e d t o t h e s t a n d a r d p a g e - z e r o l o c a t i o n s f o r w i n d o w
info and cursor posit ion. DISPLAY.STRING uses $10 through $13
t o s t o r e t h e w i n d o w d e fi n i t i o n . I t i s n o t t h e s a m e a s A p p l e ' s
w i n d o w d e fi n i t i o n b y t e s a t $ 2 0 - $ 2 3 . A p p l e ' s fi r m w a r e u s e s a
start ing column and a width, whereas AppleWorks uses a start ing
c o l u m n a n d a n e n d i n g c o l u m n . T h e b y t e s a r e i n a d i f f e r e n t
o r d e r , t o o . S e e l i n e s 1 0 3 0 - 11 3 0 f o r D I S P L AY. S T R I N G S p a g e
z e r o - u s a g e . T h e t w o b y t e s d e fi n e d i n l i n e s 1 1 2 0 - 1 1 3 0 , a t $ F 0
a n d $ F 1 , a r e t h e o n e s A p p l e W o r k s u s e s . H o w e v e r , y o u c o u l d
c h a n g e t h o s e t w o l i n e s t o s h a r e $ 1 8 a n d $ 1 9 w i t h t h e l a b e l s
d e fi n e d o n l i n e s 1 0 9 0 - 1 1 0 0 , i f y o u w i s h .

L i n e s l l S O - 1 3 2 0 d e fi n e t w o m a c r o s , o n e f o r s t o r i n g a b y t e o n
t h e s c r e e n a n d o n e f o r p i c k i n g a b y t e o f f t h e s c r e e n . T h e r e i s
a n o t h e r m a c r o d e fi n i t i o n i n l i n e s 4 8 2 0 - 4 8 4 0 , f o r t h e f u n c t i o n
v e c t o r t a b l e . I d e c i d e d t o p u t t h e s e i n a s m a c r o s t o s h o r t e n
t h e p r o g r a m l i s t i n g s o i t w o u l d fi t i n t h i s i s s u e o f A A L . I t
a l s o m a k e s t h e c o d e i n t h e l e f t - r i g h t s c r o l l s u b r o u t i n e e a s i e r
to fo l l ow. My code ins ide these macros i s d i f f e ren t f rom the

ige 6 App le Assemb ly L i ne Janua ry, 1988 Copy r i gh t (C ) S -C SOFTWARE

c ? d d e i n A p p l e W o r k s : i t i s s R o r t e r ; * a n d o n t h e a v e r a g e o n e
c y c l e S L O W E R . I m o r e t h a n m a d e u p f o r t h e s p e e d l o s s i n o t h e r
p l a c e s , t h o u g h .

Y o u w i l l fi n d t h e m a i n b o d y o f D I S P L A Y . S T R I N G i n l i n e s
1 3 9 0 - 1 9 2 0 . L i n e s 1 4 7 0 - 1 4 8 0 a r e c u r i o u s . T h e y c a u s e t h e e n t i r e
c a l l t o D I S P L A Y . S T R I N G t o b e i g n o r e d i f t h e c o n t e n t s o f $ A 4 i s
n o n - z e r o . I d o n ' t k n o w w h y o r w h e n A p p l e W o r k s w o u l d u s e t h i s .
P r o b a b l y y o u w i l l w a n t t o d e l e t e t h e s e t w o l i n e s i f y o u u s e a
r e v i s i o n o f D I S P L AY. S T R I N G i n y o u r o w n p r o g r a m s . I n t h a t c a s e ,
y o u w o u l d w a n t t o s u b s t i t u t e a L D A # 0 i n s t r u c t i o n , s o t h a t l i n e
1 4 9 0 w o u l d s t o r e a z e r o a s t h e b e g i n n i n g p o s i t i o n i n t h e s t r i n g
t o b e d i s p l a y e d . L i n e I S O O c a l l s t h e P O L L . K E Y B O A R D s u b r o u t i n e ,
w h i c h a s I m e n t i o n e d a b o v e i s j u s t a d u m m y r o u t i n e i n t h i s
l i s t i n g . Y o u w i l l p r o b a b l y w a n t t o d e l e t e t h i s l i n e t o o .

B y t h e t i m e w e g e t t o l i n e 1 S 2 0 , e v e r y t h i n g i s s e t u p . A
p o i n t e r t o t h e fi r s t c h a r a c t e r o f t h e s t r i n g i s i n $ 8 0 , 8 1 ;
P O S I T I O N . I N . S T R I N G h o l d s t h e i n d e x r e l a t i v e t o t h a t p o i n t e r f o r
t h e n e x t c h a r a c t e r t o b e p r o c e s s e d ; I N V E R S E . F L A G i s e i t h e r 0 0
o r 8 0 ; a n d B Y T E S . I N . S T R I N G i s s e t t o t h e s t r i n g l e n g t h . W e
c o m e b a c k t o l i n e 1 S 2 0 f o r e a c h c h a r a c t e r i n t h e s t r i n g , e x c e p t
f o r t h e p a r a m e t e r b y t e s o n c o n t r o l c o d e s 0 5 a n d 11 .

L i n e s 1 S 2 0 - 1 S 4 0 t e s t t o s e e i f w e h a v e fi n i s h e d t h e s t r i n g , a n d
g o t o a n R T S i f s o . L i n e s l S S O - 1 6 7 0 p i c k u p t h e n e x t
c h a r a c t e r , a n d d e c i d e h o w t o p r o c e s s i t a c c o r d i n g t o t h e r a n g e :
v a l u e s 8 0 - F F a r e t r e a t e d a s m o u s e t e x t , e v e n t h o u g h w e o n l y
e x p e c t 8 0 - 9 F f o r t h e s e ; v a l u e s 0 0 - l F a r e c o n t r o l ( f u n c t i o n )
c o d e s ; a n d v a l u e s 2 0 - 7 F a r e r e g u l a r A S C I I c h a r a c t e r s .

M o u s e t e x t c h a r a c t e r s a r e r e a l l y p u t o n t h e s c r e e n b y u s i n g
v a l u e s f r o m $ 4 0 t o $ S F , s o l i n e s 1 6 8 0 - 1 7 0 0 d o t h e h o n o r s .

R e g u l a r A S C I I c h a r a c t e r s a r e E O R e d w i t h t h e I N V E R S E . F L A G i n
l i n e 1 6 0 0 . I f t h e r e s u l t i s n e g a t i v e , w e h a v e a " n o r m a l "
c h a r a c t e r ; i f p o s i t i v e , " i n v e r s e " . N o r m a l c h a r a c t e r s a r e r e a d y
n o w t o d i s p l a y , b u t i n v e r s e t a k e s o m e c a r e . T h e r a n g e 4 0 - S F
s h o u l d p r i n t a s l e t t e r s r a t h e r t h a n m o u s e t e x t , s o t h e y a r e
m a p p e d d o w n t o 0 0 - l F i n l i n e s 1 6 2 0 - 1 6 7 0 .

C o n t r o l c o d e s a r e h a n d l e d i n l i n e s 1 8 3 0 - 1 9 2 0 . T h i s i s n o t t h e
s a m e w a y A p p l e W o r k s d i d i t . A p p l e W o r k s u s e d t h e t r i c k o f
p u s h i n g t h e t a b l e a d d r e s s o n t h e s t a c k a n d d o i n g a n R T S t o
e f f e c t i v e l y J M P t o t h e f u n c t i o n c o d e ; t h e n e a c h f u n c t i o n c o d e
p r o c e s s o r fi n i s h e d b y d o i n g a J M P $ 1 4 E 1 ( m y l i n e 1 S 2 0 , l a b e l
. 1 ) . M y c o d e e f f e c t i v e l y d o e s a J S R t o t h e f u n c t i o n c o d e , s o
e a c h p r o c e s s o r c a n fi n i s h b y d o i n g a n R T S . T h i s s a v e s s p a c e ,
b u t i s a t i n y b i t s l o w e r . H o w e v e r , I m a d e u p f o r t h e s p e e d
l o s s b y e l i m i n a t i n g o n e u n n e c e s s a r y r a n g e c h e c k . A p p l e W o r k s
t e s t e d t h e f u n c t i o n c o d e r a n g e t o b e s u r e i t w a s n o l a r g e r t h a n
$ 11 ; i f i t w a s l a r g e r , A p p l e W o r k s j u m p e d t o H A N G . U P. M y c o d e
g i v e s t h e s a m e r e s u l t s , b y m e r e l y e x t e n d i n g t h e f u n c t i o n c o d e
t a b l e i n l i n e s 4 8 7 0 - S 1 9 0 t o i n c l u d e a l l 3 2 v e c t o r s . T h e e x t r a
2 8 b y t e s o f t a b l e a r e m o r e t h a n s a v e d e l s e w h e r e . B y m a k i n g t h e
f u n c t i o n c o d e p r o c e s s o r s i n t o s u b r o u t i n e s w h i c h e n d w i t h a n R T S
I h a v e m a d e t h e m a c c e s s i b l e t o J S R c a l l s f r o m a n y w h e r e . T h i s
c o u l d s a v e e v e n m o r e s p a c e .
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Yo u c a n s e e t h a t t o a d d m o r e f u n c t i o n s y o u m e r e l y h a v e t o w r i t e
the process ing subrout ines and enter the vectors in the
funct ion code table us ing the >VEC macro. I can th ink of
s e v e r a l n e a t a d d i t i o n s . F o r e x a m p l e , I m i g h t u s e c o d e 0 0 t o
i n i t i a l i z e f u l l s c r e e n , h o m e , n o r m a l m o d e a l l i n o n e c o d e . I t
might also be useful to add a code to draw a file folder in the
current window. A s ingle code could shr ink the window one
no tch , c lea r i t , and d raw a fo lde r. Ano ther code cou ld pop
back out to the next la rger w indow. Let your imaginat ion and
c r e a t i v i t y l o o s e 1

I w r o t e a l i t t l e d e m o n s t r a t i o n p r o g r a m , s h o w n i n l i n e s
6040 -6270 . Th i s p rog ram s teps t h rough a l i s t o f s t r i ngs . Each
s t r i ng s ta r t s w i th a l eng th by te . When a l eng th by te o f 00 i s
f o u n d , t h e d e m o n s t r a t i o n s t o p s . I h a v e l i s t e d t h e
demonst ra t ion s t r ings in raw fo rm to save paper, in l ines
6 2 9 0 - 6 9 7 0 . T h e d e m o n s t r a t i o n i s n o t t o o f a n c y , b u t i t i s f u n .
I display some characters, then move them around the screen in
a l l f o u r d i r e c t i o n s , w i t h i n t e r m i t t e n t b e e p s t o s l o w i t d o w n
enough to see . Then I w ipe i t c lean and d isp lay the en t i re
c h a r a c t e r s e t .

Let me know how you l ike th is ser ies of ar t ic les, and what k ind
of uses you find for the code. I f you come up wi th some real ly
great new function codes for DISPLAY.STRING, send them in and
w e ' l l s h a r e t h e m i n f u t u r e i s s u e s .

• S AV E AW. S U B S . 2

A W . L E F T
A W . T O P
A W . R I G H T
A W . B O T T C M
A W . C H
A W . C V
AW. BASE
AW.BASE2

. E Q i l O D

. E Q M 1

. E Q ; ; 1 2

. E Q ; ; 1 3

. E Q C

. E Q : H 5 C

.EQ :;16,17
.EQ ;18,19

DEFINES CURRENT WINDOW

CURSOR HORIZONTAL
CURSOR VERTICAL

SHUFFLE.SOURCE
SHUFFLE.DEST

. E Q i F O
.EQ $F1

S T . S C R N
L S B i n t o C a r r y
I n d e x i n t o Y - r e g
G e t c h a r a g a i n

; 1 . . . O d d c h a r a c t e r , i n M a i n R ^i C 0 5 5 . . . E v e n c h a r a c t e r , i n . A u x R A M
( A W . B A S E ) , Y . _
$C054

. M A L D . S C R N
L S R
T A Y
B C S : 1
STA $C055
LDA (AW.BASE),Y
STA iC054

L S B i n t o C a r r y
I n d e x i n t o Y - r e g
. . . O d d c h a r a c t e r, i n M a i n R A M
. . . E v e n c h a r a c t e r, i n A u x R A M

I N V E R S E . F L A G . B S 1
B Y T E S . I N . S T R I N G
P O S I T I O N . I N . S T R I N G
SCROLL .D IRECTION

00=display chars inverse, 80=display
. B S 1 c h a r s n o r m a l
. B S 1
. B S 1

SPECIAL I ! I EXPANDED RAM/ROM BOARD: $39.00
Similar lo our $30 RAM/ROM dev board described below. Except this board has two sockets to hold your choice
of 2-2K RAM. 2-2K ROM or even 2-4K ROM for a total of 8K. Mix RAM and ROM too. Although Apple limits
access to only 2K at a time, soft switches provide convenient socket selection. Hard switches control defaults.

IMPROVED ill ][ IN A MAC (ver 2.0): $75.00
Now includes faster graphics. UniDisk support and more! Bi-directional data transfers are a snap! This Apple I!
emulator runs DOS 3.3/PROOOS (including 6502 machine language routines) on a 5I2K MAC or MACPLUS. All
Apple 11 features are supported such as HI/LORES graphics. 40/80 column text, language card and joystick.
Also included; clock, RAM disk, keyboard buffer, on-screen HELP, access to the desk accessories and support
for 4 logical disk drives. Includes 2 MAC diskettes (with emulation, communications and utility software, plus
DOS 3.3 and PROOOS system masters, including Applesoft and Integer BASIC) and 1 Apple 11 diskette.

SCREEN.GEN. $35.00
Develop HI-RES screens for the Apple II on a Macintosh. Use MACPAINT (or any other application) on the MAC to
create your Apple 11 screen. Then use SCREEN.GEN to transfer directly from the MAC to an Apple 11 (with
SuperSeriai card ) or lie. Includes Apple II diskette with transfer software plus fully commented SCXJftCE code.

MIDI-MAGIC for Apple //c: $49.00
Compatible with any MID! equipped music keyboard, synthesizer, organ or piano. Package includes a MIDI-out
cable (plugs directly into modem port - no modifications required!) and 6-song demo diskette. Large selection of
digitized G«S player-piano music available for 19.00 per diskette (write for catalog). MIDI-MAGIC compatible
with Apple II family using Passport MIDI card (or our own inputyoutput card w/drum sync for only $99.00).

FONT DOWNLOADER & EDITOR: $39.00
Turn your printer into a custom typesetter. Downloaded characters remain active while printer is powered.
Use with any Word Processor program capable of sending ESC and control codes Lo printer. Switch back and
forth easily between standard and custom fonts. Special functions (like expanded, compressed etc.) supported,
includes HIRES screen editor to create custom fonts and special graphics symbols. For Apple II. I1+. //e. Specify
printer: Apple Imagewriter.Apple Dot Matrix, C.ltoh 8510A (Prowriler), Epson FX 60/85. or Okidata 92/192.
* FONT LIBRARY .DISKETTE $19.00 contains lots of user-contributed fonts for all printers
supported by the Font Downloader ̂  Editor. Specify printer with order.

DlSASli 2.2e : $30.00 ($50.00 with SOURCE Code)
Use this intelligent disassembler to investigate the inner workings of Apple 11 machine language programs.
DISASM converts machine code into meaningful, symbolic source compatible with S-C, LISA, Toolkit and other
assemblers. Handles data tables, displaced object code & even provides label substitution. Address-based triple
cross reference genH: ator included. DISASM is an invaluable machine language learning aid to both novice &
expert alike. Don Laiwaster says DISASM is "absolutely essential" in his ASSEMBLY COOKBOOK.

The •PERFORMER' CARD: $39.00 ($59.00 with SOURCE Code)
Converts a 'dumb' parallel printer l/F card into a smart' one. Simple command menu. Features include
perforation skip, auto page numbering with date title, large HIRES graphics & text screen dumps. Specify
printer: MX-BO with 6raftrax-80. MX-100. MX-80/100 with Graftraxplus. NEC 8092A. C.ltoh 8510
(Prowriter). OkiData 82A/83A with Okigraph & OkiData 92/93.

•MIRROR' ROM: $25.00 ($45.00 with SOURCE Code)
Communications ROM plugs directly into Novation's Apple-Cat Modem card. Basic modes: Dumb Terminal.
Remote Console L Programmable Modem. Features include: selectable pulse or tone dialing, true dialtone
detection, audible ring detect, ring-back, printer buffer. 80 col card ̂  shift key mod support.

RAM/ROM DEVELOPMENT BOARD: $30.00
Plugs into any Appla slot. Holds one user-supplied 2Kx8 memory chip (6116 type RAM for program development
or 2716 EPROM to keep your favorite routines on-line). Maps into $CnOO-CnFF and $C800-CFFF.

C-PRINT For The APPLE / /c : $69.00
Connect standard parallel printers to an Apple //c serial port. Separate P/S included. Just plug in and print!

Unless otherwise specified, all Apple II diskettes are standard (not copy protected!) 3.3 DOS.
Avoid a $3.00 handling charge by enclosing full payment with order. VISA/MC and CCD phone orders OK.
RAK-WARE 41 Ralph Road W.Orange NJ 07052 (201)325-1885

A p p l e A s s e m b l y L i n e J a n u a r y , 1 9 8 8 C o p y r i g h t S - C S O F T W A R E P a g e 9



0 8 0 ' l -
0 8 0 7 -
0 8 0 9 -
0 8 0 3 -
0 8 0 E -

0 8 1 1 -
0 8 1 ' l -
0 8 1 7 -
0 8 1 9
0 8 1 C
0 8 1 E
0 8 2
0 8 2 2
082U
0 8 2 7
0 8 2 9 -
0 8 2 B -
0 8 2 , 9 -
0 8 2 F -
0 8 3 i -
0 8 3 3 -

0 8 3 5 -
0 8 3 7 -

0 8 3 9 -
0 8 3 A -
0 8 3 0 -
0 8 3 F -

0 8 1 C -
0 8 1 E -
0 8 5 0 -
0 8 5 2 -
0 8 5 4 -

0 8 5 6 -
0 8 5 9 -

0 8 5 C -
0 8 5 P -
085E-
0 8 6 1 -
0 8 6 2 -
0865-
0 8 6 b -

0 3 6 7 -
0 8 6 9 -
0 8 6 B -
0 8 6 D -

8 D 0 1 0 8
A 5 A 4
DO 5B
8 D 0 2 0 8
2 0 3 A O A

A C 0 2 0 8
C C 0 1 0 8
B O 4 D
E E 0 2 0 8

8 0- B 1

I I

086F
0871
0 8 7 2
0 8 7 4
0 8 7 5
0 8 7 8
08 7A
0 8 7 0 - B O
0 8 7 E
0 8 3 0
0 8 8 2

1 5 3 0
1540

3 0 1 5
0 9 2 0
r 3 2f |D 00 08
3 0 1 0
0 9 4 0
9 0 0 0
0 9 6 0
BO 08
2 9 B F
9 0 0 4

2 9
0 9

48
2 0 3 B O A
A5 14

A 6 1 4
EO 4F
B O B F
E 6 1 4
D O B B

2 0 5 0 0 8
4 0 1 1 0 8

O A
A A
BD FB 09
4 8
B D FA 0 9
4 8
6 0

A 5 1 0
8 5 1 4
A 5 1 1
8 5 1 5

1 7 3 0
1 7 4 0
1 7 5 0
1 7 6 0
1 7 7 0

» DISPLAY A SfRING WITH FUNCTION CODES
« A ) = # B Y T E S I N S T R I N G
» ( 4 8 0 , 8 1 ) = A d d r e s s o f s t r i n g
« ( S A 4 ) = f l a g ; i f 0 0 d i s p l a y , e l s e i g n o r e .
» at i l4D1 in AppleWorks 1.3

displayTstring
ST A BYTES. IN. STRING
L D A $ A 4 I f n o n - z e r o , d o n ' t d i s p l a y a n y t h i n g
B N E . 9 9 . . . t o a n R T S
S TA P O S I T I O N . I N . S T R I N G
J S R P O L L . K E Y B O A R D G E T K E Y I F A N Y

. 1 L D Y P O S I T I O N . I N . S T R I N G
C P Y B Y T E S , I N . S T R I N G
B C S . 9 9 . . . t o a n R T S
I N C P O S I T I O N . I N . S T R I N G
LDA (480),Y GET CHAR FRCM STRING
B H I . 2 . . . 8 0 - F F , H o u s e c h a r f o r s c r e e n
C M P # 4 2 0
B C C . 5 . . . 0 0 - 1 F
E O R I N V E R S E . F L A G
B H I . 3 . . . N o r m a l C h a r
C H P # $ 4 0 . . . I n v e r s e c h a r
B C C . 3 . . . 0 0 - 3 F , i n v e r s e A - Z , 0 - 9 , p u n c t u a t i o n
CMP #460
B C S . 3 . . . 6 0 - 7 F , i n v e r s e a - z , p u n c t u a t i o n
A N D # $ B F m a p 4 0 - 5 F i n t o 0 0 — I F, m o r e A - Z
B C C . 3 . . . a l w a y s

o D i s p l a y a M o u s e C h a i
. 2 A N D # 4 7 F . . . m a p i n t o 4 0 - 5 F , m o u s e c h a r r a n g e

O R A # M 0a D i s p l a y ( ; h a r i n A - r e g i s t e r
. 3 P H A S a v e t h e c h a r a c t e r

J S R B A S E . C A L C . C V
L D A A W . C H C h a r p o s i t i o n o n l i n e
> S T . S C R N S t o r e c h a r a c t e r o n s c r e e n

1
1
18

A 5 1 4
4 8
A 5 1 5
48
20 5D OA
A 5 1 5
C 5 1 3

Oi
E 6 1 5
A 5 1 0
8 5 1 4
9 0 E F

0
0

. . _ 0
1 8 1 0
1 8 2 0
1830
1 8 4 0
1 8 5 0
1 8 6 0

!§58
1 8 9 0
1 9 0 0
1 9 1 0
1 9 2 0
1 9 3 0
1 9 4 0
1 9 5 0
I 9 6 0
1 9 7 0
i960
1 9 9 0
2 0 0 0
2 0 1 0
2 0 2 0
2 0 3 0
2 0 4 0
2 0 5 0
2 0 6 0
2 0 7 0
2060
2 0 9 0
2 1 0 0
2 1 1 0
2 1 2 0
2 1 3 0
2 1 4 0
2 1 5 0
2 1 6 0
2 1 7 0
2 1 8 0
2 1 9 0

L D X A W . C H
C P X # 7 9
E C S . 1
I N C A W . C H
B N E . 1

' l i n e y e t ?
. . . y e s , s t i c k t h e r e , p i l e e m ' u p
. . . n o , a d v a n c e C H
. . . a l w a y s

. 5 J S R . 6 C A L L T H E F U N C T I O N
J H P . 1 . . . A L W A Y S

. 6 A S L C o n v e r t c o d e t o i n d e x
T A X
L D A F U N T B L + 1 , X
P H A
L D A F U N T B L , X
P H A

. 9 9 R T S

0 FUNCTION 03 — CLEAR ENTIRE WINDOW, CURSOR TO TOP-LEFT

1 at il54A in AppleWorks 1.3
F U N . H O M E

L D A A W . L E F T
S T A A W . C H
L D A A W . T O P
S T A A W . C V

» F U N C T I O N 0 4 — C L E A R R E S T O F W I N D O W
• a t $ 1 5 5 2 i n A p p l e W o r k s 1 . 3

F U N . C L R . C H . T O . E O S
L D A A W . C H S A V E C H A N D C V
P H A
L D A A W . C V
P H A

. 1 J S R C L R . C H . T O . E O L
L D A A W . C V
C M P A W . B O T T C M
B C S . 2 . . . T H A T W A S T H E B O T T C H L I N E
I N C A W . C V
L D A A W . L E F T
S T A A W . C H
B C C . 1 . . . A L W A Y S

. 2 P L A

For Those Who Want the Most
From Those Who Make the Best gs-RAM"

Now expcmd the lies'RAM and ROM with tip to SmC of"Instant On

m

c s - R A - ^ r '

gs-RAM has an all nevs- desiga A design ihat
deiheis higlier performance irKiiiding in
creased speed, greater e.\pandabilit\', and
improved sothvare
More Sophisticated, Yet
E a s i e r t o U s e

GS-RAM \\orks with all Ilea software In ftaa
am' [program iliai ruiis on A[^:>le's smaller
memoi)' card aias on ilie cs-RAM But witli
gs-RAM you can ha\e more memorv; im-
pro\'ed i:)erfon nance, and almost unlimited
cxpaasion capabilities We've designed the
new- gs-RAM to be easier to use too—>"Ou
don't have to adjust the size of \our RAM
disk e\'er\' time }Ou use a DMA de\ice. No
odier RAM card with more ilian 4 banks of
memor\' iasiaJled can make the same daim.

More than Just Hardware
Each gs-RAM and GsRAM Plus includes die

most powerful set of Ugs software enliance-
ments available an>\viiere. In fact, our nearest
comi-^etitor ofTeni onh- a ftaction of the
imttluable programs that we include widi
each gs-RAM and Tills software includes the
mast p<.3werfui clLsk-caching program available,
die CS-RAM Cache. Die Ciche will make most
of your applicadoas am up to 7 limes /osier.
Also ijiduded is a diagnasiic uulltv- that lets
v'ou test \-our gs-RAM bv- grupiiiaillv' showing
die location of any bad or improiieriy
installed RAM chi{9s And for AppleW orks
users, we give vou our e.xdusive ELxpander
prognmi that dramaticalh- enĥ xes bodi the
aii:)abiiiiies :ind sixred of /\{-)pIeVC'orks.
Making AppleWorks Ev^n Better

Ajiî iied Engineering's E-xĵ tinder program
eliminates .A{:)}5le\X'ork.s internal memorv' limits
allowing it to recognize up to 8 megabvies of
desktop vv(3rk.space You can inaaise die
limits iKim onK' 7.250 lines to 22.600 lines in
die woid processcx and ftom 6,350 records
to 22.600 recoals in die database Tie

E.\p;mder dlows till of .Apj-ileWorks. induding
print functioas. to auiomaticallv' load into
RAM Tlic cliiiboiud size will inaetse from
255 to 2,012 lines imMnuua cs-RAM will
automaiicalK- .seĵ iiem Ltrgcr tiles .so vtxi aui
save diem onto multiple fltppies. .-Aid

gs-RAM provides a built-in print buffer that
allows \ou to condnue working in .'Xjiple-
v;p(ks vvtiile vour jirinter is still processing
text You GUI even Icxtd Pinpoint or Macro
Works and \our favorite .spelling checker into
RAM for iasttuit resjxiase

Grow by KUob>tcs or Megtibytcs
We ofter c^-RAM in two configuraiions so

>ou can increase >-our memory' 256K at a
time (GS-RAM) (x a mcgabvte at a lime
(gs-RAM Plus). Bodi ate IlGS compatible and
both come with our jxiwerflil enliancenient
software GS-RAM can hold up to 1.5 MEG of
256k chips and gs-RAM Plus am iiold up to
6 MEG using 1 MEG chiixs. And since both
use standard RAM chips (not hi^i-priced
S&TM's), \-ou'll find expanding )our GS-RAM
or gs-RAM Plus easy, convenient, and ver)-
economicaL For friniier expansion, >ou cm
plug a 2 MEG "pigg\back" card into die GS-
RAVfs expansion pen for up to 3-5 MEG of
tot^ Gipadc^'. Or up to a whopping 8 MEG
on gs-RAM Plux If a cs-RAM owner outgrowij
3.5 MEG, he can easiiv' uî gtade to gs-RAM
Dus for a nominal ciiarge
Permanent Storage for an
"Instant On" Apple

Widi our RamKeei-er" back-up opdop
\-uuf gs-RAM or csRAM Plus will retain Ixidi
programs and data while your IlGS is tumai
off Now when vou aim vour IlGS back on,
\-our favorite softwaie is on >our screen in
under 4 seconds! '^'idi RamKeeixir vou can
dKide your IlGS memory into part "electnxiic
hard disk," and p:in exiended RAM. Even
change die memorv- boundaries at any
time—and in an>' vva>-—vou waiu Because

' memor}' uitb dye all newGS-R/KM!

A}-)|:)lied Engineering hiis die nxist exT>erieiKX'
in die indusuv- vvidi baiterv-backed meiixirv-
for die Ajijile, vou are assured of die most
rdiaNe nienioiy back-up system av-.iilable
Aid in the world of baiierv-backed memory,

Rduibilit)- is evervxliing lhat's wh\- Applietl
Engineering ils«ss siate-of-die-an "GEL a-UX'.s"
Instead ofNi-Cad batteries (ifXi-Cads aren't

disdiargetl periixiiaiih' diev- lose mticli ol'
their ctpadtv). RuiiKeqxrr lias -about 6
hours of "tcxal power failure " back-up time.
Tliar's 6 times the amount of odier svistenvs.
But widi power from vour wall cxitlet
RunKeeper will btck up cs-RAM, (is-RA"vl
î LLS or most other lies memory cards
indefiniieK'. Should vou ever hive a "total
power ftiilure," RamKceper switches to its
6 hour battery. \<lien power ceiums, Ranv
Kee^xfr will automaticaliv- rechiuge the baaerv-
to full power. RamKeeper incoiporates a
dual rate chirger, siatus LRD.'s, and ad-
v-anced jXDwer reducing drcuiny. RamKeeper
comes complete with toner)', software, and
d o c u m e n t a t i o n

Gf^ Ih \M 's Go t i t #UX!
• 5-)-ear warranty — parts & Libcx
• 6 RAM banks (maa cards have 4)
• Menioiy expansion pott
• ROM e.xpansion port
• Ultra-fast disk caching on PioDOS 8 Aj\D

ProlXDS 16.
• E.\pands Ap}:de\X'orks internal limits
• It-)cludes hi-res self test
• No ,soldered-in R-AM diips
• E-q5an<JabIe to 8 MEG
• No configunidon blocks to set
• RaniKc^eper back-up opiioti allows

pemianenc storage of programs & data
• 15-day i-none\--tock gutiraniee
• lYoucih' made in the USA

"In cn(ci(iry\
fK'iformcince.
compdlibiliiy.
c.xptiiulahiliiy and
snpporL Applied

< s R A M

and <:\KA.\I Pins ore
n i i i n h e r o n e . "

Sieie Wozniak the civoior
of Apple Computer

g s - R A M w i t h 2 5 6 K
gs -RAM w i th 512K
gs-RAM wi th 1 MEG
gs-RAM wi th 1 .5 MEG

$ 1 8 9
$ 2 5 9
$ 3 9 9

$ 5 3 9

GS-RAM w i t h 2 .5 t o3 .5 MEG CALL
g s - R A M P l u s w i t h 1 - 8 M E G C A L L
R a m K e e p e r O p t i o n S I 7 9

O r d e r l o d a v l
See v-our dealer or call Ap|-)lied En^ieering

Kxkiv; 9 am. to 11 p.m 7 davs. Or send
check or monev-oider to Ajplied Engineering
iNkLStetOiid, MSA and CO.D. welcome.
TexiLS residents add "% .sales ulx Add SlO.CO
O L i L s i i J e l ' . S . - A I

61PPL16D ^nGiri€6RiriG~,
Tlx Apple enhancement experts. I

(214) 241-6060 i
P.O. Bux ~9S. Cirroilton, TX "5006 ;

enrcs !.uh)ixi to t:l\iti}ie tntlfiiit

> arc- R.-p;JCTi-(J iratkiiuulcv 1/ (JKIT

a q e 1 0 A p p l e A s s e m b l y L i n e J a n u a r y , 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E

tivRwl nus Jixi RamKLXix.f an; r-al iaiuiR. OriK-
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A C 0 2 0 8
B 1 8 0
C8
CO 01 08
BO 18
6 5 1 0
8 5 1 1
B 1 8 0
6 5 1 1
8 5 1 5
C8
8 0 0 2 0 8
6 0

3 - 1 0 B O 0 8

STA AW.OV
P L A . „
S T A A W . O H •
RTS

• FUNCTION 05 — GO TO X,Y IN THIS WINDOW
• Equ iva len t to HTAB X, VTAB Y
• 0 5 X X Y Y i n s t r i n g• at $1576 in AppleWorks 1.3

L D A i t m , 1
I N Y
OPY BYTES.IN.STRING
BOS FUN.HANG.UP
ADO AW.LEFT
STA AW.OH
LDA ($80) ,Y
ADO AW.TOP

I S T A A W . O V

I ™Y POSIT ION. IN. STRING
I R T S

I » FUNCTION 06 ~ BACK UP CURSORI • at $1593 In AppleWorks t-B __
Fuil'cURSOR.LEFT

L D A AW. O H
OMP AW.LEFT
BEQ FUN.HANG.UP
DEO AW.OH
R T S

at $1599 and $1815 in AppleWorks 1.3
FUN.HANG.UP JMP FUN.HANG.UP
• FUNCTION'O? — CURSOR RIGHT
• at $15A1 in AppleWorks 1.3

FUN.CURSOR.RIGHT
LDA AW.OH
OMP AW.RIGHT
BEQ FUN.HANG.UP
INO AW.OH
R T S

• FUNCTioN~08~-"cURSOR"uP (SCROLL DOWN IF NECESSARY)
0 » at $15AB in AppleWorks 1.3
0 FUN.CURSOR.UP
0 L D A A W . O V

0 EEQ !l*̂ °̂  ...ALREADY AT TOP, SCROLL DOWN
0 D E O A W . O V
0 R T S
0 . 1 L D A A W . B O T T O M
0 L D X # - 1
0 B N E S C R O L L . . . A L W A Y S

0 » FUNCTION"O9~--~CURSOR DOWN (SCROLL UP IF NECESSARY)
■0 * at $15B0 in AppleWorks 1.3
'o FUN.CURSOR.DOWN
l O L D A A W . O V

!o BEQ *1*®°'̂™... ALREADY AT BOTTOM, SCROLL UP
5 0 I N O A W . O V
3 0 R T S
3 0 . 1 L D A A W . T O P
1 0 L D X # 1

8E 03 08
1 8
20 3D OA

SCROLL
STX SCROLL.DIRECTION 01 IF UP, FF IF DOWN
P H A S A V E L I N E N U M B E R
J S R B A S E . O A L O . A
LDA AW.BASE
STA AW.BASE2
LDA AW.BASE+1STA AW.BASE2+1̂ ^ [lUHBER AGAIN
CMP AW.OV IS IT THE LAST LINE?

P a c e 1 2 A o D l e A s s e m b l y L : J8 Copyright (C) S-C SOFTWARE

F O 2 A
1 8
6D 03 08
1 8
2 0 3 D O A
A 5 1 0
A A
1A
A8
B O O F
8 D 5 5 0 0
B 1 1 6
91 188 D 5 1 0 0
E l 1 2
FO D6

0916- A5 10
0918- 85 11

091 A- 10 5D OA

0 9 I D - A 9 0 0
0 9 I F - 2 0

0920- A9 80
0 9 2 2 - 8 D 0 0 0 1
0925- 60

0926- A5 11
0928- Ab 15

092A- 85 12
0920- 86 13
092E- 60

092F- A5 10
0931- 85 11
0933- 60

0931- A5 11
0936- A6 15
0938- 85 10
093A- 86 11
0930- 60

3 0 2 0 B E Q F U N . O L R . L I N E
3 0 3 0 O L O • .
3 0 1 0 A D O S C R O L L . D I R E C T I O N
3 0 5 0 P H A S A V E S O U R C E L I N E N U M B E R
3 0 6 0 J S R B A S E . O A L O . A
3 0 7 0 L D A A W . L E F T
3 0 6 0 T A X
3 0 9 0 L S R

I1IO BOS .3 START WITH ODD COLUMN
3120 .2 STA $0055 EVEN COLUMNS IN AUX MEM3130 LDA (AW.BASE),Y
3150 STA $C05I'̂ ^̂BACK TO MAIN MEM
3 1 7 0 B E Q . . . E N D O F T H I S L I N E
3 I 8 O I N X
3190 .3 LDA (AW.BASE),Y3200 STA (AW.BASE2),Y
3 2 1 0 O P X A W . R I G H T
3 2 2 0 B E Q . 1 . . . E N D O F T H I S L I N E
3 2 3 0 I N X
3 2 1 0 I N Y
3 2 5 0 B N E . 2 . . . A L W A Y S
I27O • FUNCTi0N"02'--'cLEM'iNTIRE CURREMT LINE
3280 • at $1510 in AppleWorks 1.3
3300 FUN.OLR.LINE
3 3 1 0 L D A A W . L E F T
3 3 2 0 S T A A W . O K

33̂0 • FUNCTioN'or--'cLEAR'REST OF CURREMT LINE
3350 • at $1511 in AppleWorks 1.3
3370 FUN.OLR.OH.TO.EOL
3380 JMP OLR.OH.TO.EOL
P§0 • FUNCTION OA ~ INVERSE3110 • at $i60B in AppleWorks 1
3130 Fuil.INviRSE ̂
3 1 1 0 L D A # $ 0 0
3 1 5 0 . H S 2 C S K I P O V E :
1̂70 • FUNCTION OB ~ NORMAL

3I8O • at $160F in AppleWorks 1
31(90
3500 FUN.NOfMAL
3 5 1 0 L D A # $ 8 0

i 3 5 2 0 S TA I N V E R S E . F L A G
3530 ^ RTS
I55O • FUNCTION 00 — DEFINE BO
3560 • at $1617 in AppleWorks 1
3 5 7 0 •

F U N C T I O N O A ~ I N V E R S E
a t $160B i n App leWorks 1 .3

[iNviisE
ĤS 20 ° SKIP OVER LDA #$80

"FUNCTION OB — NORMAL
at $160F i n App leWorks 1 .3

[noemal „
LDA #$80
S TA I N V E R S E . F L A G
RTS

"FUNCTi0N~0c"--~DEFiNE BOTTOM RIGHT CORNER
at $1617 i n App leWorks 1 .3

3610 SET,
3 6 2 0

f S
3670 •
3680 •
3 6 9 0 • —
3 7 0 0 F U N
3 7 1 0
3 7 2 0
3730
3 7 1 0 • —
3750 •
3 7 6 0 •
3 7 7 0 • —
3760 FUN
Wc
3 8 1 0
3 8 2 0
3 8 3 0

.CORNER.BR
LDA AW.CH
LDX AW.CV

.CORNER.BR
S TA AW. R I G H T
STX AW.BOTTOM
R T S

"FUNCTioN'0D"--"cuisOR TO BEGINNING OF LINE
Equivalent to RETURN without LINEFEED

at $1622 i n App leWorks 1 .3

. CURSOR.BOL
L D A AW. L E F T
S TA AW. C H
R T S

'FUNCTION'oE — DEFINE TOP LEFT CORNER
at $1629 in AppleWorks 1.3

(CORNER.TL
L D A AW. C H
LDX AW.OV
S TA A W. L E F T
STX AW.TOP
R T S
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DO F1

Sc 9B OA

• FUNCTION OF — SET FUL?'"SCREEN WINDOW
• at $16 3t in AppleWork3_1.3
FUN.FULL. SCREQ4

L D A # 0
STA AW.TOP
S TA A W. L E F T
L D A # 7 9

BNE SET.C0RNER.BR ...ALWAYS
• FUNCTION 10 ~ "BEEP I "
• at ♦1645 in AppleWorks 1.3

FuiiTiiEP
L D Y # 1 4 9

. 1 L D A # 1 4 9

. 2 S E C
SBC #1
S E C

,2 11«149-1 = 16 38 CYCLES IN I
LDA ic030 TOGGLE SPEAKER
BNE 1 1649 CYCLES BETWEEN CLICKS
LDA #1 DELAY ABOUT 1/10 SECOND

CYCLES IN INNER LOOP

J M P D E L AY. T E N T H S

"FUHCTioN'i"--'sHUFFLi'sCRiil LEFT OR RIGHT
Fol lowinK by te i s sc ro l l d is tance and d i r^ t lon :If positive» SCROLL RIGHT; else SCROLL LEFT,

at $165E in AppleWorks 1.3

8 D 0 3 0 8
E E 0 2 0 8
A 5 11
4 8
2 0 3 D O A
A5 12 „
2 C 0 3 0 8
1 0 0 2
A 5 1 0
8 5 F 1

AD 03 08
10 38
3 0 0 4

I SHUFFLE

LDA (iSolT'lf'psitive, SCROLL RIGHT; else SCROLL LEFT
STA SCROLL.DIRECTION
III IŜ T̂Sp̂ '̂ -'pSiNTîOP LINE FIRST
P H A I
J S R B A S E . C A L C . A I
L D A AW. R I G H T
B I T S C R O L L . D I R E C T I O N
BPL . 2
L D A AW. L E F T
S TA S H U F F L E . D E S T
SEC
SBC SCROLL.DIRECTION
STA SHUFFLE.SOURCE
JSR SCROLL.LEFT.OR.RIGHT
P L A
CMP AW.BOTTCM
B E Q . 3
C L C
ADC #1
B N E . 1
R T S

ioLLTLEFT.OR.RIGHT ^
LDA SCROLL.DIRECTION
B P L . 6 . . . s h u f fl e r i g h t
B M I . 2 . . . s h u f fl e l e f t

— S c r o l l L e f t - -
I N C S H U F F L E . D E S T
I N C S H U F F L E . S O U R C E . ^
L D A # " " b l a n k , i n c a s e o f f e d g e
LDY SHUFFLE.SOURCE
C P Y AW. R I G H T
B C C . 3 , , , ,
B N E . 4 . . . o f f t h e e d g e , u s e a b l a n k
T Y A G e t s o u r c e p o i n t e r
> L D . S C R N G e t c h a r a c t e r f r o m s c r e e n
P H A S a v e t h e c h a r a c t e r
L D A S H U F F L E . D E S T d e s t i n a t i o n p o i n t e r
> S T. S C R N S t o r e t h e c h a r a c t e r o n t h e s c r e e n
L D A S H U F F L E . D E S T d e s t i n a t i o n p o i n t e r
CMP AW.RIGHT was i t the r ight edge?
B N E . 1 . . . n o , k e e p s h u f fl i n g
R T S
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0 9 C 8 - C 6 F 1
CI9CA- C6 FO
09CC- A9 AO
0 9 C E - A 4 F O
0 9 D 0 - 3 0 1 1
09D2- C4 10
0 9 D 4 - 9 0 O D
09D6- 98
0 9 D 7 - , „
09E3- 48
09E4- A5 F1
09E6-
0 9 F 3 - A 5 F 1
0 9 F 5 - C 5 1 0
0 9 F 7 - D O C F
0 9 F 9 - 6 0

0 9 F A -
0 9 F C -
0 9 F E -
OAOO-
0 A 0 2 -
0 A 0 4 -
0 A 0 6 -
0 A 0 8 -
O A O A -
O A O C -
OAOE-
0 A 1 0 -
0 A 1 2 -
0 A 1 4 -
0 A 1 6 -
0 A 1 8 -
0 A 1 A -
0 A 1 C -
0 A 1 E -
0 A 2 0 -
0 A 2 2 -
0 A 2 4 -
0 A 2 6 -
0 A 2 8 -
0 A 2 A -
0 A 2 C -
0 A 2 E -
0 A 3 0 -
0 A 3 2 -
0 A 3 4 -
0 A 3 6 -
0 A 3 8 -

0A3A- 60

0 A 3 B - A 5 1 5

4 6 5 0 . 5
4 6 6 0
4 6 7 0 . 6
46 M
4 6 9 0
4 7 0 0
4 7 1 0
4 7 2 0
4 7 3 0
4 7 4 0 . 7
4 7 5 0
4760

!K8
4 8 1 0 • -
4 8 2 0
4 8 3 0
4 8 4 0

DEC SHUFFLE.DEST
DEC SHUFfLE.SOJfiCE
L D A # " " b l a n k , i n c a s e o f f e d g e
LDY SHUFFLE.SOURCE
B M I . 7
C P Y A W . L E F T ,
B C C . 7 . . . o f f e d g e , u s e b l a n k
T Y A G e t s o u r c e p o i n t e r
> L D . S C R N G e t c h a r a c t e r f r o m s c r e e n
P H A S a v e t h e c h a r a c t e r
L D A S H U F F L E . D E S T d e s t i n a t i o n p o i n t e r
> S T. S C R N S t o r e t h e c h a r a c t e r o n t h e s c r e e n
L D A S H U F F L E . D E S T d e s t i n a t i o n p o i n t e r
C M P A W . L E F T w a s i t t h e l e f t e d g e ?
B N E . 5 . . . n o , k e e p s h u f fl i n g
R T S

. . . o f f e d g e , u s e b l a n k

4 8 2 0 . M A V E C ,
4 8 3 0 . D A F U N . ] 1 - 14840 ^ .EM
4 8 6 0 • a t $ 1 7 7 9 i n A p p l e W o r k s 1 . 3
4870 FUOTBL
4 8 8 0 > V E C H A N G . U P 0 0
4890 >VEC CLR.CH.TO.EOL 01
4 9 0 0 > V E C C L R . L I N E 0 2
4 9 1 0 > V E C H O M E 0 3
4920 >VEC CLR.CH.TO.EOS 04
4 9 3 0 > V E C G O T O . X Y 0 5
4940 >VEC CURSOR.LEFT 06
4 9 5 0 > V E C C U R S O R . R I G H T 0 74960 >VEC CURSOR.UP o6
4970 >VEC CURSOR.DOWN 09
4 9 8 0 > V E C I N V E R S E O A
4 9 9 0 > V E C N O R M A L O B
5 0 0 0 > V E C C O R N E R . B R O C
5 0 1 0 > V E C C U R S O R . B O L O D
5 0 2 0 > V E C C O R N E R . T L O E
5 0 3 0 > V E C F U L L . S C R E E M O F .
5 0 4 0 > V E C B E E P 1 0
5 0 5 0 > V E C S H U F F L E 1 1
5 0 6 0 > V E C H A N G . U P 1 2
5 0 7 0 > V E C H A N G . U P 1 3
5 0 8 0 > V E C H A N G . U P 1 4
5 0 9 0 > V E C H A N G . U P 1 5
5 1 0 0 > V E C H A N G . U P I 6
5 1 1 0 > V E C H A N G . U P 1 7
5 1 2 0 > V E C H A N G . U P 1 8
5 1 3 0 > V E C H A N G . U P 1 9
5 1 4 0 > V E C H A N G . U P 1 A
5 1 5 0 > V E C H A N G . U P I B
5 1 6 0 > V E C H A N G . U P 1 C
5 1 7 0 > V E C H A N G . U P I D
5 1 8 0 > V E C H A N G . U P I E
5 1 9 0 > V E C H A N G . U P I F
5210 POLL.KEYBOARD RTS (at $1FA7 in AppleWorks 1.3)
5230 • Calculate Address of Screen Line
5240 • at $1717 in AppleWorks 1.3
5260 BASE.CALC.CV
5 2 7 0 L D A A W . C V
5 2 6 0 B A S E . C A L C . A . . . . . . . u n . , .
5300 CURR.LINE
5 3 1 0 B E

O A 5 3 2 0 S T
5 3 3 0 L S
5 3 4 0 A N
5 3 5 0 O R
5 3 6 0 S T

O A 5 3 7 0 L D
5 3 8 0 A N
5 3 9 0 B C
5 4 0 0 A D
5 4 1 0 . 1 S T
5 4 2 0 A S
5 4 3 0 A S
5 4 4 0 O E
5 4 5 0 S T
5 4 6 0 . 2 R T

CMP #$FF «< f i l l ed i n w i th cu r ren t l i ne number>»
N E . E Q • - I
B E Q . 2
S TA C U R R . L I N E
L S R O O O O A B C D - - E
AND #$03 "o'OOObOCD—E
O R A # $ 0 4 0 0 0 0 0 1 C D ~ E
STA AW.BASE+1
L D A C U R R . L I N E
AND #$18
BCC .1
ADC #$7F
STA AW.BASE
A S L
A S L
ORA AW.BASE
STA AW.BASE
RTS

OOOABOOO—E
E = 0
E O O A B O O O

sarns?
EABABOOO
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I n t r o d u c i n g
: Transporter.™
.pple® II expansion
ird that lets you
lS®-DOS programs,
koiir Apple II can run
JOO programs you could

ic before. Like Loms®
lulti.Mate® dBASE III
,ven Flight Simulator.®
i't; Transporter, MS-DOS
IS run on vour Apple II
,■ do on IBM® PCs or
bies. With one important
^c. PO Transporter nins

diose programs three
ster than an IBM POXT®
to speed dirougli number-
ng task-s, you can u.sc

lonal 8087-2 madi co-
ur chip. It plugs into a
jn the PC Transporter.

rS e.\pensive than an
I B M c l o n e ,

a sinpped-down IB.M

clone costs about the same as
the PC Transporter. But the pe
ripherals it takes to get die clone
up and running make the clone
cost about three times what our
American-made card costs.

You don't have to buy new
hardware to use PC Transporter.
Works with the hardware you

already own.
With PC Transporter, MS-DOS

programs see your Apple hard
ware as IBM hardware. You
can use the same hardware lou
h a v e n o w

With IBM softw;u-e, your Apple
hardware works just like IBM
h;u-dware. Including your drives,
monitors, printers, printer cards,
ckx'k cards and serial clocks.

You can use your He® or IIGS™
keyboard with IBM software. Or
use our optional IBM-style key
board (required for the II Plus).

You can use your Apple mouse.
Or an IBM compatible serial
m o u s e .

Plenty of power.
PC Transporter gives you as

much as 640K of user RAM
and I28K of system RAM in the
I B M m o d e .

PC Transporter also is an Apple
expansion card, adding up to
768K of extra RAM in the Apple
mode. Tlie Apple expansion alone
is a $300 value.

Easy to install.
You can install PC Transporter

in about 15 minutes, even if
you've never added an expansion
board. You don't need special
tools. Simply plug it into an Apple-
expansion slot (I througli 7 ex
cept 3), connect a few cables and
a disk drive, and go!

m

PC Transporter taps into the world's larfiest
software library. Nowytmr Apple can
ran most of the IBM softmire you use
at work. And it o/jens a new world of
communications programs, gatJies and
b u l l e t i n b o a r d s

A u n i v e r s a l d i s k d r i v e
c o n t r o l l e r .

PC Transporter supports 3.5"
and 5.25" MS-DOS and ProDOS
formatted diskettes. You'l l shift in
stantly between Apple ProDOS
a n d I B M M S - D O S .

You'll need our versatile 5.25"
360K drive system to run IBM
applications from 5.25" floppy
disks. Use your Apple 5.25" drive

_for Apple 5.25" disks.
J An Apple Disk 3 5 Drive wUl
fipport the new 3.5"disks
whether diey're IBM MS-DOS
formatted or Apple ProDOS for
matted. Tlie PC Transporter acts
like an Apple Disk 3.5 Drive disk
controller for IIGS, He, and H
P l u s u s e r s .

PC Transporter supports
up to 5 drives in a number of
c o m b i n a t i o n s .

For example, you can connect
a 5.25 Applied Engineering 360K
dual-drive system directly to the
card. Then plug two daisy-chained
Apple 3.5 Drives (not tlie Apple
UniDisk 3.5) to die dual-drive
system. For a fifth drive, use a
ProDOS file as an IBM hard disk.

PC Transporter controls Apple and IB.M
compatible disk drites It supfHjrls J. 5" and
5.25" tMS IX)S ami ProDOS formatted
d i s k e t t e s

Versatile da& sto^age^
PC Tran.sporter reads MS-DOS

and translates it into Apple native
ProDOS. You can store IB.M pro
grams and data on any ProDOS
storage device including the
Apple 3.5 Drive, Apple UniDisk'"
3.5, Apple 5.25" drive, SCiSI or
ProDOS compatible hard drives.
(You can u.se die Apple UniDisk
3.5 with its own controller card
for storing programs and data.but
not for directly Ixioting an IBM
format ted d isk . )

You can even use our ,36()K PC
compatible drive for ProDOS

Make your Apple speak IBM.

f e . r '

PC Transporter memory choices.
R . W l i n R A M i n

Appic mode: IBM mode: Price;
3 8 4 K 2 5 6 K $ 4 8 9 . 0 0
5 1 2 K 3 8 4 K 5 2 9 . 0 0
6 4 0 K 5 1 2 K 5 6 9 . 0 0
7 6 8 K 6 4 0 K 6 0 9 . 0 0

Note : U i c IB .M ra t x i c t s 128K l ess because
the PC Trmsporter uses 128K for s>'.stem
m e m o r y

l i G S I n s t a l l a t i o n K i t 4 9 . 0 0
n e A I P l u s
I n s t a l l a t i o n K i t 3 9 . 0 0
PC Transporter Accessories
5.25" IBM Format 360K

Drive Systems
Single-Drive System 269.00
DuS-Drive System 399.00
H a l f - H e i g h t D r i v e 1 3 5 . 0 0

(add to Singjc-Drive s>'stem to make
D u a J - D r i v c )

IBM-Style Keyboard 139-00
(required for Apple 11 Pius. Requires
IBM Keyboard Cable.)

IBM Keyboard Cable 34.00
Sony RGB Moni tor 499.00
A n a l o g R G B C a b l e 3 9 . 0 0

(for use with .Sony monitor)
D i g i t a l R G B C a b l e 3 9 - 0 0

(Hir use with Sony monitor)
Dig i ta l RGB Adapter 24.00
C o l o r S w i t c h 4 4 . 0 0

(included with lltks Installation Kit)
1 2 8 K Z I P 4 0 . 0 0

P C T r a n s p o r t e r p e r s e t
M e m o r y E x p a n s i o n
Chip Set

8 0 8 7 - 2 M a t h
C o - p r o c e s . s o r 2 2 9 . 0 0
C h i p

H e a v y D u t y 6 9 . 0 0
Power Supp ly
(llcind 11 Plus only)

See your dealer or call or send
cheek or money order to Applied
Engineering MasterCard. VISA and
C O D w e l c o m e . Te x a s r c s i d e n L s
add 6 'A% sa les tax .

PC Transporter prtMluces Ix-tter IBM graphics
tfjan IB.M. Analog is sharjKr than digital
So with an atuilog RGB monitor PC
Transporter 's CCA graphics and text are
superior to IB.M's digital display — etvn
while naming IBM soflwaref

And, vou can also use an Apple composite
monitor in IB.M text or graphics nuxle.

storage and a 143K Apple 5.25"
drive for MS-DOS storage.

Created by Apple's original
designers.

The brains behind PC Trans
porter were also behind your
Apple II.

The PC Transporter design
team includes the former project
managers for the creation of the
Apple He and He. The co-designer
of the Apple H disk controller.
And the first full-time Apple
programmer and author of the
ProDOS operating system.

So you know the PC Trans
porter and your Apple were made
for each other.
Support and service from the

leader in Apple add-ons.
Applied Engineering sells more

Apple peripheral boards than any
one else — including Apple
Computer. So you know we'll be
around after tlie sale.

PC Transporter comes with a
15-day money back guarantee. If
you're not fully satisfied after
using it, return it for a full refund.
PC Transporter also comes with a
1-year warranty

How to get your PC
Transporter today.

See your dealer. Or call Applied
Engineering any day between
9 a.m. and II p.m. CST at
214.241-6060.

Applied Engineering
The Apple enhancement experts.

RO. Box 798, Carrollloii. TX TSIXXi
2 D - 2 4 1 - 6 ( X ' ) ( )

A I h t c - k i n o f A E R c M - a r i h ( i i r p o r j i i o o

6 A p p l e A s s e m b l y L j . n e J a n u a r y , 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E App le Assemb ly L ine Janua ry, 1988 Copy r i gh t (C ) S -C SOFTWARE Page 17



5 5 7 0
5 5 M

8! il8S
5 6 1 0
5 6 2 0

188
5 6 5 0
5 6 6 0

1158
5690

O A 5 7 0 0
5 7 1 0
5 7 2 0

O A

C o l u m n s

5i|80 ■ Blank Line from Cursor to End of Line
5H90 * at $173A in AppleWorks 1.3
5 5 0 055,0 CL».C..g;EOL
III ' il" OET AV,,«ICHI «0.I«
5 5 t O S E C
5 5 7 0 S B C # 1
5 5 8 0 L S R

OA 5590 STA N .MINUS.1 .OVER.2
OA 5600 JSR BASE.CALC.CV

5 6 1 0 L D A A W . C H
5 6 2 0 L S R
5 6 3 0 P H A
5650 • Clear Even Columns
5 6 5 0 T A Y
R A A O I D A "

C O 5 6 7 0 S TA $ C 0 5 5 I N TO A U X M E M
5 6 6 0 B C C . 2
5 6 9 0 . 1 I N Y

OA 5700 .2 CPY N.OVER.2
5 7 1 0 B E Q . 3
5 7 2 0 B O S . * 1
5730 .3 STA (AW.BASE) ,Y

CO 5750 .4 STA $0054 BACK TO MAIN MEM
5 7 6 0 • C l e a r G a d C o l u m n s
5 7 7 0 F L A
5 7 6 0 T A Y
5 7 9 0 L D A "
5800 .5 STA (AW.BASE),Y
5 8 1 0 I N Y

OA 5820 CPY N.MINUS.1 .OVER.2
5 8 3 0 B C C . 5
5 8 4 0 B E Q . 55850 ^ RTS
5 8 7 0 N To v i i . i . B S 1
5 8 8 0 N . M I N U S . 1 . O V E R . 2 . B S 1

5900 • DELAY"ABOUT"(A)'TENTHS OF A SECOND
5910 • at $1FD1 in AppleWorks 1.3
5930 DiLAYTTEHTHS
c Q h n T A Y
59^.1 LDX #100 ...ABOUT 100 MILLISEC
5 9 6 0 . 2 C L C

59^0 ?3 ...LOOP IS 256 «5 CYCI
I B N E . 2 ( 5 » 2 5 6 + 6 ) * 1 0 0 = 1 2 8 6 1

6 0 1 0 D E Y
1 6 0 2 0 B N E . 1 1 2 8 6 0 6 • A C Y C L E S

60^0 ^ RTS
6 0 5 0 • S o m e D e m o n s t r a t i o n s

6070 T"
; 6 0 8 0 L D A # M Y . S T R I N G S
^ 6 0 9 0 L D X / M Y . S T R I N G S
) 6 1 0 0 . 1 S T A $ 8 0
1 6 1 1 0 S T X $ 8 1
3 6 1 2 0 L D Y # 0 ^ ^
3 6 1 3 0 L D A ( $ 8 0 ) , Y
j 6 1 4 0 B E Q . 9 9 . . . F I N I S H E D

6 1 5 0 P H A S A V E L E N G T H
3 6 1 6 0 I N C $ 8 0
2 6 1 7 0 B N E . 2
1 6 1 8 0 I N C $ 8 1

0 8 6 1 9 0 . 2 J S R D I S P L AY. S T R I N G
6 2 0 0 C L C
6 2 1 0 P L A G E T L E N G T H

0 6 2 2 0 A D C $ 8 0 A D D T O P O I N T E R
1 6 2 3 0 L D X $ 8 1
k 6 2 4 0 B C C . 1

6 2 5 0 I N X
1 6 2 6 0 B C S . * 1 . . . A L W A Y S

6 2 7 0 . 9 9 R T S

...ABOUT 100 MILLISECONDS

...LOOP IS 256*5 CYCLES

(5*256+6)*100 = 128600 CYCLES
1 2 8 6 0 6 * A C Y C L E S
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6 2 8 0 • —

IP?6310 A1
6 3 2 0

iPo°
6350 Z1
6 3 6 0 • —
6370
6 3 8 0 A 2
6 3 9 0
6 4 0 0
6 4 1 0
6 4 2 0 Z 2
6 4 3 0 • —
6 4 4 0
6 4 5 0 A 3
6 4 6 0
6 4 7 0
6480

Î Ô
6 5 1 0
6 5 2 0
6 5 3 0 Z 3
6 5 4 0
6 5 5 0
6 5 6 0 A 4

III?
6 5 9 0
6 6 0 0
6 6 1 0
6 6 2 0
6630
6 6 4 0 Z 4
6 6 5 0
6 6 6 0
6 6 7 0 A 5

III?
6 7 0 0
6710
6 7 2 0
6 7 3 0
6 7 4 0
6 7 5 0
6760

115?
I!§?
6 8 1 0
6 8 2 0 Z 5
6 8 3 0 • -
6 8 4 0
6 8 5 0 A 6
6 8 6 0
6 8 7 0

nk
6 9 0 0
6 9 1 0

lip ^6940 Z6
6 9 5 0 • -
6960
6 9 7 0 • -

STRINGS
. D A # Z 1
. H S O F. 0 3 . O B
! A S / A B C D E C D E F G H I J K L M N O P Q R S T U V W X Y Z . < > ? { ) ! /
'.AS /ABCDECDEFGHIJKLMHolQftsTUWHi "!§#$$ i»()-+=[]\; : '«,.<>?{){/
. E Q ' - A I

!hS 0B?0D.09 Normal, RETURN, LINEFEED
.AS "abcdefghijklimopqrstuvwxyz / 0123456789 _
. H S 0 A . 0 D . 0 9 I n v e r s e , R E T U R N , L I N E F E E D
.AS "abcdefghljklmnopqrstuvwxyz / 0123456789 _
. E Q * - 4 2

!hS 0B?0D.09 Normal, RETURN, LINEFEED
.AS -/§ABCDECDEFGHIJKLMNOPQRSTUVWXYZ[\] _/
. H S 0 5 . 0 0 . 0 0 G O T O 0 . 0
•HS 10.08.08.08.08.08.08.08 Beep, 7 cursor ups
.HS 10.08.08.08.08.08.08.08 Beep, 7 cursor ups
.H S 0 5 .0 0 .1 7 GO TO 0 ,2 3
.HS 10.09 . 09 . 09.09.09.09 . 09 Beep, 7 cursor downs
.HS 10.09.09.09.09.09.09.09 Beep, 7 cursor downs
. E Q • - A 3

!hS 1o!!i1.08 Beep, Shuffle Right 8
. H S 1 0 . 11 . F 8 B e e p . S h u f fl e L e f t 8.HS 10.11.01.11.01.11.61.11.01.11.01.11.01.1 .01
.HS 10.11.FF.11.FF.11.FF.11.FF.11.FF.11.FF.11.FF
. H S 1 0 . 1 1 . F 8
.HS 10 .11 .08
.HS 10 .11 .28
.HS 10 .11 .D8
.EQ •-A4

. D A # Z 5

. H S 0 3

. H S 2 0 . 2 1

. H S 3 0 . 3 1

. H S 4 0 . 4 1

. H S 5 0 . 5 1

. H S 6 0 . 6 1

. H S 7 0 . 7 1
.HS OA
. H S 2 0 . 2 1
. H S 3 0 . 3 1
. H S 4 0 . 4 1
. H S 5 0 . 5 1
. H S 6 0 . 6 1
. H S 7 0 . 7 1
.HS OB
. E Q * - 4 5

HOME

. 7 4 . 7 5 . 7 6 . 7 7 . 7 8
INVERSE

,24.25.26 . 27 . 28

. 7 4 . 7 5 . 7 6 . 7 7 . 7 8
NOEMAL

2 9 . 2 A . 2 B . 2 C . 2 D . 2 E . 2 F

5 9 . 5 A . 5 B . 5 C . 5 D . 5 E . 5 F. 0 D . O 9
69.6A.6B.6C.6D.6E.6F
79.7A.7B.7C.7D.7E.7F.0D.09
2 9 . 2 A . 2 B . 2 C . 2 D . 2 E . 2 F

5 9 . 5 A . 5 B . 5 C . 5 D . 5 E . 5 F. 0 D . 0 9
69.6A.6B.6C.6D.6E.6F
79.7A.7B.7C.7D.7E.7F.0D.09

C R L F

J.84.85.86.87.88.89.8A.8B.8C.8D.8E.8FL94.95.96.97.98.99.9A.9B.9C.9D.9E.9F.0D.09
.A4.A5.A6.A7.A8.A9.AA.AB.AC.M.M.^LB4.B5.B6.B7.B8.B9.BA.BB.BC.BD.BE.BF.0D.09

3.C4.C5.C6.C7.C8.C9.CA.CB.CC.CD.CE.CF
3.D4.D5.D6.D7.D8.D9.DA.DB.DC.DD.DE.DF.0D.09
3.E4 .E5 .E6 .E7 .E8 .E9 .EA.EB.EC.ED.EE.EF
5 F4 F5 F6 F7.F8.F9.FA.FB.FC.FD.FE.FF.0D.09
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W e a r e d e a l e r s f o r M i n u t e M a n U P S

2 5 0 w f o r $ 3 2 0 , 3 0 0 w f o r $ 4 9 0

B u y i t f r o m u s a n d s a v e !

S-C Software Corporation
2 3 3 1 G u s T h o m a s s o n # 1 2 5

D A L L A S , T X 7 5 2 2 8
P h o n e 2 1 4 - 3 2 4 - 2 0 5 0

'overhauling the S-C Program ^lectot Bob Sander-Cederlof
About a year and a half ago, in the July 1986 issue of Apple
Assembly Line, I published my replacement for the ProDOS "QUIT"
code It turned out to be a very popular article and program,
and various updates and corrections were printed in the August,
September, October, and December issues that same year.
In review, the QUIT code is a 76B-byte program inside ProDOS-8
which is executed when you leave a system program, such as
FILER, AppleWorks, BASIC.SYSTEM (Applesoft), Copy II Plus, the
S-C Macro Assembler, and so on. When you QUIT you are really
executing the MLI Quit call ($65), which copies those 768 bytes
down to RAM starting at $1000 and jumps there. Apple s
bu i l t - in QUIT code is about as user - f r iend ly as an angry
porcupine: if you haven't MEMORIZED the volume names and file
names of all your system programs, you almost always end up
resetting and re-booting instead of filling in the blanKs.
My 1986 Program Selector exactly fits in the 768-byte space
Apple's version occupies in the ProDOS system file. It puts a
menu of online volumes on the screen, allowing you to select
one with the arrow keys and RETURN. Once you select a volume,
you see a menu of the SYS and DIR files in the main directory
of that volume. Using the arrows and RETURN you can either
start up a SYS program or select a subdirectory. If you choose
a subdirectory, you get a menu of SYS and DIR files inside it.
Hitting ESCAPE always takes you back to the Volume Menu. As I
wrote the Program Selector, it requires an Apple //e, //c, or
/ /gs , and works in 80-co lumns.

The modifications already published include fixing one bug,
making it work with a Videx-compatible 80-column card for Apple
II Plus owners, following Apple's published spec's for
substitute QUIT-code, and making it begin with the menu bar on
something other than the first volume in the menu.

Quite a few readers of AAL are now using this Program Selector.
Some have gone the extra mile by adapting the S-C Program
Selector to their own preferences. Jim Hammond (of FastFind
SUPER INDEX) liked it so well he turned it into a product which
he sells (with my permission) as "STARTER/QUITTER". Larry
Skutchan (a blind user who adapted the S-C Word Processor into
a talking version) adapted it to work with the Echo Speech
Synthesizer. Brooke Boering (creator of CeeMac and Fire Organ)
put in a feature allowing you to limit the Volume Menu to a
particular disk drive. Brooke's ideas are what led me to try
to improve and upgrade my program.

The main computer here at the office is an Apple //e with a
10-meg Sider (ProDOS sees it as two drives in slot 7) , two
standard Apple floppies in slot 6, a RamFactor card in slot 4
(simulates one drive), a 1-meg RamWorks card in the AuxSlot
(simulates a drive in slot 3, Drive 2), and a 3.5 inch drive in
slot 2 (ProDOS thinks there are two drives there, even though I
only have one). When I type BYE or in some other way select
the ProDOS QUIT code, my S-C Program Selector takes over. The
old version seemed to go away and die for several seconds while
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ProDOS did a complete ONLINE check to find out what volume if
any was mounted in each and every drive. If ray hard disk is
not tu rned on , tha t takes severa l seconds fo r the fi rmware to
t i m e o u t . I f n o fl o p p i e s a r e i n t h e 5 . 2 5 d r i v e s , t h e y g o
through spinning, re-calibration, and the works before giving
u p .

-It finally dawned on me that what I wanted was to direct the
Program Selector to only try the slot and drive I booted from.Most likely if I booted from it, there is some kind of volume
t h e r e . O f c o u r s e I s t i l l w a n t e d t h e c a p a b i l i t y o f s e e i n g e v e r y
volume, but I did not want to waste all that time EVERY time 1

Brooke told me six months or more ago that I could plug a drive
ID into my ONLINE call (line 2760 of the original program) and
it would limit the display to that one volume. It turned out
t o b e a l i t t l e h a r d e r t h a n t h a t , b u t I d i d g e t t h a t t o w o r k .
But I could not decide on just one slot and drive. I wanted
that byte to be set up by ProDOS at boot-time to point to the
b o o t i n g d r i v e .

I remembered that the ProDOS startup code began by plugging the
boot dr ive ID in to i ts own ONLINE ca l l , which i t uses to get
the Volume Name. I looked up the code in the Supplement to
"Beneath Apple ProDOS", and found it. In ProDOS 1.1.1 it is

-done by the first two instructions at $2000; in ProDOS 1.2,
1.3, and 1.4 it starts six bytes later at $2006. The first

- i ns t ruc t i on i s "LDA $43" , wh ich p i cks up the d r i ve ID (s lo t
number times 16) that was used to load the PRODOS or P8 file.
The second one is "STA $21FE" for ProDOS 1.1.1, and "STA"
somewhere e l se fo r l a te r ve rs ions . I dec ided I cou ld pa tch
in to tha t "STA" i ns t ruc t i on a ca l l t o a p iece o f pa tch code
which would not only do the patched-over STA for Apple, but
a lso an addi t iona l one for me. More on th is la ter, when we get
into the code for my new Program Selector.

Anyway, the Program Selector now comes up only showing the
Vo l u m e N a m e o f t h e v o l u m e c u r r e n t l y i n t h e d r i v e P r o D O S w a s
booted f rom. I f tha t i s the vo lume I want , I jus t h i t RETURN
and see the menu of SYS and DIR files on that volume. If I
booted f rom RamPactor, th is a l l happens at b l inding speed.

I f t h e b o o t - d r i v e i s n o t t h e d r i v e I w a n t , I c a n t y p e a d i g i t
a n d s e l e c t a d i f f e r e n t d r i v e o r a l l d r i v e s . Ty p i n g a d i g i t 1
through 7 changes to drive 1 of that slot and displays the
v o l u m e N a m e i n t h a t d r i v e . T y p i n g t h e d i g i t " 8 " c h a n g e s t o
cr ive 2 in the same slot . Why 8? Why not? I t made the code
shorter, and it worked. Typing "0" changes back to the old
way, making a menu of all online volumes. If you select a
d r i v e w h i c h h a s n o v o l u m e m o u n t e d , y o u w i l l g e t a n e m p t y m e n u .
No problem, just select a different drive or all-drives, and
c o n t i n u e .

I also made various other improvements here and there, such as
making sure that text mode with a full-screen window is
6.- ! lected. I had to rev ise the "help" message at the bot tom of
tne menu display to include information on the digits 0-8.

A major constraint in adding new features was that I wanted to
retain the advantage of fitting inside the 768-byte hole in the
ProDOS fi le . In deve lop ing the new vers ion I dec ided no t to
worry about size too much until all the new features were
working. I tested them by BRONning the code at $1000, instead
of going through the process of putting it into ProDOS every
t ime . Then when i t was a l l r eady, I s t a r t ed l ook ing f o r ways
to shr ink the code and make i t fi t in on ly 768 by tes .

I t ran about 32 by tes over, so I needed a lo t o f shr ink ing .
For some reason I don't remember, back in 1986 I decided to
keep a lot of variables out of page zero. There is no
requirement to do this, so I moved these variables and saved
almost al l the bytes I wanted. All instructions referencing
these va r i ab les sh rank f rom th ree to two by tes . The res t o f
the savings were found by careful study of the code. If you
compare the new listing which follows with the one I publishedin 1986 you can find the tricks I pulled. The new version,
even wi th a l l the new features, is now shor ter than the
original 1 There are actually four unused bytes 1
I also wrote a program to automatically install the new Program
S e l e c t o r i n s i d e t h e P r o D O S fi l e . We l l , a l m o s t a u t o m a t i c a l l y.
You still have to BLOAD PRODOS or BLOAD P8, and UNLOCK the file
i f i t i s LOCKed. Then you or BRUN my INSTALL.QUITTER
program, and it automatically does the installation. Ifsuccessful, you get a nice message to that effect; then you
have to BSAVE the image and re-LOCK it. I thought it would be
too dangerous to make all of the above entirely automatic. If
my installer made a mistake.... So, I left the crucial part
m a n u a l .

The auto- ins ta l le r does d i f fe ren t ia te be tween ProDOS 1.1 .1 and
t h e l a t e r v e r s i o n s . I t m a k e s t h e b o o t - d r i v e p a t c h a t e i t h e r
$2002 or $2008, depending on where it finds the STA
i n s t r u c t i o n . A n d i f i t c a n n o t fi n d t h a t i n s t r u c t i o n , i t t e l l s
you so and quits. The Program Selector image is copied either
to $5700 ( fo r ProDOS 1 .1 .1 ) o r $5900 ( fo r la te r vers ions) .

T h e c o d e f o r t h e a u t o - i n s t a l l e r i s e x e c u t e d w h e n y o u B R U N
INSTALL.QUITTER. L ines 1460-2270 are the insta l la t ion code,
and l ines 2280 to the end are the Program Selector image.
Lines 1490-1710 try to determine which version of ProDOS, if
any, is in memory starting at $2000. If it finds a
recognizable version, it sets up various pointers according to
the version. If not, it prints out the long message from lines
2 1 6 0 - 2 2 2 0 .

Lines 1720-1800 copy a JSR to my patch code over the top of the
S TA x x x x i n s t r u c t i o n w h i c h s t a r t s a t e i t h e r $ 2 0 0 2 o r $ 2 0 0 8 . I t
also modifies my patch code to include exactly the correct STA
xxxx ins t ruc t ion wh ich we are pa tch ing over. The pa tch code is
at the very end of the Program Selector image, in lines
5970-6020. La ter, when th is pa tched ProDOS fi le is booted or
otherwise executed, my patch code will install the boot drive
I D i n t o t h e O N L I N E c a l l b l o c k a t l i n e 5 8 8 0 .
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L i n e s 1 8 1 0 - 1 9 5 0 c o p y t h e P r o q r a m S e l e c t o r i m a g e i n t o t h e P r o D O S
image, at ei ther $5700 or $5900 depending on version. Assuming
w e g o t t h i s f a r, l i n e s 1 9 7 0 - 1 9 9 0 w i l l p r i n t o u t t h e
" S U C C E S S F U L " m e s s a g e .

1 0 0 0 * S AV E N E W. Q U I T. C O D E
1 0 1 0 •
1 0 2 0 • I n s t a l l a t i o n :

1030 • 1. BLOAD PRODOS,TSYS,A$2000IQl io • 2. BRUN INSTALL.QUITTER
1 0 5 0 • 3 . B S AV E P R O D O S , T S Y S , A $ 2 0 0 0

1 0 5 2 . M A A S C M a c r o t o s h o r t e n l i s t i n g
1 0 5 3 . A S - " J 1 "

B P N T R
S P N T R
D P N T R
D I R . I N D E X
D I R . S T A R T
M A X . D I R P N T
S E L . L I N E
M A X . L I N E
U N I T
L E N G T H
C U R T Y P
C U R B L K

. D U M M Y
. O R 0 0 0 0

O F N B U F
D I R B U F

.OR $800

. B S 1 0 2 M

. B S 5 1 2

. E D

Basic-like macros which make the complex simple. Don't re-write that
multiplication routine for the hundredth time! Get EnterSoft instead! Do
8/16/32/64 bit Math/Input-Output/Graphics simply without all of the
hass les . These rou t i nes a rc a mus t fo r t he se r ious p rog rammer who
doesn't want to spend all of his/her time trying to re-invent the wheel.
DOS 3.3 Version=$30.00, ProDos Version=$30.00, BOTH for only $50.00.
G E T Y O U R S T O D AY.

For once! A shape table program which is logically organizied into its
componet parts. Each section resides In its own program. The editor,
disk access, Hi-Res section; each section is separate. Written almost
entirely in Basic, It is easily modified. Not copyprotected! Put them on a
Hard Disk, Ram Drive, anywhere! DOS 3.3 Version*$20.00, ProDos
Verslon=$20.00, BOTH for $30.00!

Send Check or Money Order To:

Mark Manning
Simulacron I/Baggy Game
P.O. Box 58598
Webster, TX 77596

ProDos Upgrade for DOS 3.3
EnterSoft Owners - $20.00

T h a n k s f o r t h e l e t t e r s

Keep Writing!

P A T H N A M E . E Q $ 2 8 0
B U F F E R . E Q $ 2 0 0 0
E N T L E N . E Q B U F F E R + $ 2 3 E N T R Y
ENTCNT .EQ BUFFER+$25 # ENTF
CV" .EQ $25
INVFLG .EQ $32
«15A0

1350 ;
1360 1
1 3 7 0 I
13B0 I

:
11110
11120
11130 111150
11150
11160
11170
11180
11190
1 5 0 0
1 5 1 0
1 5 2 0
1530155O

2 0 1 5 5 0
1 5 6 0
1 5 7 0
1580
1 5 9 0
1 6 0 0
1 6 1 0
1 6 2 0
1 6 3 0

13 1650
i l ls

1 0 1 6 7 0
100
1690
1 7 0 0
1 7 1 0
1 7 2 0

] 3S

1660
1 8 1 0
1 8 2 0
1 8 3 0
1850
1 8 5 0
1 8 6 0
1 8 7 0
I880
1 8 9 0
1 9 0 0
1 9 1 0
1 9 2 0
1 9 3 0
1950
1 9 5 0
1 9 6 0
1 9 7 0

10 i960
1 9 9 0
2 0 0 0
2 0 1 0

1 0 2 0 2 0
2030
2 0 4 0

E N T R Y L E N G T H
# ENTRIES PER BLOCK

I N I T
HOME
C L R E a
C O U T
G R O U T
S E T I N V
SETNORM

. E Q t F B 2 F

. E Q : i F C 5 8

.EQ : lFC9C

.EQ ; iFDED

.EQ liFD8E

. E Q : i F E 8 0

. E Q : ; F E 8 4

M L I . E Q i B F O O
BITMAP .EQ iBF58

.OR $1000

. T F I N S TA L L . Q U I T T E R

CALL .QUITTER
LDX /$5700 W H E R E I M A G E I S I N 1 . 1 . 1

WHERE LDA $13 IS IN 1.1.1LDA /$2000 WHERE LDA $43 IS IN 1.1.1
STA BPNTR+1
L D Y # 0
STY DPNTR
LDA $2000 SEE IF PRODOS IMAGE IS HERE
CMP #$4C IF "JMP" THEN PROBABLY 1.4
B N E . 1 . . . P R O B A B L Y 1 . 1 . 1
L D Y # 6 W H E R E L D A $ 4 3 I S I N 1 . 4
LDX /$59O0 WHERE IMAGE IS IN 1.4
STY BPNTR POINT AT LDA $43 „ „
STX DPNTR+1 POINT AT IMAGE OF QUITTER
I N X
I N X
STX QPATCH+2 ADDRESS IN IMAGE OF "ONLINE;^"
STX JSR.QPATCH+2 ADDRESS IN IMAGE OF QPATCH
L D Y 4 2
L D A P R O D O S . I D . S T R I N G , Y

S I O U I I .
D E Y
B P L . 2

- T r u s t w e h a v e P r o D O S i m a g e
L D Y # 2 P O I N T A T S T A X X X X
LDA (BPNTR),YV o r n i n , • A

tePA-feiii.i
STA (BPNTR),Y
I N Y
C P Y # 5
B O G . 3

-Copy Qu i t t e r i n t o P roDOS
L D A # Q U I T. I M A G E
STA SPNTR
L D A / Q U I T. I M A G E
S T A S P N T R + 1
L D X # 3 C O P Y 3 P A G E S
L D Y # 0
LDA (SPNTR),Y
STA (DPNTR),Y
I N Y
B N E . 5
I N C S P N T R + 1
INC DPNTR+1
D E X
B N E . 5

-Su cce ss fu l , sa y so a n d e n d
L D Y # I Q . G O O D
J S R I Q . P R I N T
R T S F I N I S H E D

-No ProDOS, o r a l ready pa tched
L D Y # I Q . B A D
J S R I Q . P R I N T
R T S

s o a n d e n d
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1 8
A 5 0 1

8 21
9 0 0 2
E 6 0 5
C6 OC
DO D1
1 8
A5 OE
6 9 0 2
CD F1 12

2 8 "
20 43 12
A 9 2 0
8 5 0 1
A 9 0 0
8 5 0 0
A O 0 0
B 1 0 0

• A D VA N C E T O N E X T E N T R Y
. 4 C L C

L D A D P N T R
A D C E N T L E N
S T A D P N T R
B C C . 5
INC DPNTR+1

. 5 D E C L E N G T H A T E N D O F B L O C K Y E T ?
B N E . 2 . . . N O , C O N T I N U E I N B L O C K
C L C
L D A C U R B L K
A D C # 2
CMP ACTLEN+1
B C C . 1 . . . Y E S , R E A D N E
R T S

D I S P L A Y . V O L U M E S
J S R S E T U P. D I S P L AY. L O O P
L D A / B U F F E R
S T A B P N T R + 1
L D A # B U F F E R

. 1 S T A B P N T R
L D Y # 0
LDA (BPNTR),Y
B E Q . 5 . . . E N D O F L I S T
A N D # i O F
B E Q . 3 . . . N O V O L U M E H E R E

. . . Y E S , R E A D N E X l

J S R C H E C K . F O R . S E L . L I N E

(BPNTR),Y G E T U N I T N U M B E R
I S O L A T E S L O T N U M B E R

2 9 0 7
09 BO
2 0 E D F D
A 9 A F
2 0 E D F D
B 1 0 0
O A
A9 B1
6 9 0 0
20 ED FD
A9 AO
2 0 E D F D
2 0 E D F D
2 0 7 9 1 1

# " 0 "
C O U T

C O U T
(BPNTR ),Y

P R I N T S L O T N U M B E R

# " 1 " A S
# 0 C H
C O U T
# " " P R I N T T
C O U T
C O U T
P R I N T. B P N T R . N A M E

G E T U N I T N U M B E R A G A I N
S E T C A R R Y I F D R I V E 2
A S S U M E D R I V E 1
C H A N G E T O 2 I F T R U E

P R I N T T W O S P A C E S

C L C
L D A B P N T R
ADC #16
B C C . 1
R T S

P O I N T T O N E X T V O L U M E N A M E

S T I L L I N S A M E P A G E

0 9 8 0
2 0 E D F D

A9 AO
2 0 E D F D

9 0 F 6
2 0 8 4 F E
E6 OA
4C 8E FD

P R I N T T H E V O L U M E O R F I L E N A M E

P R I N T . B P N T R . N A M E
L D Y # 0
LDA (BPNTR) ,Y GET NAME LENGTH
AND #$0F
T A X

. 1 I N Y P R I N T T H E V O L U M E O R F I
LDA (BPNTR),Y
ORA #$80
J S R C O U T
D E X
B N E . 1

.2 LDA #" " PRINT'TRnLING BLANKS
J S R C O U " ^
I N Y
CPY #16
B C C . 2
J S R S E T N O R M N O f M A L M O D E N O W
I N C M A X . L I N E C O U N T T H E L I N E
J M P C R O U T

^ 9 e 2 8 A o o l e A s s e r a b l v L i n e J a n u a r y . 1 9 8 8 r n n v r i a h h ( o Q - r Q n P T t

- A 4 0 9
0 0

- 1 0 F B
- 8 D 1 0
- C 9 B O
- 9 0 O F
- C 9 B 8
- F O 2 5
- B O E E
- O A
- O A
- O A
- O A
- 8 D E l
- A 9 9 B
- C 9 8 D
- F O 1 5
- C 9 8 8
- F O 1 9
- C 9 9 5
- F O 2 6
- C9 8A
- F O 2 2
- C 9 8 B
- F O O D
- C 9 9 B
- D O C D
- O A
- 6 0
- A D E l
- 09 80
- D O D A

4 4 6 0
CO 4470

4 4 8 0
C O 4 4 9 0

4 5 0 0
4 5 1 0
4 5 2 0

L D Y S E L . L I N E
LDA $C000« ^
B P L . 1
STA icOlO
CMP #$B0
B C C . 1 2
C M P # $ B 8
B E Q . 2 5
B C S . 1

C U R R E N T B R I G H T L I N E

READ. KEY FROM KEYBOARD
CLEAR THE STROBE
C H E C K F O R " 0 " . . . " 7 "

LEAVE SLOT*16 IN A, CARRY SET
STA ONLINE+1 CHANGE ONLINE CALL
L D A # $ 9 8
C H P # $ 8 D
B E Q . 2
CMP #$88
B E Q . 3
C M P # $ 9 5
BEQ .7„
CMP #i8A
BEQ .7„
CMP #$8B
BEQ .3

SIMULATE AN <ESCAPE>

< R E T O R N >
< —

DOWN ARROW

UP ARROW

BNE .1 GET ANOTHER CHARACTER
A S L . . . s e t . N E . a n d C A R R Y

. 2 R T S

B N E . 1 1 . . . A L W A Y .
<UP OR LEFT ARRCW>

o C L C

D E Y I S C U R R E l
B P L . 8 . . . N O T T I
LDY DIR. ST ART ARE WE D.
B E Q . 5 • • • l E S. D E C D I R . S T A R T ^

. 4 L D Y # 0 M A K E F I R
R T S

. 5 L D Y M A X . L I N E M A K E L A S
D E Y
R T S

• < D O W N O R R I G H T A R R C W > - - -

1 2 4 7 5 0
4760 T R Y D R I V E 2

. . . A L W A Y S

4 8 4 0
4 8 5 0 .- 4 8 6 0

4 8 7 0 .
4 8 8 0
4 8 9 0
4 9 0 0 *
4 9 1 0 .
4 9 2 0
4 9 3 0
4 9 4 0

ĝ̂O
5 0 1 0
5 0 2 0
5 0 3 0
5 0 4 0 ]

12 5050
5 0 6 0
5 0 7 0

12 5080
5 0 9 0
5 1 0 0

O D 5 11 0
5 1 2 0
5 1 3 0

OC 5140
5 1 5 0

1 2 5 1 6 0
5 1 7 0
5180
5 1 9 0
5 2 0 0
5 2 1 0
5 2 2 0
5 2 3 0

I 1 2 5 2 4 0
I 1 1 5 2 5 0

IS CURRENT BRIGHT LINE TOP LINE?
ARÊWE DISPLAYING THE FIRST ONE?
. . . Y E S
...NO, HOVE TOWARD FIRST LINE
MAKE #IRST LINE BRIGHT
HAKE LAST LINE BRIGHT

I N Y
C P Y H A X . L I N E
B C C . 8
L D A M A X . D I R P N T
S B C # 1 7
B C C . 1
CMP DIR. ST ART
B C C . 4
I N C D I R . S TA R T
L D Y S E L . L I N E
C L C
R T S

DISPLAŶ FILEŜ p̂ ^̂ p̂̂ ^̂ ^̂ ^̂ p
L D A D I R . S TA R T
S T A D I R I N D E X
JSR CLEAR.LINE.OR.PRINT.MORE.MSG

. 1 L D X D I R . I N D E X ^
LDY DIRBUF+256,X
B E Q . 4 . . . E N D O F L I S T
STY BPNTR+1
L D A D I R B U F, X

JSR CfficLFOR.SEL.LINE
■" " I s i i i S r u " "

B M I . 3 . . . S Y S F I L E
L D Y # Q . D I R
.HS 2C

. 3 L D Y # Q . S Y S
JSR MSG
JSR PRINT.BPNTR.NAME

HOVE TOWARD LAST LINE
BEYOND END OF SCREEN?

NO
! ! !yes, check i f showing last l ine

. YES
!!nO, MOVE TOWARD LAST LINE

A p p l e A s s e m b l y L i n e J a n u a r y , 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E P a g e



I N C D 5 R . I N D E 3 ^
D E C L E N G T H
B N E . 1

. 4 L D A D I R . I N D E X
CMP MAX.DIRPNT

CLEARTuNiToRTpRINT. MORE. MSG
B E Q . 1 C L E A R L I N E
LDY #Q.MORE
B N E M S G . . . A L W A Y S

. 1 J S R C L R E O L
J M P C R O U T

SETUPrDISPLAY.LOOP
L D A # 1 6 M A X 1 6 L I N E S I N L I S T
S T A L E N G T H
L D Y # 0
S T Y M A X . L I N E
I N Y S A M E A S V T A B 3 , H T A B 1
S T Y C V
J M P C R O U T

C H E C K . F O R . S E L . L I N E
L D A M A X . L I N E
C M P S E L . L I N E
B N E . 1
L D A B P N T R
S T A S P N T R
L D A B P N T R + 1
S T A S P N T R + 1
L D A # $ 3 F
S T A I N V F L G

. 1 R T S

SEE IF CURRENT L INE SHOULD
BE INVERSE MODE

. . . N O

...YES, SO SETUP POINTER

SET INVERSE MODE

M S G 1 J S R C O U T
I N Y

M S G L D A Q T S . Y
BNE MSGl
R T S

Q T S . E Q *
Q . S D V . E Q • - Q T S

> A S C " S / D V o l u m e N a m e "
. H S 0 0

Q . V H E L P . E Q • - Q T S
.HS 8D
> A S C " S e l e c t w i t h A R R O W S a n d < R E T U R N > "
. HS 8D
> A S C " S e e V o l u m e s w i t h < E S C A P E > o r 0 - 8 "
. H S 8 D 0 0

Q . S Y S . E Q " - Q T S
> A S C " S Y S — "
. H S 0 0

Q . D I R . E Q * - Q T S
> A S C " D I R — "
. H S 0 0

Q . M O R E . E Q • - Q T S
> A S C " « < M O R E » > "
. H S 8 D 0 0

C L O S E . D A # 1 , # 0

O N L I N E . D A # 2 , # 0 , B U F F E R

OPEN .DA #3,PATHNAME,OPNBUF
O . R E F . B S 1
R E A D . D A # 4
R . R E F . B S 1

.DA BUFFER,$9F00
A C T L E N . B S 2
P A T H . D A # 1 , P A T H N A M E

. B S $ 1 3 0 O - ^ - 7
QPATCH.EP

. E P
QPATCH STA ONLINE+1

S T A •
R T S

P a g e 3 0 A p p l e A s s e m b l y L i n e J a n u a r y , 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E

Special Version of S-C Macro for Huge Symbol Tables
- « « < »

S o m e t i m e s t h e r e j u s t i s n o t e n o u g h m e m o r y t o h o l d t h e e n t i r e s y m b o l t a b l e o f a
l a r g e a s s e m b l y, e s p e c i a l l y i n t h e P r o D O S v e r s i o n o f t h e S - C M a c r o A s s e m b l e r.
I n t h a t v e r s i o n , t h e s y m b o l t a b l e n o r m a l l y b e g i n s a t $ 1 0 0 0 a n d g r o w s u p w a r d ,
wh i l e t he sou rce p rog ram snugs up aga ins t $7400 , hang ing downward f r om the re .
E v e n w i t h t h e u s e o f t h e . I N B d i r e c t i v e t o b r i n g i n s e g m e n t s o f t h e s o u r c e
c o d e o n e d i s k b l o c k a t a t i m e , e x t r a - l a r g e p r o g r a m s c a n r u n o u t o f m e m o r y
d u r i n g a s s e m b l y . I t c a n b e e s p e c i a l l y f r u s t r a t i n g i n a n A p p l e / / e o r l a t e r
m a c h i n e , w h e n y o u k n o w t h e r e i s a l o t o f f r e e m e m o r y J u s t a c r o s s t h e
S o f t - S w i t c h R i v e r , o v e r t h e r e i n A u x - l a n d .

U n t i l n o w I h a v e r e s i s t e d u s i n g t h i s m e m o r y, t r y i n g t o r e m a i n f u l l y c o m p a t i b l e
w i t h o l d e r 6 4 K m a c h i n e s a n d t r y i n g t o k e e p t h e s p e e d a d v a n t a g e s o f
a l l - m a i n - m e m o r y . B u t fi n a l l y , t h e n e e d b e c a m e p e r s o n a l e n o u g h . I c r e a t e d a
s p e c i a l v e r s i o n w h i c h p u t s t h e e n t i r e s y m b o l t a b l e i n A u x R A M . I t w i l l r u n o n
a 1 2 8 k o r l a r g e r / / e , / / c , o r I l g s ; I h a v e n ' t t r i e d i t , b u t i t s h o u l d a l s o r u n
i n a n A p p l e I I P l u s w i t h a n A p p l i e d E n g i n e e r i n g Tr a n s w a r p c a r d p l u g g e d a n d
t u r n e d o n . T h e s y m b o l t a b l e s t i l l b e g i n s a t $ 1 0 0 0 , b u t i n A u x R A M ; a n d i t c a n
r i s e a s h i g h a s $ B F F F w i t h o u t c h a l l e n g e . T h a t i s $ B 0 0 0 t o t a l b y t e s , o r a b o u t
tw i ce as many as were ava i l ab le be tween $1000 and the bo t tom o f t he sou rce
prog ram in Ma inRAM. The space be low $1000 , down as fa r as $800 , i s occup ied
b y m a c r o p r i v a t e l a b e l s , i f y o u u s e a n y . O b v i o u s l y , t h e r e i s a l s o n o w m o r e
r o o m i n M a i n R A M f o r y o u r s o u r c e c o d e a n d / o r o b j e c t c o d e . A M i n u s : i f y o u
h a v e a / R A M d i s k i n s t a l l e d i n A u x R A M , t h e s y m b o l t a b l e w a l k s a l l o v e r i t .
Howeve r, i f you a re us i ng a RamWorks ca rd o r t he l i ke , w i t h t he i r PRODRIVE
s o f t w a r e , b a n k 0 o f A u x R A M i s l e f t a v a i l a b l e f o r j u s t t h e s e t y p e u s e s .

I f y o u n e e d s o m e t h i n g l i k e t h i s , i t ' s fi n a l l y h e r e . I ' m c a l l i n g i t V e r s i o n
2 .1 , and as a r eg i s t e red owne r o f t he P roDOS ve rs i on o f t he S -C Mac ro
Assemb le r you can have a copy f o r on l y $10 .

PR06RAHHER
Applied Engineering is seeking iin experienced 6502 and 65816 machine langua]
programmer. 2 >ears minimum programming experience is required. We offer ai
exciting opp(Kiunit)' for the experienced programmer to take his skills to the lir
Applied Engineering offers an excellent compen.satior. package including paid
\acations, 11 paid holidays per >ear, health insurance program and more.
Applied Engineerings location in the suburbs of north Dallas offers a "buyers
market" for housing, as well as excellent .schools, shopping and entertainment.
Succes.sful applicant should haw hea\y machine language experience on the Apj
lie and IkiS as well its familiarit> with AppleWorks. We're the best at what we d(
y o u a r e t o o , p l e i L s e s e n d y o u r r e s u m e t o ; -

. . - A p p l i e d E n g i n e e r i n g
P . O . B o x 5 1 0 0

C a r r o l l t o n , T X 7 5 0 1 1 ' ' ■
L . — ' ~ ' A t t n : P e r s o n n e l

WANTED
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" I l g s To o l b o x R e f e r e n c e " N o w A v a i l a b l e

At long last, Addlson-Wesley assures me they have printed the "Ilgs Toolbox
R e f e r e n c e " m a n u a l s , Vo l u m e s 1 a n d 2 . T h e s e a r e p r o b a b l y i n d i s p e n s a b l e t o o l s
for any serious Ilgs programmers. Until now, you could only get them in beta
versions through APDA. They are over 750 pages each, and cost $26.95 each
( $ 2 9 p l u s s h i p p i n g c h a r g e i f y o u o r d e r f r o m u s ) . E a c h o f t h e s t a n d a r d t o o l s
is described in great detail, with examples in both assembly language and C.

If they kept the same arrangement as my pre-beta copy (dated Nov 1986), there
are a total of 23 chapters in the set. In my edition. Volume 1 covers
toolsets in general, Desktop Bus, Control Mngr, Desk Mngr, Dialog Mngr, Event
Mngr, Font Mngr, Intger Math, Line Edit, Memory Mngr, Menu Mngr, Misc.Tools,
and Print Mngr; Volume 2 covers Quickdraw, SANE, Scheduler, Scrap Mngr, Sound
Mngr, Std. File Operations, Text.tools. Tool Locator, and Window Manager.
Vo l u m e 2 a l s o i n c l u d e s a n a p p e n d i x o n w r i t i n g y o u r o w n t o o l s e t .

T h e r e r e m a i n s o n e m o r e b o o k i n t h e I l g s s e r i e s , t h e " I l g s P r o g r a m m e r ' s
Introduct ion". A-W is now predict ing Apri l '88 for the publ ishing date, and a
price of $32.95. I guess I am old-fashioned, but to my mind this book should
have been published FIRST, and included FREE with every Ilgs purchase. Oh,
wel l We wi l l accept orders on this one now, and hold them unt i l the book
comes, at a price of $30 plus shipping (see note on page 3 for details on
s h i p p i n g c h a r g e s ) .

D O H L A N C A S T E R S T U F F

INTRODUCTION
TO POSTSCRIPT
A 65 min user group VHS
v i d e o w i t h D o n L a n c a s t e r
sharing many ot his laser
publishing and Poslscript
programming secrets.
Includes curve tracing, $5
toner relilling, the lull Kroy
Kolor details, page layouts,
plus bunches more.

$39 .50
E E V O I C E H E L P L I N E

ASK
THE GURU

. An entire set of reprints to
Don Lancaster 's ASK THE
G U R U c o l u m n s , a l l t h e
way back to column one.
Edited and updated.

Both Apple and desktop
publishing resources are
included that are not to be
f o u n d e l s e w h e r e .

$24 .50

APPLE llc/lle
ABSOLUTE

RESET
Now gain absolute control
over your Applel You stop
any program at any time.
E l im ina tes a l l d ropou ts on

your HIRES screen dumps.
G e t s r i d o f a l l h o l e b l a s t

ing. For any Ho or Me.

$19 .50

POSTSCRIPT̂
SHOW & TELL

Unique graphics and text
r o u t i n e s t h e o t h e r s d o n ' t
e v e n d r e a m o f . F o r m o s f

any Postscript printer.
Fully open, unlocked, and
easily adaptable to your k
o w n n e e d s . A v a i l a b l e f o r
Apple, PC, Mac, ST, many
o t h e r s .

$39 .50
V I S A / M C

Apple Assembly Line (ISSN 0889-4302) is published racnthly by S-C SOFTWARE
CORPORATION, P.O. Box 280300, Dallas, Texas 75228. Phone (214) 324-2050.
Subscription rate is $24 per year in the USA, Canada, and Mexico, or $36 in
o t h e r c o u n t r i e s . B a c k i s s u e s a r e $ 1 . 8 0 e a c h f o r Vo l u m e s 1 - 7 , $ 2 . 4 0 e a c h f r o m
later Volumes (plus postage) . A subscription to the newsletter with a Monthly
Disk containing al l program source' code and art ic le text is $64 per year in
the USA , Canada and Mex i co , and $90 t o o the r coun t r i es .

All material herein is copyrighted by S-C SOFTWARE CORPORATION, all rights
reserved. (Apple is a registered trademark of Apple Computer, Inc.)
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V o l u m e 8 — I s s u e 5 F e b r u a r y , 1 9 8

Peeking Inside AppleWorks 1.3, Part 3:
K e y b o a r d I n p u t S u b r o u t i n e s 2

P e r c e n t a g e P r i n t e r 2 0
A n o t h e r Q u i c k T w o - D i g i t D e c i m a l P r i n t e r 2 4
N e w V e r s i o n s o f S - C W o r d P r o c e s s o r 2 5
P r i n t i n g t h e P r o D O S D a t e a n d T i m e 2 7

A n o t h e r Wa y t o A s s e m b l e i n t o S Y S F i l e s

In the August 1987 issue of AAL I told how to patch the ProDOS
v e r s i o n o f S - C M a c r o A s s e m b l e r s o t h a t t a r g e t fi l e s ( . T F
d i rec t i ve ) cou ld be t ype SYS ra the r than B IN . Un fo r tuna te l y the
patches only work if the file is not already on the disk. In
o r d e r t o a v o i d a n e r r o r m e s s a g e y o u c a n s i m p l y d e l e t e t h e t a r g e t
fi le before each assembly, and the easiest way to do th is is by
making an EXEC file. For example, I was working on a large
p rog ram. SC .ACF i s t he fi l e w i t h a l o t o f i n c l ude ( . IN )
d i r e c t i v e s . S C W P. S Y S T E M i s t h e t a r g e t fi l e . W i t h t h e f o l l o w i n g
t h r e e l i n e s o f t e x t i n a n E X E C fi l e n a m e d A S M , I c a n d o a n
a s s e m b l y b y m e r e l y t y p i n g " - A S M " :

D E L E T E S C W P . S Y S T E M
L O A D S C . A C F
A S M

U n l e s s t h e a s s e m b l e r i s p a t c h e d , S C W P. S Y S T E M w i l l b e a t y p e B I N
fi l e a f t e r a s s e m b l y . W i t h t h e f o l l o w i n g t h r e e l i n e s i n a n E X E C
fi l e n a m e d S Y S , I c a n c h a n g e t h e fi l e t y p e o f S C W P. S Y S T E M f r o m B I N
t o S Y S b y t y p i n g " - S Y S " :

V E R I F Y S C W P . S Y S T E M

$800:A9 07 8D B4 BE A9 FF 8D B8 BE 20 00 BF C3 B4 BE 4C DA FD
MGO$800

T h e V E R I F Y c o m m a n d r e a d s t h e fi l e i n f o i n t o a b u f f e r a t $ B E B 4 .
The code being poked into $800 changes the buffer and does an HLI
c a l l t o S E T F I L E I N F O . I t t h e n p r i n t s o u t t h e e r r o r c o d e
r e t u r n e d , w h i c h w e h o p e i s 0 0 . I f n o t 0 0 , t h e r e w a s a n e r r o r .



P e e k i n g I n s i d e A p p l e W o r k s 1 . 3 , P a r t 3 : ,
Keyboard Input Subroutines ....Bob Sander-Cederlof

In this, the third of the series delving into the ApleWorks
code, we will look into the low-level keyboard input code and a
few associated routines. It is probably not extremely
exciting, but it is fundamental, and just the right amount of
c o d e f o r t h i s i s s u e o f A A L .

This time I decided to give an exact disassembly, rather than
rewriting routines to my own liking as I worked through them.
Nevertheless, I could not resist showing you my revisions of
two subroutines, as you will see below. Until now, I have been
working from a "raw" disassembly listing: that is, one
produced with the Apple monitor "L" command, and my pencil.
After figuring out what I wanted to reproduce, I sat down to
the keyboard and typed in an equivalent program. This time I
used the S-C DisAssembler to produce a set of source files, and
then worked them over with the editing facilities of the S
Kacro Assembler. The result will re-assemble to an exact copy
of APLWORKS.SVSTEH (version 1.3). Finally,,! lifted out the
subroutines I wanted to discuss this month and put them
toqccher irv o.ne source file. The result is on the following

r-'C bi£ha..->mbler sde Ciy v/ork a lot easier, but it did not
ji cryi'iu..., IX woes vfork .from; .a script which can detail
vi'l-TSi rfZt* rocu rtn-oefc. ate code, and which are data. The version
^ am® uSi . tV . i l fo uc4ld d i f ferent ia te between hex st r ings, ASCII

a n d 3 . d d i e a s t a b l e s . . F u r t h e r m o r e , S C D A l e t s m e g i v e
a d v a n c e w h e n I k n o w w h a t I w a n t t o c a l l t h e m .

S C I 5 A d e e s■ n o t , h a n d l e a l l t h e p a r a m e t e r s f o l l o w i n g J S R
xkxS i ioefi: which are part of the AppleWorks code. I t does
h a n d l e ' a S R S B F O O , ' w h i c h i s t h e P r o D O S M L I c a l l , b u t n o t t h e
nitt l t i tude of "AppleWorks calls which I discussed in the December
1 S 8 7 i s s u e o f A A L , S C D A a l s o d o e s n o t a u t o m a t i c a l l y g e n e r a t e
l o c a l l a b e l s w i t h i n s u b r o u t i n e s . A l l l a b e l s n o t a l r e a d y g i v e n
n a m e s a r e g e n e r a t e d a s " I . x x x x " , w h e r e x x x x i s t h e h e x a d e c i m a l
a d d r e s s . I h a v e g o n e t h r o u g h t h e s o u r c e c o d e a n d r e p l a c e d
t h e s e w i t h e i t h e r m e a n i n g f u l n a m e s o r l o c a l l a b e l s . I d i d
l e a v e o n e " I . " l a b e l , b e c a u s e I d i d n o t k n o w w h a t t o c a l l i t ,
i n l i n e 1 4 9 0 . S C D A a l s o g e n e r a t e s " X , " l a b e l s f o r v a r i a b l e s o r
s u b r o u t i n e s o u t s i d e t h e r a n g e b e i n g d i s a s s e m b l e d , a n d ° Z . "
l abe l s f o r page -ze ro re fe rences . I have l e f t some o f t hese i n
t h a t f o r m , p e n d i n g m o r e i n f o r m a t i o n a b o u t w h a t t h e y o u g h t t o b e
c a l l e d .

I f y o u l o o k a t t h e l i s t i n g t h a t f o l l o w s , y o u m a y n o t i c e s o m e
st range comment l ines that are fi l led wi th hexadecimal numbers.
F o r e x a m p l e , s e e l i n e 1 6 4 0 :

1640 * (1D35) 1066 1192 137F 193F 19C5 IBFD

These lines were produced by the S-C DisAssembler, and are
e m b e d d e d c r o s s - r e f e r e n c e l i n e s . T h e n u m b e r i n p a r e n t h e s e s i s
t h e a d d r e s s o f t h e l a b e l w h i c h f o l l o w s o n t h e n e x t l i n e , i n
t h i s c a s e " A W . K E y i N " . T h e l i s t o f n u m b e r s a f t e r t h e
p a r e n t h e s e s a r e a d d r e s s e s o f i n s t r u c t i o n s w h i c h r e f e r t o

■ ij

J
' ■ n

S - C M a c r o A a a e m b l e r V e r s i o n 2 . 0 D O S $ 1 0 0 , P r o D O S $ 1 0 0 , b o t h f o r $ 1 2 0
7 e i > l l o n 2 . 0 D O S U p g r a d e K i t f o r 1 . 0 / 1 . 1 / 1 " . » o w n e r s . $ 2 0
P r o D O S D p g r a d e K i t f o r V e r s i o n 2 . 0 D O S o w n e r s $ 3 0
C r o s s A s s e m b l e r s f o r o w n e r s o f S - C M a c r o A s s e m b l e r $ 3 2 . 5 0 t o $ 5 0 e a c h

(Available: 6800/1/2, 6301, 6805, 6809, 68000, Z-80, Z-8, 8018, 8051, 8085,
1802/11/5, FDP-11, GI1650/70, Mitsubishi 50710, others)

S o u r c e C o d e o f a n y S - C M a c r o A s s e m b l e r o r C r o s s A s s e m b l e r e a c h , a d d i t i o n a l $ 1 0 0
S - C D i s A s s e m b l e r ( P r o D O S o n l y ) w i t h o u t s o u r c e c o d e $ 3 0 , w i t h s o u r c e $ 5 0
R A K - V a r e D I S A S M ( D O S o n l y ) w i t h o u t s o u r c e c o d e $ 3 0 , w i t h s o u r c e $ 5 0
P r o V I E W ( P r o D O S - b a s e d d i s k u t i l i t y p r o g r a m ) $ 2 0
F u l l S c r e e n E d i t o r f o r S - C M a c r o ( w i t h c o m p l e t e s o u r c e c o d e ) $ 1 9
S - C C r o s s R e f e r e n c e D t l l i t y w i t h o u t s o u r c e c o d e $ 2 0 , w i t h s o u r c e $ 5 0
S-C Word Processor, both DOS 4 ProDOS, both 10- 4 SO-columns, wi th complete source code $50
D P 1 8 a n d D P F P, d o u b l e p r e c i s i o n m a t h f o r A p p l e s o f t , i n c l u d i n g c o m p l e t e s o u r c e c o d e . . . $ 5 0
ES-CAPE (Extended S-C Applesof t Program Edi tor ) , inc lud ing Vers ion 2 .0 Wi th Source Code . $50
E S - C A P E V e r s i o n 2 . 0 a n d S o u r c e C o d e U p d a t e ( f o r R e g i s t e r e d O w n e r s ) $ 3 0
B a g o f T r i c k s 2 ( Q u a l i t y S o f t w a r e ) ( $ 1 9 . 9 5 ) $ 1 5 '
S - C D o c u m e n t o r ( c o m p l e t e c o m m e n t e d s o u r c e c o d e o f A p p l e s o f t R O M s ) $ 5 0
C o p y I I P l u s ( C e n t r a l P o i n t S o f t w a r e ) ( $ 3 9 . 9 5 ) $ 3 0 •
A A L Q u a r t e r l y D i s k s $ 1 5 , o r a n y f o u r f o r $ 1 5

( A l l s o u r c e c o d e i s f o r m a t t e d f o r S - C M a c r o A s s e m b l e r. O th e r a s s e m b l e r s
require some effort to convert file type and edit directives.)

V i n y l d i s k p a g e s , 6 " x 8 . 5 " , h o l d t w o d i s k s e a c h 1 0 f o r $ 6 »
D i s k e t t e H a i l i n g P r o t e c t o r s ( h o l d 1 o r 2 d i s k s ) 1 0 c e n t s e a c h

( C a r d b o a r d f o l d e r s d e s i g n e d t o f i t 6 " X 9 ° E n v e l o p e s . ) o r $ 2 5 p e r 1 0 0 ®
E n v e l o p e s f o r D i s k e t t e M a i l e r s 6 c e n t s e a c h

S i d e r 2 0 M e g H a r d D i s k , i n c l u d e s c o n t r o l l e r 4 s o f t w a r e
S i d e r 1 0 M e g H a r d D i s k , i n c l u d e s c o n t r o l l e r 4 s o f t w a r e

($695) $550
($995) $860

($359) $320
($519) $190

M i n u t e m a n 2 5 0 U n i n t e r r u p t i b l e P o w e r S u p p l y . .
M inu teman 300 Un in te r rup t ib le Power Supp ly

6 5 8 0 2 M i c r o p r o c e s s o r , 1 M H z ( W e s t e r n D e s i g n C e n t e r ) $ 2 5
q u l k L o a d e r E P F O M S y s t e m ( S C R G ) ■ ( $ 1 7 9 ) $ 1 7 0
P R O m G R A M E R ( S C R G ) ( $ 1 1 9 . 5 0 ) $ 1 1 0

" E x p l o r i n g t h e A p p l e I l g s " G a r y B . L i t t l e
" A p p l e I l g s T e c h n i c a l R e f e r e n c e " M i c h a e l F i s c h e r
" 6 5 8 1 6 / 6 5 8 0 2 A s s e m b l y L a n g u a g e P r o g r a m m i n g " M i c h a e l F i s c h e r
" P r o g r a m m i n g t h e 6 5 8 1 6 " D a v i d E y e s 4 R o n L i c h t y
"Programming the Apple Ilgs in C and Assembly Language". . . .Mark Andrews
" A p p l e / / e R e f e r e n c e M a n u a l " A p p l e C o m p u t s r
" A p p l e / / o R e f e r e n c e M a n u a l " A p p l e C o m p u t e r
" P r o D O S - 8 T e c h n i c a l R e f e r e n c e M a n u a l " A p p l e C o m p u t e r
" P r o D O S - 1 6 T e c h n i c a l R e f e r e n c e M a n u a l " A p p l e C o m p u t e r
" A p p l e I l g s F i r m w a r e R e f e r e n c e " A p p l e C o m p u t e r
" A p p l e I l g s H a r d w a r e R e f e r e n c e " A p p l e C o m p u t e r
" A p p l e l i g s T o o l b o x R e f e r e n c e , V o l u m e 1 " A p p l e C o m p u t e r
" A p p l e I l g s T o o l b o x R e f e r e n c e , V o l u m e 2 " A p p l e C o m p u t e r
" A p p l e I l g s P r o g r a m m e r ' s I n t r o d u c t i o n " A p p l e C o m p u t e r
" P r o D O S I n s i d e a n d O u t " D e n n i s D o m s 4 T o m W e i s h a a r
" B e n e a t h A p p l e P r o D O S " D o n W o r t h 4 P i e t e r L e o h n e r
" B e n e a t h A p p l e D O S " D o n W o r t h 4 P i e b e r L e o h n e r
" I n s i d e t h e A p p l e / / o "
" I n s i d e t h e A p p l e / / e "
" U n d e r s t a n d i n g t h e A p p l e / / e "
" U n d e r s t a n d i n g t h e A p p l e I I "
" A p p l e I I + / l l e T r o u b l e s h o o t i n g 4 R e p a i r G u i d e " .
"Assembly Language for App lesof t Programmers" .
"Row That You Know Apple Assembly Language".
" E n h a n c i n g Yo u r A p p l e I I , v o l . 1 " .
" E n h a n c i n g Yo u r A p p l e I I , v o l . 2 " .
"Assemb ly Cookbook fo r the App le 11 / I Ie "
" M i c r o c o m p u t e r G r a p h i c s "
"Assembly L ines — the Book" .

G a r y B . L i t t l e
G a r y B . L i t t l e

J i m G a t h e r

. J i m S a t h e r
. B r e n n e r

P i n l e y 4 M y e r s
■ J u l e s G i l d e r
D o n L a n c a s t e r

D o n L a n c a s t e r

D o n L a n c a s t e r
. R o y E . M y e r s

R o g e r W a g n e r

($22 .95 )
($19 .95 )
($21 .95 )
($22 .95 )
($18 .95 )
($21 .95 )
( $ 2 1 . 9 5 )
( $ 2 9 . 9 5 )
( $ 2 9 . 9 5 )
( $ 2 1 . 9 5 )
( $ 2 1 . 9 5 )
($26 . 95)
( $ 2 6 . 9 5 )
( $ 3 2 . 9 5 )
( $ 1 6 . 9 5 )

($19 .95 )
( $ 1 9 . 9 5 )
( $ 1 9 . 9 5 )
( $ 1 9 . 9 5 )
( $ 2 1 . 9 5 )
( $ 2 2 . 9 5 )
( $ 1 9 . 9 5 )
( $ 1 8 . 9 5 )
( $ 1 9 . 9 5 )
( $ 1 5 . 9 5 )
( $ 1 7 . 9 5 )
( $ 2 1 . 9 5 )
( $ 11 . 9 5 )
( $ 1 9 . 9 5 )

$ 2 1 I
$ 1 9 '
$ 2 0 I
$ 2 1 I
$ 1 8 '
$23 ^
$ 2 3
$ 2 7
$ 2 7
$ 2 3
$ 2 3
$ 2 1
$ 2 1
$30
$16

$18 »
$18
$18
$18
$23
$21
$ 1 8
$ 1 8
$ 1 8
$ 1 5
$ 1 7
$ 2 0
$ 11
$ 1 2

• T h e s e i t e m s a d d $ 2 f o r f i r s t i t e m , $ . 7 5 f o r e a c h a d d i t i o n a l i t e m f o r O S s h i p p i n g .
+ I n q u i r e f o r s h i p p i n g c o s t .

Customers outs ide USA inqu i re fo r pos tage needed.
Te x a s r e s i d e n t s p l e a s e a d d 8 $ s a l e s t a x t o a l l o r d e r s .
« M j i s te r Ca rd , V ISA , D i scove r and Amer i can Exp ress »

S - C S o f h w o r e C o r p o r a t i o n
2 3 3 1 G u s T h o m a s a o n ' 1 2 5

DALLAS, TX 75228
P h o r w 2 1 4 - 3 2 4 - 2 0 5 0
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AW KEVIN. In this program, they jfst happen to

-iridrLs But X do not intend to use the code in this torm,
£broStiSy include your"own°rodrw!?HOO? the .PH and
. E P d i r e c t i v e s ,

in order to assemble these subroutines without the rest of the
b o d y o f A P L W O R K S . S Y S T E M , I p b

sSliNa â riLJî b̂Jil̂ 'rî JfuLrrn̂ ĥe danuaryifesfŝ S oFâ L I intend to include PRINTER.DRIVER m a
f u t u r e i s s u e . - :

f^hetactervfrom, the keyboard. It also does a lot of

s FokFthe-KEYIK-subroutine into four parts. The parti ;. lines. 1640-1720, and is the only entry point used by
>->pl»Works. "The second part (lines 1730-2570) handles thee£u?1 character input, getting a character either from the
type-ahead buffer or from the keyboard. The third part (lines2580-3560) checks for certain special characters and acts on
them. The last part (lines 3570-3630) stores the character in
5 3 4 a n d r e t u r n s .

Looking at the first section first, notice lines 1660-1680.
For reasons I have not yet determined, a flag is kept in
pagezero location $A4 which can cause all keyboard input to be
bypassed. You may remember, this same location also controlsscreen display (see the Jan 88 article). In both cases, if 5A4
is non-zero, the operation is bypassed. You will get no
display on the screen, and no keystrokes will be waited for.
KEYIN will tell the world you typed an ESCAPE key, no matter
v;hat you may have really done. I don't know why all this is
h e r e y e t .

Assuming $A4 is zero. Lines 1690-1720 will save the currentcursor position. Apparently the cursor position may be changed
in some circumstances within the KEYIN routine, and so we save
t h e m f o r l a t e r r e s t o r a t i o n .

The second part of KEYIN gets the next character. The "next
character" may have already been typed a while ago, and tucked
away in the type-ahead buffer. If so, KEYIN will get it from
t h e r e . I f n o t , i t w i l l w a i t u n t i l y o u t y p e o n e .
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For the "Instant On" Apple IlGS.

{ s ' R A ^ r

Permanent Storage with an
" E l e c t r o n i c H a r d D i s k "

N(W wiien \x)u aim on \our lies \olu-
fax-oiite prognim can apixrar on screen
in jiLSi a few seconds! Witli RamKeeiXT,
\-our lies memon- card will retain stored
ptogranxs and .stored dati while \x)ur
lies is turned otf RamKeeiser allows you
to dixide xour Ikis memorx' into part
"elecuonic hard disk" and pin R-\M for
xour programs xxxii kspace—in almost
anx- xx-ax- xou want mid at anxxime \x)U
xxriiu GS-ilVxL G.vl(/\M Plus A)5ple llGS
memon' caid and incist other IKls
memoix- cads ;ae compauble xx iih

I RiaiiKeeixr.

Supports Up to IVo IlGS Memory
Cards at tire Same Time

I If xou Ixiught xour lIGS xxiih Apple's
1 meniorx- card anil bier wished xou had
the CCrlivxt no problem RamKeeper xxill

; sup|X)rt Ixitli caals plugged into Ram-
! Keeixr simultineousixl

How i t 'Works
Just unplug xour lies meinorx- caai

'7Vv pHnixL'U'd mtrral

p/XxiuU-i DflT IJX' \XtOS
Vxy n' alum's uvU
nuu/c and pafDnned
tLs adi vnisi'd t
nx 'o inn i i ' nd l l x ' » i
i ih ik ' lx 'arU 'd lv "

Slcix.' W'ozniak 0)e ctvator
of. \!)pk' ConipnlLn-

KatnKeepeF"

frorn iour computer, plug xour llGS
memon- card into RiuiiKeqxr, plug
RamKee|xr into tlie lies memon- slot 11
xou hax-e another llGS memotx- card an
additional card sixket on KamKeeixr
xx-ill acrpmmodate xxiur second card
That's -all ihere is to it'

Reliability from the Most
Experienced

Applied Engineering has tlie mast
experience in tlie industrx- xxitli baaeix--
backed meinorx- for ihe Apple .so xou lae
assLffed of the most tellable menioix-
back-up sxstem axatlable. ,\nd In the
xxorid of batterx- backed memory, reliabil-
it\- is exeixtliing! Tliaf s xvh\- Applied
Engineering uses the more de[X-ncbble
Gel-Celi's instead of Ni-Cud batteries (if
Ni-Cad's aren't dischaiged periodicaih-,
tiiex- lose much of tlieir capacitx-).
RiuiiKeeper has dase to 6 limes (about
6 houis) ilie "total pAxer failure" back
up time of oilier sxstems. xxiien pixx er
reatms RainKeeixr automaticallx- re
charges tlie bacterx- to a hill charge \Xitli
poxxer from xour xxall outlet, RamKeeper
xxill back-up your lies memotx- cards
RiVM iiidelinaieix-.

RamKeeper Has and
D o e s I t , \ 11 !
. ..xjloxxs iitstant access to xour programs

wiiliout sloxx- disk delaxs

i . Configure Kilobxres or .Megabxtes of
■ iastani RO.M storage for xour faxorite
I pmgrams

. Reduces poxxer .strain to xour internal
llGS' [XAx-er .supplx-

. Contains back-up suitus LED.'s

. Can support up to txxo llGS memon-
cuds siniultaneoush-

. Supports txxh 256k insuiUed memon- ^
chip boards like as-RAM and ilie Apple j
lies Memotx- Lxjxtnsion Card as well |
as 1 MEG iastalled memon- chip i
bo-aras like GvRAM Plus j

. 5 -x -e -ar l iavs le t ree w-ar ran tx - j
. 15 tby nionc.- back gutirantee j
. Pmuiix- made in the USA }
. RamKeqx-r comes compk-ia w-ith 1

battetx-, software and documentation ;

On ly $179.00! |
(as-{i-\.\f card sixjirn in pixjto
no t i nc luded)

i Order Your R:imKeeper Today!
1 See your dealer or cail (214 ) 241-6060. ,
1 9:00-11:00 CST ~ dasĵ  a week, or .-yend
1 check or mone\- order to Apiilied
! Engineering Ma.s(erCard, MS-V and
I CO.D. -î 'elcome Texics residenii add 1%
I .s;iles ta.x .\dd 510.00 if outside U.S.A.

I a- /1PPL10 €nGiri€€R!nG~
; 77ae Apple euhancemeyjt experts.
\ (214) 241-6060
■ P.O . I Jo .x C i r ru l l t o r i .TX "S (X)6

1 lYici'S .tiihjtil In Oyiii.iH- inlhniil iinlitc
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Yo u w i l l r e c a l l t h a t I t a l k e d a b o u t t h e P O L L . K E Y B O A R D
subroutine and the type-ahead buffer in the December 1987
i s s u e . L i n e s 3 9 7 0 - 4 3 0 0 o f t h i s m o n t h ' s c o d e s h o w t w o m o r e
s u b r o u t i n e s a s s o c i a t e d w i t h t h e t y p e - a h e a d b u f f e r .
CLEAR.KEYBUF will empty the type-ahead buffer, and CHECK.KEYBUF
wi l l t es t whe the r the re a re any charac te rs i n the bu f fe r o r
n o t . F o r s o m e r e a s o n t h e r e d o e s n o t a p p e a r t o b e a n y
subrout ine to ge t a charac ter ou t o f the type-ahead buffe r ;
i ns tead , t ha t code i s i nc luded i n - l i ne whereve r i t i s needed .
T h i s i s n o t v e r y e f fi c i e n t , b u t i t " i s w h a t i s " . L i n e s
1 7 6 0 - 1 8 5 0 a r e o n e e x a m p l e o f t h i s . I f i t w e r e u p t o m e , I
t h i n k I w o u l d h a v e w r i t t e n o n e s u b r o u t i n e w h i c h r e t u r n e d C a r r y
C l e a r i f t h e r e w e r e n o c h a r a c t e r s i n t h e b u f f e r , o r C a r r y S e t
i f t h e r e w a s a l e a s t o n e c h a r a c t e r . I n t h e l a t t e r c a s e , I
w o u l d a l s o r e t u r n t h e n e x t c h a r a c t e r f r o m t h e b u f f e r i n t h e
A - r e g i s t e r . S o m e t h i n g l i k e t h i s ;

G E T. C H A R . F R O M . K E Y B U F. I F. A N Y
L D A K E Y B U F . O U T
C M P K E Y B U F . I N
B E Q . 2 . . . b u f f e r i s e m p t y
T A X U s e t h e " o u t " i n d e x
L D A K E Y B U F, X G e t c h a r a c t e r f r o m b u f f e r
I N X A d v a n c e b u f f e r i n d e x
C P X # 1 0 C o m p a r e t o b u f f e r s i z e
B C C . 1 . . . n o t o f f t h e e n d y e t
L D X # 0 W r a p - a r o u n d t o b e g i n n i n g

. 1 S T X K E Y B U F . O U T N e w " o u t " i n d e x
I n d i c a t e w e g o t a c h a r a c t e r

I n d i c a t e b u f f e r w a s e m p t y

I f t ha t sub rou t i ne ex i s ted , I cou ld rep lace l i nes 1760 -1850
w i t h

1 7 6 0 J S R G E T. C H A R . F R O M . K E Y B U F. I F. A N Y
1 7 7 0 B C S . 1 1 . . . g o t a c h a r

a n d e l i m i n a t e t h e C H E C K . K E Y B U F s u b r o u t i n e . C l e a n e r c o d e , i n m y
e s t i m a t i o n , a n d s h o r t e r t o o .

I f t h e r e i s n o c h a r a c t e r w a i t i n g i n t h e t y p e - a h e a d b u f f e r ,
l i nes 1860 and fo l low ing w i l l ge t one f rom the keyboard . Th is
is not as s imple as i t sounds, because there are a lot of
o p t i o n s . F i r s t , t h e r e a r e t h r e e p o s s i b l e c h o i c e s f o r t h e k i n d
of cursor d isp lay dur ing keyboard input . As the comments in
l ines 1860-1940 say, you may choose a bl inking underl ine
c u r s o r , a fl a s h i n g b l o c k c u r s o r , o r n o c u r s o r a t a l l . I f y o u
are an App leWorks user, you wi l l recogn ize the fi rs t two
op t i ons as t he i nse r t and ove rw r i t e cu r so r s . The t h i r d , no
c u r s o r a t a l l , u s e d w h e n a m e s s a g e l i k e " P r e s s A n y K e y t o
Continue" is displayed. The options are selected by values in
t w o v a r i a b l e s I h a v e n a m e d K E Y I N . C U R S O R . F L A G a n d
K E Y I N . C U R S O R . T Y P E .

^Just in case we are going tq display a cursor, lines 1960-2050r e t r e i v e t h e c u r r e n t s c r e e n c h a r a c t e r a t t h e c u r s o r p o s i t i o n
a n d s a v e i t . I f t h e c u r r e n t c u r s o r p o s i t i o n i s i n A U X R A M ,
t h e n s c r e e n m e m o r y i s l e f t s w i t c h e d i n t h e A U X p o s i t i o n . L i n e
2 5 4 0 w i l l l a t e r s w i t c h i t b a c k t o M A I N R A M , a f t e r a k e y s t r o k e
h a s b e e n r e a d .

L i n e s 2 0 7 0 - 2 0 8 0 t e s t w h e t h e r w e h a v e c h o s e n t o d i s p l a y a c u r s o r
o r n o t . I f n o t , l i n e s 2 0 9 0 - 2 1 4 0 w i l l c a l l o n t h e R E A D . K E Y B O A R D
s u b r o u t i n e t o w a i t f o r y o u t o t y p e s o m e t h i n g . R E A D . K E Y B O A R D
( l i n e s 3 6 7 0 - 3 9 5 0 ) i s a l i t t l e s m a r t e r t h a n t h e a v e r a g e k e y b o a r d

r e a d e r . F i r s t , i t d o e s n o t w a i t f o r e v e r . Y o u c a l l i t w i t h a
t i m e o u t v a l u e i n t h e Y - r e g i s t e r . T h e l o o p w h i c h p o l l s t h e
k e y b o a r d c o u n t s d o w n t h e t i m e o u t v a l u e . I f i t r e a c h e s z e r o ,
R E A D . K E Y B O A R D r e t u r n s w i t h a FA L S E s t a t u s ; i f y o u t y p e a k e y
b e f o r e t i m e o u t , R E A D . K E Y B O A R D r e t u r n s w i t h t h e c h a r a c t e r i n t h e
A - r e g i s t e r a n d a T R U E s t a t u s . I n a d d i t i o n , n o t i c e a t l i n e 3 7 5 0
t h a t R E A D . K E Y B O A R D s t o r e s w h a t e v e r c h a r a c t e r w a s i n t h e
A - r e g i s t e r o n t h e s c r e e n . T h i s c h a r a c t e r i s d e t e r m i n e d b y y o u r
c h o i c e o f a c u r s o r d i s p l a y . F i n a l l y , t h i s s u b r o u t i n e r e a d s t h e
O p e n - a n d S o l i d - A p p l e k e y s . I f e i t h e r o n e o f t h e m i s
d e p r e s s e d , b i t 7 o f t h e c h a r a c t e r v a l u e i s m a d e 1 ; i f n e i t h e r
i s d e p r e s s e d , b i t 7 i s m a d e 0 .

I f y o u d o w a n t a c u r s o r d i s p l a y , l i n e s 2 1 5 0 - 2 1 7 0 d e c i d e w h i c h
t y p e y o u w a n t . L i n e s 2 1 8 0 - 2 3 1 0 h a n d l e t h e b l i n k i n g u n d e r l i n e ,
a n d l i n e s 2 3 2 0 - 2 4 6 0 h a n d l e t h e fl a s h i n g b l o c k . T h e b l i n k i n g
u n d e r l i n e i s i n r e a l i t y a r e p e a t i n g s e r i e s o f t h r e e c h a r a c t e r s :
a n u n d e r l i n e , a b l a n k , a n d t h e o r i g i n a l s c r e e n c h a r a c t e r . T h e
t i m e o u t v a l u e s a r e c h o s e n s o t h a t t h e u n d e r l i n e a n d b l a n k e a c h
a r e o n t h e s c r e e n f o r a b o u t 1 7 % o f t h e t i m e , a n d t h e o r i g i n a l
c h a r a c t e r t h e r e m a i n i n g 6 6 % . I f y o u l i k e c h a n g i n g s u c h t h i n g s ,
t h i s i s t h e p l a c e t o d o i t . Y o u c a n c h a n g e t h e o v e r a l l s p e e d
o f t h e b l i n k , o r c h a n g e t h e r a t i o , o r c h a n g e t h e c h a r a c t e r s .
Yo u m i g h t c h o o s e o n e o f t h e m o u s e t e x t c h a r a c t e r s h e r e , j u s t f o r
f u n , i n s t e a d o f t h e u n d e r l i n e . F o r e x a m p l e , $ 5 C i n s t e a d o f $ D F
w o u l d d i s p l a y a n u n d e r - a n d o v e r - l i n e c h a r a c t e r .

T h e fl a s h i n g b l o c k c u r s o r d i s p l a y i n v o l v e s c h a n g e t h e c h a r a c t e r
r e t r i e v e d f r o m t h e s c r e e n t o t h e i n v e r s e e q u i v a l e n t c h a r a c t e r ,
a n d a l t e r n a t i n g b e t w e e n i t a n d t h e o r i g i n a l c h a r a c t e r . L i n e s
2 3 3 0 - 2 4 2 0 p u t u p t h e i n v e r s e c h a r a c t e r f o r 7 9 % o f t h e t i m e , a n d
l i n e s 2 4 3 0 - 2 4 6 0 p u t u p t h e n o r m a l c h a r a c t e r f o r 2 1 % o f t h e
t i n e .

R e g a r d l e s s o f w h i c h o f t h e t w o d i s p l a y s y o u c h o o s e , w h e n y o u
t ype a key con t ro l w i l l go t o " . 10 " a t l i ne 2480 . He re t he
o r i g i n a l s c r e e n c h a r a c t e r w i l l b e r e s t o r e d .

A n d , r e g a r d l e s s o f w h i c h o f t h r e e c u r s o r - t y p e s , y o u e v e n t u a l l y
w i ) \ d u p a t " . 11 " , l i n e 2 5 4 0 . H e r e w e t u r n s c r e e n R A M b a c k t ^
M A I N , a n d t e s t w h e t h e r y o u h a v e o p t e d f o r f u r t h e r a n a l y s i s o f
t h e i n p u t c h a r a c t e r o r n o t . T h e v a r i a b l e a t $ F C 4 , w h i c h I d i d
n o t g i v e a m e a n i n g f u l n a m e y e t , c o n t r o l s t h a t o p t i o n . I f $ F C 4
i s n o n - z e r o , t h e g a m e i s a l l o v e r ; i f z e r o , t h e K E Y I N . A N A LY S I S
s e c t i o n g e t s t o d o s o m e w o r k .
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I h a v e d e t a i l e d w h a t K E V I N . A N A L Y S I S d o e s i n t h e c o m m e n t s i n
l i n e s 2 5 8 0 - 2 7 9 0 . A n y n o r m a l p r i n t i n g c h a r a c t e r w i l l s i m p l y b e
p a s s e d t o y o u w i t h o u t f u r t h e r a c t i o n . A n y c o n t r o l c h a r a c t e r
w i l l c l e a r t h e t y p e - a h e a d b u f f e r a n d t h e n b e p a s s e d t o y o u .
A n y A p p l e - c h a r a c t e r w i l l a l s o c l e a r t h e t y p e - a h e a d b u f f e r , a n d
i f i t i s n o t o n e o f t h e s p e c i a l o n e s i t w i l l b e p a s s e d t o y o u .

T h e " s p e c i a l " A p p l e - c h a r a c t e r s a r e w h
f o r . L i n e s 2 9 9 0 - 3 0 4 0 m a p l o w e r - c a s e
r a n g e . A p p l e - E i s u s e d t o c h a n g e t h e
a b l i n k i n g u n d e r l i n e c u r s o r o n t h e s c
i t c h a n g e t o a fl a s h i n g b l o c k c u r s o r ,
c u r s o r - t o g g l i n g c o d e i s i n l i n e s 3 5 0 0
t o p r i n t t h e s c r e e n c o n t e n t s o n y o u r
t h e s c r e e n d u m p i s l o c a t e d r i g h t h e r e
A p p l e - Q , - S , a n d - Y a r e a l s o l o o k e d f
A p p l e - / , l i n e s 2 9 0 0 - 2 9 8 0 c h a n g e i t t o
n e w c o d e o n t o y o u .

a t K E Y I N . A N A L Y S I S i s h e r e
l e t t e r s t o t h e u p p e r - c a s e

c u r s o r - t y p e . I f y o u h a v e
r e e n , t y p i n g A p p l e - E m a k e s

A n d v i c e v e r s a . T h e
- 3 5 6 0 . A p p l e - H i s u s e d
p r i n t e r . T h e c o d e t o d o
, i n l i n e s 3 1 7 0 - 3 4 0 0 .
o r . I f y o u t y p e a n d

a n A p p l e - ? a n d p a s s t h e

B y t h e w a y , t h a t c o d e f o r t h e A p p l e - / i s s u r e
t e s t s f o r t h e " / " c h a r a c t e T H R E E T I M E S I W h y ?
t w o r e a s o n a b l e a n s w e r s . F i r s t , m a y b e t h e r e u
o t h e r k e y s b e s i d e s " / " w h i c h w e r e c h a n g e d t o
t h e a u t h o r s i m p l y p a t c h e d t h e c o d e t h e w a y i t
t h a n r e v i s i n g a n d r e - a s s e m b l i n g i t . N a w . . . .
t h a t t h i s i s a " h o o k " f o r c a t c h i n g k n o c k o f f s
h a v e f o u n d o t h e r h o o k s , s u c h a s d e l i b e r a t e u s ^
r e f e r e n c e t o a p a g e z e r o v a r i a b l e w h e n a 2 - b y t
c o u l d h a v e b e e n u s e d . A n y o n e c o p y i n g t h e c o d
i l l e g a l c o p y o f A p p l e W o r k s f o r s a l e u n d e r t h e
m i s s t h e s e h o o k s , a n d fi n d t h e m s e l v e s w a k i n g

s t r a n g e . I t
I c a n t h i n k o f

s e d t o b e t w o
" ? " ; i f s o , m a y b e

i s n o w r a t h e r
M o r e l i k e l y i s

o f t h e c o d e . I
e o f a 3 - b y t e
e i n s t r u c t i o n
e t o c r e a t e a n

i r o w n n a m e m i g h t
u p i n c o u r t .

T h e S c r e e n P r i n t c o d e i s r a t h e r i n t e r e s t i n g . I t c a l l s o n a
s u b r o u t i n e I c a l l P R I N T E R . D R I V E R f o r p r i n t i n g e a c h l i n e , b u t
t h a t s u b r o u t i n e i s n o t l i s t e d h e r e . T h e r e a r e f o u r d i f f e r e n t
t y p e s o f c a l l s t o P R I N T E R . D R I V E R , c o n t r o l l e d b y t h e v a l u e i n
t h e A - r e g i s t e r . I f ( A ) i s z e r o , t h e p r i n t e r i s i n i t i a l i z e d .
O n a n A p p l e / / e t h i s m e a n s s e n d i n g o u t a c o n t r o l - I c o d e , a n d
" 8 0 N " , w h i c h t u r n s o f f t h e s c r e e n e c h o m a n y p r i n t e r i n t e r f a c e s
w o u l d o t h e r w i s e p e r f o r m . O n a n A p p l e / / c i t s e n d s o u t t h e
c o n t r o l s t o s e t u p t h e b a u d r a t e a n d L F a f t e r C R f o r a s e r i a l
I m a g e W r i t e r p r i n t e r . M o r e o n t h i s i n a f u t u r e i s s u e .

L i n e s 3 2 3 0 - 3 2 9 0 c o p y a l i n e f r o m t h e s c r e e n t o a b u f f e r
s t a r t i n g a t $ 9 0 0 , a n d t h e n p r i n t i t o n t h e p r i n t e r . A t l i n e s
3 2 5 0 - 3 2 7 0 P R I N T E R . D R I V E R i s c a l l e d w i t h ( A ) = 7 9 , t h e l i n e
l e n g t h , w h i c h m e a n s t o p r i n t a s t r i n g w h o s e a d d r e s s f o l l o w s t h e
J S R i n s t r u c t i o n . T h e n a t l i n e s 3 2 8 0 - 3 2 9 0 P R I N T E R . D R I V E R i s
c a l l e d w i t h ( A ) = $ F E , w h i c h m e a n s t o p r i n t a c a r r i a g e r e t u r n .
F i n a l l y , L i n e s 3 3 4 0 - 3 3 5 0 c a l l P R I N T E R . D R I V E R w i t h ( A ) = $ F F ,
m e a n i n g t o " c l o s e " t h e d r i v e r .

A f t e r t h e s c r e e n p r i n t i s c o m p l e t e d , l i n e s 3 3 7 0 - 3 3 9 0 m a k e s u r e
t h e c u r s o r i s b a c k w h e r e i t s t a r t e d . H o w e v e r , I d i d n o t n o t i c e
a n y w h e r e i t e v e r g o t m o v e d , s o t h i s m a y b e r e d u n d a n t c o d e . T h e
s u b r o u t i n e c a l l e d h e r e , M O V E . C U R S O R . T O . X Y , i s s h o w n i n l i n e s
4 3 2 0 - 4 4 8 0 . I t u s e s a r o u n d - a b o u t m e t h o d , b u i l d i n g a s t r i n g f o r
l a s t m o n t h ' s D I S P L AY. S T R I N G s u b r o u t i n e . T h e s e t u p f o r

SPECIAL ! I I EXPANDED RAM/ROM BOARD; $39.00
Similar to our $30 RAM/ROM dev board described below. Except this board has two sockets to hold your choice
of 2-2K RAM. 2-2K ROM or even 2-4K ROM for a total of 8K. Mix RAM and ROM too. Although Apple limits
access to only 2K at a time, soft switches provide convenient socket selection. Hard switches control defaults.

IMPROVED Mi J[ IN A MAC (ver 2.0): $75.00
Now includes faster graphics, UniDisk support and more! Bi-directional data transfers are a snap! This Apple II
emulator runs DOS 3.3/PROOOS (including 6502 machine language routines) on a 512K MAC or MACPIUS. All
Apple II features are supported such as HI/LO-RES graphics. 40/60 column text, language card and joystick.
Also included: clock. RAM disk, keyboard buffer, on-screen HELP, access to the desk accessories and support
for 4 logical disk drives. Includes 2 MAC diskettes (with emulation, communications and utility software, plus
DOS 3.3 and PRODOS system masters, including Applesoft ar>d Integer BASIC) and I Apple II diskette.

SCREEN.GEN: $35.00
Develop HI-RES screens for the Apple II on a Macintosh. Use MACPAINT (or any other application) on the MAC to
create your Apple II screen. Then use SCREEN.GEN to transfer directly from the MAC to an Apple 11 (with
SuperSerial card ) or lie. Includes Apple 11 diskette with transfer software plus fully commented S(XJRCE code.

MIDI-MAGIC for Apple //c: $49.00
Compatible with any MIDI equipped music keyboard, synthesizer, organ or piano. Package includes a MIDI-out
cable (plugs directly into modem port - no modifications required!) and B-song demo diskette. Large selection of
digitized QRS player-piano music available for 19.00 per diskette (write for catalog). MIDI-MAGIC compatible
with Apple II family using Passport MIDI card (or our own input/output card w/drum sync for only $99.00).

FONT DOWNLOADER & EDITOR: $39.00
Turn your printer into a custom typesetter. Downloaded characters remain active while printer is powered.
Use with any Word Processor program capable of sending ESC and control codes to printer. Switch back and
forth easily between standard and custom fonts. Special functions (like expanded, compressed etc.) supported.
Includes HIRES screen editor to create custom fonts and special graphics symbols. For Apple II. II+. //e. Specify
printer. Apple Imagewriter.Apple Dot Matrix, C.ltoh 851 OA (Prowriter). Epson FX 80/85. or Okidata 92/192.
* FONT LIBRARY DISKETTE *1: $19.00 contains lots of user-contributed fonts for ail printers

supported by the Font Downloader & Editor. Specify printer with order.
DISASM 2.2e : $30.00 ($50.00 with SOURCE Code)

Use this intelligent disassembler to Investigate the inner workings of Apple II machine language programs.
DISASM converts machine code into meaningful, symbolic source compatible with S-C, LISA. ToolKil and other
assemblers. Handles data tables, displaced object code & even provides label substitution. Address-based triple
cross raference generator included. DISASM is an invaluable machine language learning aid to t)oth novice 6c
expert alike. Don Lancaster says DISASM is 'absolutely essential" in his ASSEMBLY COOKBOOK.

The "PERFORMER" CARD: $39.00 ($59.00 with SOURCE Code)
Converts a 'dumb' parallel printer 1/F card into a smart' one. Simple command menu. Features include
perforation skip, auto page numbering with date & title, large HiFtES graphics & text screen (kanps. Specify
printer: hX-80 with Graftrax-60. MX-100. MX-SO/lOO with Graftraxplus. NEC 8092A. C.ltoh 8510
(Prowriter). OkiData 82A/83A with Okigraph & OkiData 92/93.

"MIRROR" ROM: $25.00 ($45.00 with SOURCE Code)
Communications ROM plugs directly into Novation's Apple-Cat Modem card. Basic modes: Dumb Terminal.
Remote Console Sc Programmable Modem. Features include: selectable pulse or tone dialing, true dialtone
detection, audible ring detect, ring-back, printer buffer, 80 col card 2k shift key mod support.

RAM/ROM DEVELOPMENT BOARD: $30.00
Plugs into any Apple slot. Holds one user-supplied 2Kx8 memory chip (6116 type RAM for program development
or 2715 EPROM to keep your favorite routines on-line). Maps into $CnOO-CnFF and $C800-CFFF.

c-PRINT For The APPLE / / c : $69 .00
Connect standara parallel printers to an Apple //c serial port. Separate P/S included. Just plug in and print!

Unless otherwise specified, all Apple II diskettes are standard (not copy protected!) 3.3 DOS.
Avoid a $3.00 handling charge by enclosing full payment with order. VISA/MC and CCX) phone orders OK.
RAK-WARE 41 Ralph Road W.Orange NJ 07052 (201)325-1885
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DISPLAY, STRING is also handleS in ̂ n îLo^ '̂l̂ haven t̂̂code I called POINT.PSTR.AT.OAOO, lines 4500-4600. I ̂ ven t
vet found any reason why this code is not simpler. Why gtrough the back bedroom to get from the kitchen to the dining
room? I think I would have written MOVE.CURSOR.TO.XY like
t h i s :

SC.MOVE.CURSOR.TO.XY
T X A

c l c
A D C A W . L E F T
S T A A W . C H
T Y A

A D C A W . T O P
S T A A W . C V
R T S

The screen print code also calls on the subroutine I show in
lines 4620-4940 , COPY.SCRN.LINE.TO .090 0 . This subroutineip "e line " Sh.r.clpp., ttan.l.ting the. fto printer codes, and places the result in a buffer at $0900.
Another subroutine, MAP. SCRN .CHARS .TO. INTERÎ AL, does the
translkion That HAP... subroutine is never called from
anywhere else, so it really should be considered part of the
COPY... subroutine. Together they take 72 '^ytes.
COPY..., and my simpler, shorter version is shown in lines
5240-5600. Mine only takes 50 bytes,
go over the whole program the same way, there might be room for
a l o t o f n e w f e a t u r e s .

1 4 -
1 5 -
1 6 -
8 0 -
8 4 -
9 8 -
A 4 -

0 9 0 0 -
0 9 0 1 -

O A O O -
0 A 0 1 -
0 A 0 2 -

0 E A 7 -

0 F 3 B -
0 F 3 D -
0 F C 4 -

1 0 9 9 - 0 0 O A

1 1 7 6 - 0 1
11 7 7 - 0 1
11 7 8 -
1 1 7 A -
1 1 8 4 - 0 0
1 1 8 5 - 0 0

1 0 0 0
1 0 1 0
1 0 2 0
1 0 3 0
1 0 4 0
1 0 5 0
1 0 6 0
1 0 7 0
10^0
1090
1 1 0 0
1 1 1 0
1 1 2 0

1 2 3 0
1 2 4 0

» S AV E AW. S U B S . 3
•

A W . C H
A W . C V
AW.BASE
P S T R
Z . 8 4
P N T R
Z . A 4

X.09 0 0
X . 0 9 0 1

X.OAOO
X . 0 A O 1
X . 0 A 0 2

X . 0 E A 7

X7oF3B
I X.0F3D
I X . 0 F C 4

C u r r e n t K e y i n C h a r a c t e r

Used during Screen Print (Apple-H)

. E Q 4 0 A 0 0

. E Q $ 0 A 0 1

. E Q ? 0 A 0 2

. E Q $ 0 E A 7

.EQ $0F3B
.EQ $0F3D
.EQ iOFC4

"used for building little strings

.PH $1099
HANDLE.OAOO .DA X.OAOO

. E P

.PH $1176
KEYIN .CURSOR.TYPE
K E Y I N . C U R S O R . F L A G

K E Y B U F
K E Y B U F . I N
KEYBUF.OUT

. E P

H S 0 1
HS 01
B S 2

, B S 1 0
, H S 0 0
, H S 0 0

00=under l l ne , 01 = flash lng
0 0 = n o c u r s o r, 0 1 = c u r s o r
o t h e r v a r i a b l e s
type-ahead buffer

F o r T h o s e W h o W a n t t h e M o s t
F r o m T h o s e W h o M a k e t h e B e s t g s - R A M

Nowexpmid Ox IIGS'RAM and ROM wiOi up lo 8 MEGof "Instant On'

% #

Gs-RAi\r

GS-RAM has an all new A design that
delK'ers higher performance including in
creased .speed, greater expandability', and
improved .softwjire
More Sophisticatedi, Yet
E a s i e r t o U s e

OS-RAM wxi rks wi th a l l l ies SGftware. In (aa

airy program that nans on Apple's smaller
memory card ains on the GS-RAM. But with
GS-RAM you cm have more memory, im-
pros'ed performance, and almost unlimited
expansion cipabUiiies. We've designed the •
new gs-RAM to be easier to use too—you
don't hase to adjust the size of your RAM
disk every time you use a D.MA deiice. No
other RAM card with more than 4 banks of

memory installed can make the same daim.
More than Just Hardware

Each gs-RAM and gs-RAM Hus includes the
nx)st powerful set of lies software enhance
ments available anywhere. In fao, our nearest
competitor offers only a fraction the
invaluable programs that we include with
each gs -RAM card . Th is . so f tware inc ludes the

mast powerful disk-caching program a\-ailable,
the gs-RAM Cache The Cache will make mast
of your applications run up to 7 timea faster.
Also included is a diagnostic utility that lets
yxxi rest your gs-RAM by graphically showing
the location of any bad or improperly
insiaiJed RAM chips And for AppleWorks
users, we give you our exclusive Exptuxler
program that dramatically enhances both tlie
capabilities and speed of AppleWorks.
Making AppleWorks Even Better

Applied Engineering's Expander program
eliminates AppleWoiks internal memory limits
albwing it to reaTgnize up to 8 megabytes t)f
desktop wxxkspace You can Lnaease the
limiLS from only 7,250 lines to 22,600 lines in
the word ptoces.sor and from 6,350 records
to 22,600 records in the database, nte

Exjtander allows all of Ajplt-^'orks. including
print frinciions, to auttxnaucally kxid into
R/\M Hie dipbamj .size will inaea.sc from
255 to 2,042 lines rruuximum. gs-RAM will
automatically .segment L'lrger files .so you can
save them onto multiple floppies. Aid

gs-RAM provides a built-in print buffer that
allows you to continue working in Apple
Works while your printer Ls still processing
texi You can esen load Pinpoint or Macra
Works and your favorite .s^xiiling checker into
RAM f()r iascanc respoase.
Grow by Kilobytes or Megabytes

We offer gs-RAM in two configuratioas so
you can lnaease your memory 256K at a
time (gs-RAM) oc a megabyte at a time
(gs-RAM Plus). Both are lies ccmpaiible and
both come with our powerflil enhancement
sofiware gs-RAM can hold up to 1.5 MEG of
256k diips and gs-RAM Plus can hold up to
6 MEG using 1 MEG chips. And since both
use standard RAM chips (not high-priced
SIMM's), vTOu'll find expanding your gs-RAM
or gs-RAM Pius easy, convenient, and very
economicai For further expansion you can
plug a 2 MEG "piggyback" card into the gs-
FAMs expansion pon for up to 3-5 MEG of
total capadry. Or up to a whopping 8 MEG
on GS-RAM Plus If a gs-RAM owner outgrows
3-5 MEG, he can easily upgrade to GS-RAM
Pius for a nominal charge
Permanent Storage for an
"Instant On" Apple

With our RamKeeper' back-up option
your cs-KAM or csRAM Pius will retain both
programs and data while your lies is turned
off! Now wtien ytxj tum your llGS back on
your favxirite software is on your screen in
under 4 seconds! With RamKeeper you can
divide your Ilts memory into pan "elearcxiic
hard disk," and pan extended RAM Even
diange the memory boundaries at any
time—and in any way—)Ou want Because

"/«([ualiey.
perfomiance,
compatibility,
expandability and
support Applied
F.n^ineenn^'s csRAM
a n d H u s a r e
n u m b e r o n e . "

Steiv Wozniak, the creator
of Apple Computer

niemoty uitb ifxHiU uewciS-RAW
/Xpplied Etigincering lus tlie n> ist e.x{x-Tience
in the indusoy witii battery-hacked maixirv-
ftjr the Ai'ifrfe, you luv assured t )t liie nii ist
reliable memoiy Ixick-up .svMem available.
And in the world of brinery-baeked nieniorv.
Reiiahtlity is everything Tliat's wfiy .-yjii-ilied
Engineering uses state-of-the-an "GEL-CELLs"
instead of Ni-Cad baneries (if Ni-Cids aren't
dlsdiaiged perioiicalK-. liiey lose much of
their capadcy). RamKeejxr has about 6
hcxiTs d'"t(xai power failure" back-up lime.
That's 6 times the amount t)f other .svstencs.
But with power from your wall outlet
RamKeeper will back-up GvRAM, GS-RAM
Plus or most other IIgs memory cards
indefinitely. Should you ever have a "total
pcjwer fiiiluie." RamKeeper .switches to its
6-hour battery. Vihen power retums Ram
Keeper will automaticalK" recharge the baaery
to fiil power. RamKeq-ier incorporates a
dual-rate charger, status LED.'s, and ad
vanced power reducing circuitry. RamKeeper
comes complete with battery, software, and
d o c u m e n t a t i o n

O S - R A M ' S G o t i t A L L !
• 5-year wairaniy — parts & labcx
• 6 RAM banks (most cards have 4)
• Memory e.xpansion pott
• RONt expansion port
• Ultra-fast disk caching on ProDOS 8 AMD

ProDOe 16.
• Exparxis AppleWorks internal limits
• Inc ludes h i - res sel f test

• No soldered-in E\M chips
• Expandable to 8 MEG
• No ronfiguration Wocks to set
• RamKeeper back-up cption allows

permanent .storage of programs & data
• 15-day monev'-back guarantee
• P r o u d h ' m a d e i n t h e U . S A

g s - R A M w i t h 2 5 6 K
g s - R A M w i t h 5 1 2 K
g s - R A M w i t h 1 M E G
g s - R A M w i t h 1 . 5 M E G

$ 1 8 9
$ 2 5 9
$ 3 9 9

$ 5 3 9
g s - R A M w i t h 2 . 5 t o 3 . 5 M E G C A L L
g s - R A M P l u s w i t h 1 - 8 M E G C A L L
R a m K e e p o r O p t i o n $ 1 7 9

.V KA.M. 0.V R.V1I and RarnKtvptf are trjdefrtirio <.i .AppiK.-d Engincvnng Other brands and [xi xJuti r

Order today!
See your dealer cjr call AjTplied Engineering

today, 9 am to 11 p.m 7 dayx Or .send • -
check or money order to Appliet.! Engineering
MasteiGand, NTSA and CO.D. welcome.
Texas residenLs add 796 sales tax. Add $10.00
OULSide U.SA

>^4PPLI0 0Gin€€RiriG"
The Apple enhancement experts

(214) 241-6060
P.O. Bex 798. anoUton, TX 75006

/Viirt snhjeci to chtiiine uithoul nonce

•5 are rexi-Jeivd iradcmir ic> t i" [hew hi>ldets
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K E Y B O A R D . E Q t C O O O
S T R O B E . E Q i C O l O
SCRN.MAIN .EQ iC05lSCRN.AUX .EQ |C055
APPLE.OPEN .EQ tCObl
APPLE.SOLID .EQ $0062

DISPLAyTsTRING .io subroutine in AAL Jan 88
B A S E . C A L C . A . E Q 1 7 1 7 s u b r o u t i n e I n W L J m 8 8
PRINTER.DRIVER .EQ t1C21 subrout ine In fu ture AAL
ITIDOE .EQ ilDOE

.PH »1D30
• (1D30) 1D71 1D7B 1D8C 1D9A 1DA6 IDBC IDCA
KEYIN.CHAR.UNDER.CURSOR .BS 1• (1D31) 1D6C 1DC7 1F0F
K E Y I N . C O L U M N . I N D E X . B S 1• (1D32) 1E27 1E2A 1E3C 1E3F
KEYIN.APPLE.H.LINE.NUMBER .BS 1• (1D33) 1D3E lEltE
K E Y I N . C U R S O R . C H . B S 1• (1D3t) 1D13 1E51
K E Y I N . C U R S O R . C V . B S 1

•'OD35"io66"l9i'i37F'i93F 1905 1BFD
AW. K E Y I N

L D A Z . A U I f n o n - 2 e r o , e x i t n o w a s I f
B E Q . 1 . . . y o u t y p e d < E S C >
J M P K E Y I N . E X I T. E S C A P E

. 1 L D A A W . C H S a v e c u r r e n t c u r s o r p o s i t i o n
STA KEYIN .CURSOR.CH
L D A A W . C V
STA KEY IN .CURSOR.CV

*~0Dli6)'lE1A 1E57 1E78
KEYIN.ANOTHER.CHAR

JSR CHECK.KEYBUF
B E Q . 2
L D X K E Y B U F . O U T
L D A K E Y B U F, X
I N X
C P X # 1 0
B C C . 1
LDX #$00

. 1 S T X K E Y B U F . O U T

A n y c h a r a c t e r s i n k e y - b u f f e r ?
. . . n o

. . . y e s , g e t c h a r f r o m k e y b u f

Bump keybu f ou t - i ndex
A t e n d o f b u f f e r ?
. . . n o

. . . y e s , w r a p a r o u n d t o b e g i n n i n g
S a v e n e w k e y b u f o u t - i n d e x

• K e y - b u f f e r i s e m p t y , s o w e n e e d t o g e t a c h a r a c t e r
» d i r e c t l y f r o m t h e k e y b o a r d . T h e r e f o r e , w e m u s t ;
• 1 . S a v e c h a r a c t e r n o w o n s c r e e n u n d e r c u r s o r
• 2 . P u t u p a n a p p r o p r i a t e c u r s o r
• a . b l i n k i n g u n d e r l i n e
• b . f l a s h i n g s c r e e n c h a r
• c , n o c u r s o r a t a l l
• 3 . G e t a k e y s t r o k e .

, 2 L D A A W . C V P o i n t t o t h e c h a r a c t e r a t t h e c u r s o r
J i ^ R B A S E . C A L C . A
L D A A W . C H
L S R
B C S . 3 . . . O d d c o l u m n , m a i n R A M
STA SCRN.AUX ...Even column, aux RAH

. 3 T A Y
S T Y K E Y I N . C O L U M N . I N D E X
L D A ( A W. B A S E ) . Y
STA KEYIN.CHAR.UNDER.CURSOR

t S e l e c t t y p e o f c u r s o r
L D X K E Y I N . C U R S O R . F L A G
B N E . 5 . . . w e d o w a n t a c u r s o r d i s p l a y

• N o c u r s o r a t a l l

. 4 L D Y # $ F F L o n g t i m e - o u t c o u n t
LDA KEYIN.CHAR.UNDER.CURSOR
J S R R E A D . K E Y B O A R D
B E Q . 4 . . . N o k e y y e t
B N E . 1 1 . . . g o t a k e y s t r o k e !

2 1 5 0
1 1 2 1 6 0

2 1 7 0
2 1 8 0
2 1 9 0
2 2 0 0

I D 2 2 1 0
2 2 2 0

2230
2 2 4 0

I F 2 2 5 0
2 2 6 0

I D 2 2 7 0
22d0

1 F 2 2 9 0
2300
2 3 1 0
2 3 2 0

1D 2330
2 3 4 0
2 3 5 0
2 3 6 0
2 3 7 0
2380
2390
2 4 0 0

I F 2 4 1 0
2 4 2 0

ID 2430
2 4 4 0

I F 2 4 5 0
2 4 6 0
2 4 7 0
2 4 8 0

I D 2 4 9 0
I D 2 5 0 0

2 5 1 0
2 5 2 0
2530

C O 2 5 4 0
O F 2 5 5 0

2 5 5 0
1 E 2 5 7 0

2 5 0

2 6 1 0
2 6 2 0

-Some t ype o f cu rso r
L D X K E Y I N . C U R S O R . T Y P E
B N E . 8 . . . U s e fl a s h i n g c h a r a c t e r

- U s e b l i n k i n g u n d e r l i n e
R e p e a t l o o p o f u n d e r l i n e , c h a r , b l a n k , c h a rL D A # $ D F U n d e r l i n e c h a r a c t e r

C M P K E Y I N . C H A R . U N D E R . C U R S O R
B N E . 7 . . . s c r e e n n o t n o w a n u n d e r l i n e
L D A # " ^ " . . . n o w u n d e r l i n e , c h a n g e t o b l a n k
L D Y # 2 8 S h o r t t i m e - o u t
JSR READ.KEYBOARD
B N E . 1 0 . . . g o t a k e y !
LDA KEYIN.CHAR.UNDER.CURSOR
L D Y # 1 0 8 L o n g t i m e - o u t
JSR READ.KEYBOARD
B N E . 1 0 . . . g o t a k e y !
B E Q . 6 . . . a l w a y s ( n o k e y s t r o k e y e t )

- U s e fl a s h i n g c h a r a c t e r
LDA KEYIN.CHAR.UNDER.CURSOR
A N D # $ 7 F C h a n g e c h a r a c t e r t o i n v e r s e
CMP #$40
B C C . 9
CMP #$60
B C S . 9
AND #$BF
LDY #$6C
J S R R E A D . K E Y B O A R D
B N E . 1 0 . . . g o t a k e y !
LDA KEYIN.CHAR.UNDER.CURSOR
L D Y # 2 8 S h o r t t i m e - o u t
JSR READ.KEYBOARD
B E Q . 8 . . . n o k e y s t r o k e y e t

- G o t a k e y, r e s t o r e s c r n c n a r —
P H A
L D Y K E Y I N . C O L U M N . I N D E X
L D A K E Y I N . C H A R . U N D E R . C U R S O R
STA (AW.BASE),Y
P L A

S T A S C R N . M A I N B e s u r e i n m a i n R A M
L D X X . 0 F C 4 S h o u l d w e a n a l y z e t h e c h a r ?
B E Q K E Y I N . A N A LY S I S . . . y e s
J M P K E Y I N . E X I T . . . n o , j u s t s t o r e a n d r e t u r n

A n a l y z e t h e C h a r a c t e r

1 . I f c h a r a c t e r i s $ 2 0 - 7 F, J u s t s t o r e i t a n d r e t u r n .
2 . O t h e r w i s e , s t a r t b y c l e a r i n g t h e k e y - b u f f e r .
3. If character is $00-1F, it will be fall through all

other tests and return after being stored.
4 . I f c h a r a c t e r i s $ 8 0 - F F, a n A p p l e k e y w a s d o w n .
5 . I f c h a r a c t e r i s $ E 1 - F A , i t i s l o w e r - c a s e a n d w i l l

be changed to upper -case ($C1-DA) .
6. I f character is not . rke of the fo l lowing, just

s t o r e i t a n d r e t u r n .

2 8 4 0
1 E 2 8 5 0

2 8 6 0
2 8 7 0

I F 2 8 8 0
2890

A p p l e - / C h a n g e t o A p p l e - ? , a n d r e t u r n .
A p p l e - H P r i n t t h e s c r e e n , g e t a n o t h e r c h a r .
A p p l e - Q C l o b b e r Z . A 4 , s u b s t i t u t e < E S C > , r e t u r n .
A p p l e - Y C h a n g e t o C o n t r o l - Y a n d r e t u r n .• A p p l e - S I f $ E A 7 n o n - z e r o , j u s t . ' ' t o r e a n d r e t u r n .

• E l s e , c l o b b e r Z . A 4 , s u b s t i t u t e < E S C > ,
• a n d r e t u r n .
• A p p l e - E T o g g l e C u r s o r M o d e , g e t a n o t h e r c h a r .

K E Y I N . A N A L Y S I S
CMP #$20
B C C . 1 . . . C o n t r o l C h a r a c t e r , a n a l y z e i t .
CMP #$7P
B C S . 1 . . . A p p l e C h a r a c t e r , a n a l y z e i t ,
J M P K E Y I N . E X I T

• Ana lyze the keychar
. 1 P H A S a v e c h a r a c t e r t e m p o r a r i l y . . .

JSR CLEAR.KEYBUF
P L A . . . a n d g e t t h e c h a r a c t e r b a c k .
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I n t r o d u c i n g
PC Transporter J"

: iTie Apple® II expansion
board that lets you

r run MS®-DOS programs.
Now your Apple II can run

"ovcr 10,0()0 programs you could
-nc-ver use before. Like Lotus®
l-2-3i® MultiMate.® dBASE III

..PLUS® Even Flight Simulator®
Vl'ith PC Transporter, MS-DCS

; rograms run on your Apple II
; like they do on IBM® PC's or
' ompatibles. Witli one important
i.Oiiference. PC Tran.sporter runs

.-most of those programs three
..innes faster than an IBM PC/XT*

Plus, to speed through numbcr-
,..s: unching tasks, you can use
our optional 8087-2 math co-
(trtKessor chip. It plugs into a

- wKket on the PC Transporter.
Less expensive than an

E B M c l o n e .

Sure, a stripped-down IBM

c l o n e c o s t s a b o u t t h e s a m e a s
the PC Tran-sporter. But the pe
ripherals it takes to get the clone
up and rurming make the clone
cost alx)ut tliree times what our
A m e r i c a n - m a d e c a r d c o s t s .

You don't hase to buy new
hardware to use PC Transporter.
Works with the hardware you

already own.
With PC Transpttrter, MS-DOS

programs see your Apple hard
w a r e a s I B M h a r d w a r e , " i ' o u
can u.se the same hardware you
h a r e n t r w

With IBM .software, your Apple
hardware works just l ike IBM
hardware. Including )'Our drives,
monitors, printers, printer cards,
cltK'k cards and .serial cl(x.k.s.

You can use your He® or IlGS"
keyboard with IBM software. Or
use our optional IBM-style key
board (required for the II Plus).

You can use your Apple mouse.
Or an IBM compatible serial
m o u s e .

Plenty of power.
PC Transporter gives you as

much as 640K of user RAM
and 128K of system RAM in the
I B M m o d e .

PC Transporter also is an Apple
expansion card, adding up to
768K of extra RAM in the Apple
mtxle. The Apple expansion alone
is a S300 value.

Easy to install.
You can install 1X2 Transporter

in about 15 minutes, even if
you've never added an expansion
board. You don't need special
tools. Simply plug it into an Apple
expansion slot (1 through 7 ex
cept 3), connect a few cables and
a disk drive, and go!

PC Trcinspprlir Uips into the uttrltfs Utrftesl
sttftitetrv litjrary. Ntnv \xmr Apple am
nm nmsl of the IBM sn/luare Jtlli use
at uDTli And It opens u new uorlci of
communicutions programs, games and
b u l l e t i n b o a r d s

A u n i v e r s a l d i s k d r i v e
c o n t r o l l e r .

PC Transporter supports 3 5"
and 5.25" MS-DOS and ProDOS
formatted diskettes. You'll shift in
stantly between Apple ProDOS
and IBM MS-DOS.

You'll need our versatile 5.25"
360K drive system to run IBM
applications from 5.25" floppy
disks. Use your Apple 5.25" drive
for Apple 5.25" disks.

ifSi An Apple Disk 3 5 Drive will
^̂ ipport tlie new 3.5"disks

whether they're IBM MS-DOS
formatted or Apple ProDOS for
matted. Tlie PC Transporter acts
like an Apple Disk 3 5 Drive disk
controller for IIc.S, He, and H
P l u s u s e r s .

PC Transporter supports
up to 5 drives in a number of
c o m b i n a t i o n s .

For example, you can connect
a 5.25 Applied Engineering 360K
dual-drive system directly to the
card. Then plug two daisy-chained
Apple 3.5 Drives (not the Apple
UniDisk 3.5) to the dual-drive
system. For a fifth drive, use a
ProDOS file as an IBM hard disk.
PC Transptfrter controls Apple and IBM
compatible disk drii-es It supports J. 5" and
5.25" MS-DOS and Prt)IX)S Jormatteii
d i s k e t t e s .

Ve rsa t i l e da ta s to rage .
PC Traiasporter reads MS-DOS

and translates it into Apple native
ProDOS. You can store IBM pro
grams and data on any ProDOS
storage device including the
Apple 3 5 Drive, Apple UniDisk'"
3.5, Apple 5.25" drive, SCSI or
ProDOS compatible hard drives.
(You can use tlie Apple UniDisk
3.5 with its own controller card
for storing programs and data,but
not for directh- btxiting an IBM
format ted d isk . )

You can even use our 36OK PC
compatible drive for ProDOS

Make your Apple speak IBM.

''"TT .'rrr-^r

PC Transporter memory choices.
R A A t i n R A , \ 1 i n

Apple m<xie; IBM mode; Price:
3 8 4 K 2 5 6 K $ 4 8 9 . 0 0
5 1 2 K 3 8 4 K 5 2 9 . 0 0
6 4 0 K 5 1 2 K 5 6 9 . 0 0
7 6 8 K 6 4 0 K 6 0 9 . 0 0

Nixc; The IHM mode Ls 128K less because
the P(^ Transporter uses 128K for .system
m e m o r y .

UGS Insta l la t ion Ki t 49.00
U e A I P l u s
I n s t a l l a t i o n K i t 3 9 . 0 0
PC Transporter Accessories
5.25" IBM Format 360K

Drive Systems
Single-Drive System 269.00
Dua l -Dr i ve Sys tem 399 .00
H a l f - H e i g h t D r i v e 1 3 5 . 0 0

(add to Single-Drive system to make
D u a l - D r i v e )

IBM-Style Keyboard 139.00
(required for Apple 1! Plus. Requires
IBM Keyboard (ible.)

IBM Ke>^ard Cable 34.00
Sony RGB Monitor 499.00
A n a l o g R G B C a b l e 3 9 . 0 0

(for use with Sony monitor)
Digital RGB Cable 39.00(for use with Sony monitor)
Digital RGB Adapter 24.00
C o I o r S w i t c h 4 4 . 0 0

(included with Ikis Imiallation Kit)
1 2 8 K Z 1 P 4 0 . 0 0

P C T r a n s p o r t e r p e r s e t
Memory Expa t i s i on
Chip Set

8 0 8 7 - 2 M a t h

C o - p r o c e s s o r 2 2 9 . 0 0
C h i p

H e a v y D u t y 6 9 . 0 0
Power Supply
(He and H Plus only)

See your dealer or call or send
check or money order to Applied
Engineering MasterCard, VISA and
COD welcome. Texas residents
add 6 'A% sa les tax .

/Y: TransfXirliT fmxiuces Ix-ltir IBM ^rtiphics
tlMiii IHM. Atuilofi is siMirptr IImih ili}iiltil
So uith an atudo^ RCB tnimilttr. /Y.
Transfyorter's CCA ̂ raiyims and text atx-
superior to IBMs digital display — eiiti
uMIe rnnninfi IBM softu-an-f

Ami can also use an Apple comixtsde
monitor in IBM text or )>rai>/ms mode.

storage and a 143K Apple 5.25"
drive for MS-DOS storage.

Created by Apple's original
designers.

The brains behind PC Trans
porter were also behind your
Apple H.

Tlie PC Transporter design
team includes the former project
managers for the creation of the
Apple He and He. The co-designer
of the Apple H disk controller.
And the first full-time Apple
programmer and author of the
ProDOS operating system.

So you know the PC Trans
porter and your Apple were made
for each other.
Support and service from the

leader in Apple add-ons.
Applied Engineering .sells more

Apple peripheral boards than any
one else — including Apple
Computer. So you know we'll be
around after the sale.

PC Transporter comes with a
15-day money back guarantee. If
you're not fully satisfied after
using it, remm it for a full refund.
fX: Transporter also comes with a
1-year warranty.

How to get your PC
Transporter today.

See your dealer. Or call Applied
Engineering any day between
9 a.m. and 11 p.m. CST at
214-241-6060.

Applied Engineering
The Apple enhancement experts.

PO. Box 798, t jrrollton. TX 75(XX)
214 .24 l -6 tX )0

A I k x Tu u r t r f A F ; K o c - a r c l t ( i j r p i r a K i n

n i K t r d i - n s t I s [ j « u s i n d 1 2 «

. r . ~ 2 i A n * I k - a n d P t .
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2 9 0 0
2^10
2 9 2 0
2 9 3 0
29 So
2 9 5 0
2 9 6 0
2 9 7 0

IE 2960

fôo°o3 0 1 0
3020
3 0 3 0
3 0 4 0
3 0 5 0
3060
3070
3080
3 0 9 0
3100
3 1 1 0

1 D 3 1 2 0
3 1 3 0

OF 3140
3 1 5 0

ID 3160
3 1 7 0

OF 3180
3 1 9 0

ic 3200
3 2 1 0

I D 3 2 2 0

IC 3260

Wo
1 0 3 2 9 0
I D 3 3 0 0
I D 3 3 1 0

3 3 2 0

1 0 3 3 5 0
IF 3360
I D 3 3 7 0

18 ̂̂90
ID 3400

3 4 1 0
3420
3430
3440
3450

OE 3460
34703460

I E 3 4 9 0
3500
3 5 1 0
3 5 2 0

11 3530
35S0

1 1 3550
I D 3 5 6 0

3 5 7 0

iigo
3 6 1 0
3 6 2 0

— C h e c k f o r A p p l e - S l a s h
C M P # " / "
B E Q . 2 . . . A p p l e - S l a s h
CMP #" / " «< I don ' t know why they do i t 3 t i i nes»>
B E Q . 2 « < M a y b e J u s t f o r t h e f u n o f i t . » >
C M P # " / "
B N E . 3 . . . n o t A p p l e - /
L D A # * ? " . . . S u b s t i t u t e A p p l e - ?
J M P K E Y I N . E X I T

— M a p L o w e r - C a s e t o U p p e r
C M P # » ' a ' '
B C C . 4 . . . n o t l o w e r - c a s e l e t t e r
C M P # ' ' z ' ' + 1
B O S . 4
AND #$DF

— I f A p p l e - Y, m a k e C t r l - Y
CMP # "Y ' Check fo r App le -Y
B N E . 5 . . . n o
A N D # $ 1 F C h a n g e s $ D 9 t o $ 1 9 , c o n t r o l - Y

— C h e c k f o r A p p l e - H
C M P C h e c k f o r A p p l e - H
B N E . 9 . . . n o t A p p l e - H
L D A I . 1 D 0 E ? ? ?
B N E . 6 . . . i g n o r e t h e A p p l e - H
L D A X . 0 F 3 B
B N E , 7 . . . g o a h e a d a n d p r i n t
JMP KEYIN.ANOTHER.CHAR

— P r i n t t h e s c r e e n
S TA X . 0 F 3 D
L D A # $ 0 0 " O P E N " P r i n t e r
J S R P R I N T E R . D R I V E R
L D A # 0 F o r L I N E = 0 t o 2 3
S T A K E Y I N . A P P L E . H . L I N E . N U M B E R
L D A K E Y I N . A P P L E . H . L I N E . N U M B E R
J S R C O P Y. S C R N . L I N E . T O . 0 9 0 0
L D A # 7 9 P r i n t 7 9 c h a r a c t e r s f r o m 0 9 0 0
J S R P R I N T E R . D R I V E R
. D A X . O 9 O O
L D A # $ F E P r i n t C R L F
J S R P R I N T E R . D R I V E R
I N C K E Y I N . A P P L E . H . L I N E . N U M B E R N e x t L i n e
L D A K E Y I N . A P P L E . H . L I N E . N U M B E R
C M P # 2 4 L a s t l i n e y e t ?
B C C . 8 . . . n o , k e e p p r i n t i n g
L D A # $ F F " C L O S E " P r i n t e r
J S R P R I N T E R . D R I V E R
J S R C L E A R . K E Y B U F
L D X K E Y I N . C U R S O R . C H P u t c u r s o r b a c k . . .
L D Y K E Y I N . C U R S O R . C V . . . b u t I d o n ' t k n o w
J S R M O V E . C U R S O R . T O . X Y i t c o u l d h a v e m o
J M P K E Y I N . A N O T H E R . C H A R G e t a n o t h e r c h a r

. . . n o t l o w e r - c a s e l e t t e r

P u t c u r s o r b a c k . . .
. . . b u t I d o n ' t k n o w h o w

i t c o u l d h a v e m o v e d .
G e t a n o t h e r c h a r a c t e r .

C M P # " Q " C h e c k f o r A p p l e - Q
B E Q . 1 0
C M P # " S " C h e c k f o r A p p l e - S
B N E . 1 1
L D X X . 0 E A 7
B N E . 1 1
S T A Z . A 4 A p p l e - Q o r - S c l o b b e r s Z . A 4
J M P K E Y I N . E X I T . E S C A P E

- I f A p p l e - E , c h a n g e c u r s o r
CMP #"E^ Check for Apple-E
B N E K E Y I N . E X I T
L D A K E Y I N . C U R S O R . T Y P E
EOR #$01 Toggle btwn $00 and $01
S T A K E Y I N . C U R S O R . T Y P E
J M P K E Y I N . A N O T H E R . C H A R

Check f o r App le -S

1E7B) 1D39 1E69
I N . E X I T . E S C A P E

L D A # $ 1 B
I N . E X I T

S T A Z . 8 4
R T S

Say you typed <ESC>
S t o r e c h a r a c t e r h e r e t o o
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3690
3700
3 7 1 0
3 7 2 0

I F 3 7 3 0
ID 3740
CO 37io
11 Po

3 7 9 0IF 3600
3810

3850
CO 3860 ,

ISJS
CO 3890

3900
3 9 1 0
3 9 2 0 ,

il̂ o° :
3 9 5 0
3960
3 9 7 0
3980
3 9 9 0
4 0 0 0
4 0 1 0
4 0 2 0

I 4 0 3 0
1 1 4 0 4 0

i 11 4050
4 0 6 0
4 0 7 0
4080
4 0 9 0
4 1 0 0
4 1 1 0
4 1 2 0
4 1 3 0
4 1 4 0
4 1 5 0
4 1 6 0
4 1 7 0

I 11 4180
> 11 4 1 9 0
\ 4 2 0 0
1 4 2 1 0
2 4 2 2 0
D 4 2 3 0

4 2 4 0
4 2 5 0
4 2 6 0
4 2 7 0
4260
4 2 9 0
4300
4 3 1 0
4 3 2 0

!P8
H 3 5 0
1 3 6 0

sps1 OA H390
2 OA IISOO
5 t t I O
0 O A l t 1 2 0
9 IE 141130
3 1 4 1 4 4 0
1 m 1 4 4 5 0

4 4 6 0

. P H ? 1 P U A

KEyioARDTTIMEOUT .'BSr 2 " •
•"('iF0C)'iD7E"lD95 1D9F 1DB7 1DC1
READ.KEYBOARD

STY KEYBOARD.TIhCOUT+1
L D Y K E Y I N . C O L U M N . I N D E X
STA (AW.BASE),Y

. 1 L D A K E Y B O A R D
B M I . 2 . . . g o t a k e y s t r o k e
L D A K E Y I N . C U R S O R . F L A G
B e Q . 1 I f n o c u r s o r , t h e n n o t i m e - o u t e i t h e r
DEC KEYBOARD.TIMEOUT
B N E . 1 . . . m o r e t i m e l e f t
DEC KEYBOARD.T IMEOJT+ I
B N E . 1 . . . m o r e t i m e l e f t
L D X # i 0 0 t i m e d o u t , r e t u r n f a l s e
B E Q . 4 . . . a l w a y s

. 2 S T A S T R O B E C l e a r t h e s t r o b e
LDX APPLE.OPEN
B M I . 3 A p p l e , l e a v e b i t 7 = 1
L D X A P P L E . S O L I D
BMI .3 Apple, leave bit 7 = 1
AND # |7F No App le , make b i t 7=0

. 3 L D X # $ 0 1 R e t u r n T R U E

. 4 R T S

.PH tlFEO

•'(TFEo"ioirisiD'igii'liiriDi? ie4B• C lea r t ype -ahead bu f f e r

CLEAR.KEYBUF^LDA #$00
S TA K E Y B U F. I N
S TA K E Y B U F. O U T
R T S

.PH $13B2
• -

• ̂ ^̂ heok̂ whether̂ any characters are Queued uP i" tlie. keyboard buffirr If so; riturS TRUE (status .NE.).
• I f n o t , r e t u r n FA L S E ( s t a t u s . E Q . ) .

CHECK.KEYOTF̂ ^̂ ^̂ ^̂  If pointers are same, the buffer
C M P K E Y B U F . O U T i s e m p t y .

LdS #|o1 Illmat empty,̂ return TRUE (.NE.)
B N E . 2
LDA #$00
R T S

• A l t e r n a t e
• • • L D A K E Y B U F . I N I f p o i n t e r s a r e s a m e , t n e o u
• • • C M P K E Y B U F . O U T i s e m p t y .
• • • R T S . N E . i f n o t e m p t y , . E Q . i f e m p t y

o d o s a m e
If pointers are same, the

i s e m p t y . ^

.PH $1823

»'(18233"1024*13A2'IA58 1A89 1B1B 1E54 1E86 1E90 20B6 2B66 2B82• Move cursor to co lumn (X) , l i ne , , too i »v
• Works by building a string for STRING.DISPLAY
M O V E . C U R S O R . T O , X Y „ ^ Y Y y v b

STX X.0A01 Build string "05.XX.YY"
S T Y X , 0 A 0 2
L D A # $ 0 5 " G o To X Y " c o d e
STA X.OAOO
J S R P O I N T. P S T R . AT. G A O O
L D A # 3 S t r i n g h a s 3 c h a r a c t e r s
J S R D I S P L AY. S T R I N G
R T S
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M 5 0 0 . P H i l E A Q

S520 •"oEAî 'iisE'iFii'iFEc'ioiB'iocc
l»530 POINT.PSTR.AT.CAOO

A D 9 9 1 0 9 5 5 0 L D A H A N D L E . C A O O
8 5 6 0 9 5 5 0 S T A P S T R ,
AD 9A 10 9560 LDA HANDLE.OAOO+1
8 5 8 1 9 5 7 0 S T A P S T R + 1
6 0 9 5 8 0 R T S

9̂ 20 ̂  .PH »187A96io •"iiTArToii'iABi ipD „ , , ,
14650 • Used by Apple-H Screen Print function
M 6 6 0 • ( A ) = l i n e t o b e c o p i e d
146̂ 0 • Copies 80 characters to buffer at $0900
14690 COPY.SCRN.LINE.TO.0900

2 0 1 7 1 7 M 7 O O J S R B A S E . C A L C . A
A 2 0 0 1 4 7 1 0 L D X # 0
A O 0 0 I 4 7 2 O L D Y # 0
B1 16 14730 .1 LDA (AW,BASE) .Y
3 0 0 6 1 4 7 4 0 B M I . 2 8 0 - F F
20 94 1E 4750 JSR MAP,SCRN.CHARS.TO.INTERNAL
4 C 8 D 1 8 4 7 6 0 J M P . 3
2 9 7 F 4 7 7 0 . 2 A N D # $ 7 F
9D 01 09 47S0 .3 STA X.0901,X8D 55 CO 4790 STA SCRN.ADX
B 1 1 6 4 6 0 0 L D A ( A W . B A S E ) , Y
3 0 0 6 4 8 1 0 B M I . 4
20 94 IE 4820 JSR MAP.SCRN.CHARS.TO.INTERNAL
4 C 9 F 1 8 4 8 3 0 J M P . 5
2 9 7 F 4 8 4 0 . 4 A N D # $ 7 FQD 60 09 4850 .5 STA X.69OO.X
8 D 5 4 C O 4 8 6 0 S T A S C R N . M A I N
E 8 4 8 7 0 I N X
E 8 4 8 f e 0 I N X
C 8 4 8 9 0 I N Y
C O 2 8 4 9 0 0 C P Y # 4 0
9 0 D 5 4 9 1 0 B C C . 1 . . . m o r e o n t h i s l i n e
6 0 4 9 2 0 R T S

.PH $1E94

«'(1E943"'I885'I897
• O n l y c a l l e d f r o m s u b r o u t i n e w h i c h c o p i e s
• a s c r e e n l i n e t o $ 0 9 0 0 , a i n d o n l y f o r
• c h a r a c t e r v a l u e s $ 0 0 - 7 F .

« 0 0 - 1 F t o 4 0 - 5 F
• 2 0 - 3 F n o c h a n g e
• 4 0 - 5 F t o 8 0 - 9 F ( M o u s e G r a p h i c s )
• 6 0 - 7 F n o c h a n g e

mapTscrnTcharsTtoTinternal
C M P # $ 2 0
B C S . 1 n o t O O - I F
O R A # $ 4 0
B N E . 2
CMP #$40
B C C . 2
CMP #$60
B C S . 2
A N D # $ B F
ORA #$80
R T S

n o t O O - I F
C h a n g e O O - I F t o 4 0 - 5 F
. , . a l w a y s

. . . 2 0 - 3 F

. . . 6 0 - 7 F
Change 40-5F to OO-IF

a n d t h e n t o 8 0 - 9 F
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2 0 1 7 1 7
A 2 0 0
A O 0 0
8D 55 CO
2 0 2 E O A
8D 54 CO
2 0 2 E O A

• A'shorier"Verilon'of COPyTsCRN.LINE.TO.0900
ScTcOPYTsCRNTLINi.TO.0900

J S R B A S E . C A L C . A
L D X # 0
L D Y # 0

. 1 S T A S C R N . A U X E v e n c h a r fi r s t
J S R G E T. M A P. P U T. S C R N . C H A R
S T A S C R N . M A I N T h e n o d d c h a r
J S R G E T. M A P. P U T. S C R N . C H A R
I N Y .
C P Y # 4 0
B C C . 1 . . . m o r e o n t h i s l i n e
R T S

gD 00 09

t o 4 0 - 5 F
no change
t o 8 0 - 9 F
n o c h a n g e
t o 0 0 - 7 F

S C R N . C H A R
A W . B A S E ) . Y

(Mouse Graph ics)

G E T. M A P. P U T. S C R N . C H A R
L D A ( A W. B A S E ) .
B M I . 1 C
C M P # $ 6 0 n
B C S . 2
ADC #$40
B M I . 2
C M P # $ 6 0
B C C . 2
A N D # $ 3 F
AND #$7F
I N X
STA X.0900,X
R T S

ihange 80-FF to 00-7F
n o w h a v e 0 0 - 7 F
. . . 60 -7F no change
Change 00-5F to 40-9F
. . .40-5F became 80-9F

. . . O O - I F b e c a m e 4 0 - 5 F
Change 60-7F back to 20-3F
Change 80-FF to 00-7F

Basic-like macros which make the complex simple. Don't re-write that
multiplication routine for the hundredth time! Get EnterSoft instead! Do
8/16/32/64 bit Math/Input-Output/Graphics simply without all of the
hassles. These routines are a must for the serious programmer who
doesn't want to spend all of his/her time trying to re-invent the wheel.
DOS 3.3 Version=$30.00, ProDos Version=$30.00, BOTH for only $50.00.
G E T Y O U R S T O D AY.

a a : a W t
For once! A shape table program which is logically organizied into its
componet parts. Each section resides in its own program. The editor,
disk access, Hi-Res section; each section is separate. Written almost
entirely in Basic, it is easily modified. Not copyprotected! Put them on a
Hard Disk, Ram Drive, anywhere! DOS 3.3 Ver3ion«$20.00, ProDos
Version=$20.00, BOTH for $30.00!

Send Check or honey Order to:
hark banning
SirTHjiacron i/Baggy Game
P.O. Box 58596
WebsliT, TX 77598

ProDos Upgrade for DOS 3.3
EntcrSoa Owners - $20.00

Thanks for the letters
Keep WrIttngI
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P e r c e n t a g e P r i n t e r B o b S a n d e r - C e d e r l o f

The following program will print the ratio M/N as a percentage,
assuming M and N are 24-bit integers. The percentage will be
rounded to the nearest integer value, and print as one, two, or
three digits followed by the "%" symbol. If M is more than
999% of N, the value pr inted wi l l be garbled.

The straightforward way to compute this percentage would be to
compute P = lOOM/N, convert the quotient to decimal, and print
it. To accomplish rounding, you could check the remainder
a f t e r t h e d i v i s i o n : i f t w i c e t h e r e m a i n d e r i s g r e a t e r t h a n o r
equal to N, increment the quot ient .

After a little head-scratching, I discovered another method. I
accomplish the division and the conversion to decimal at the
same time, and never multiply by 100. For rounding I cheated a
l i t t le , and added N/256 to M before d iv id ing .

N/256 is a breeze to compute, because it mearely means
offeeting the addition loop by one byte. However, the CORRECT
rounding term would be N/200. The difference between N/256 and
N/200 is 56N/51200, or about .OOllN. This is "negligible", at
leas t to me. I t in e f fec t means tha t I am round ing up
percentages with fractional parts above .4989, instead of just
t h o s e w i t h f r a c t i o n s . 5 o r h i g h e r. W h o w i l l e v e r n o t i c e ?
Since my main use for this routine is to print what fraction of
my hard disk is in use, it will be plenty close enough. (In
fact , maybe I don ' t even need to round at a l l l )

The d i v i s i on / conve rs i on l oop wo rks by us i ng pa r t i a l d i v i s i on .
Each t ime I ca l l the d iv is ion loop, I d iv ide M by N; however, I
only loop enough times to get the next decimal digit of the
quotient. Then I multiply the remainder by ten, so that the
n e x t d i v i s i o n w i l l g e n e r a t e t h e n e x t d i g i t . T r u s t m e , i t
r e a l l y w o r k s I

I added the d ig i t p r in tou t to the ta i l end o f the same
subrout ine which generates the next d ig i t , and put in some
log i c t o supp ress l ead ing ze roes . I t l ooks f unny i f 10% p r i n t s
out as 010%, so I ignore that leading zero. On the other hand,
the logic makes sure 0% does not print as just "%".

To use the subrou t ine , you fi rs t have to s to re the 24 -b i t va lue
f o r N . I w r o t e a s u b r o u t i n e f o r t h i s , b u t y o u d o n ' t
necessa r i l y have to use i t . I f you do use i t , l oad t he mos t
s i g n i fi c a n t b y t e i n t h e A - r e g i s t e r, t h e m i d d l e b y t e i n X , a n d
t h e l o w b y t e i n Y. I c a l l t h i s l o a d i n g a 2 4 - b i t v a l u e i n t o
A X Y. T h e n d o a J S R S T O R E . N . I n c o n t r a s t t o t h e u s u a l w a y y o u
see multi-byte values stored in most 6502 code, I store M and N
in H igh- to -Low order. Th is made the var ious loops ins ide the
G E T. D I G I T s u b r o u t i n e s h o r t e r . L i n e s 11 0 0 - 11 6 0 a r e t h e S T O R E . N
s u b r o u t i n e . N o t h i n g f a n c y h e r e l

After storing the N-value, load up the M-value in AXY and do a
J S R P E R C E N T. C A L C . T h e p e r c e n t a g e t h a t M i s o f N w i l l b e
p r i n t e d , a n d t h e s u b r o u t i n e w i l l r e t u r n . I w r o t e a
demonstrat ion program, shown in l ines 2000-2260. This program
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s e t s N = 2 5 5 a n d t h e n p r i n t s o u t a l l p e r c e n t a g e s f o r M = 0 t o
2 5 5 . Yo u c a n v a r y t h e v a l u e o f N a n d s e e d i f f e r e n t e f f e c t s .

W h e n y o u c a l l P E R C E N T. C A L C , l i n e s 11 8 0 - 1 2 0 0 s t o r e y o u r M - v a l u e .
L i n e s 1 2 1 0 - 1 2 3 0 i n i t i a l i z e t h e l e a d i n g z e r o fl a g s o t h a t t h o s e
z e r o e s w i l l b e s u p p r e s s e d . L i n e s 1 2 4 0 - 1 3 5 0 a c c o m p l i s h t h e
p s e u d o - r o u n d i n g I d e s c r i b e d a b o v e . I a p p e n d a n o t h e r b y t e t o
t h e M - v a l u e , w h i c h i s i n e f f e c t a f t e r t h e r a d i x p o i n t . [ R a d i x
p o i n t ? W h a t ' s a r a d i x p o i n t ? I n d e c i m a l n u m b e r s , w e c a l l i t a
d e c i m a l p o i n t . I n b i n a r y n u m b e r s , w e c o u l d c a l l i t a b i n a r y
p o i n t . I n g e n e r a l , i t i s t h e d e m a r c a t i o n b e t w e e n t h e i n t e g r a l
a n d f r a c t i o n a l p a r t s o f a n u m b e r . ] F i n a l l y , l i n e s 1 3 7 0 - 1 4 1 0
g e n e r a t e a n d p r i n t t h r e e d i g i t s o f t h e a n s w e r f o l l o w e d b y t h e
% - s i g n .

G E T. D I G I T, l i n e s 1 4 3 0 - 1 8 0 0 , d o e s a l l t h e r e a l w o r k . L i n e s
1 4 4 0 - 1 5 3 0 s u b t r a c t N f r o m M u n t i l M g o e s n e g a t i v e . T h e
Y- r e g i s t e r c o u n t s h o w m a n y t i m e s t h i s t a k e s , l e s s o n e . U n l e s s
M w a s g r e a t e r t h a n o r e q u a l t o I O N , t h e n u m b e r i n Y w i l l b e a
v a l u e f r o m 0 - 9 , a n d w i l l b e t h e fi r s t o r n e x t d i g i t o f t h e
p e r c e n t a g e . B u t b e f o r e p r i n t i n g t h a t d i g i t , I n e e d t o m o d i f y
t h e r e m a i n d e r .

L i n e s 1 5 4 0 - 1 6 1 0 a d d N b a c k o n e t i m e , s o t h a t t h e r e m a i n d e r i s
p o s i t i v e . We s u b t r a c t e d o n c e t o o o f t e n , s o t h i s fi x e s t h i n g s .
T h e n l i n e s 1 6 2 0 - 1 7 1 0 m u l t i p l y t h e r e m a i n d e r b y 1 0 . N e x t t i m e
G E T. D I G I T i s c a l l e d , w e w i l l g e n e r a t e t h e n e x t d i g i t o f t h e
p e r c e n t a g e .

L i n e s 1 7 2 0 - 1 7 9 0 p r i n t t h e d i g i t , u n l e s s i t i s a l e a d i n g z e r o .
I f t h e d i g i t i s n o t z e r o , i t i s o b v i o u s l y n o t a l e a d i n g z e r o ,
s o i t i s p r i n t e d . A n y t i m e a d i g i t g e t s p r i n t e d , I s t o r e a
n e g a t i v e v a l u e i n m y l e a d i n g z e r o fl a g , i n d i c a t i n g t h a t a n y
f u t u r e z e r o e s c a n n o t b e c a l l e d " l e a d i n g " ( s e e l i n e 1 7 8 0 ) . T h e
lead ing ze ro flag s ta r ted ou t a t 2 , and each t ime I t es t i t
g e t s d e c r e m e n t e d i n l i n e 1 7 5 0 . I f t h e fi r s t t w o d i g i t s a r e
b o t h z e r o , i t w i l l g o n e g a t i v e f o r c i n g t h e t h i r d d i g i t t o p r i n t
e v e n i t i s a l s o z e r o .

I f you a re i n te res ted , i t i s ve ry s imp le to mod i f y t h i s p rog ram
so that is pr in ts out a rounded percentage in the format
X X X . x % , t o t h e n e a r e s t t e n t h o f a p e r c e n t . A l l w e h a v e t o d o
is change the rounding term from N/256 to N/2048, which affects
t h e c o d e i n l i n e s 1 2 4 0 - 1 3 5 0 , a n d t h e n a d d t h e f o l l o w l i n e s :

L D A

J S R M O N . C O U T
J S R G E T . D I G I T

P r i n t a d e c i m a l p o i n t

P r i n t t h e t e n t h s d i g i t

Other s imple modificat ions cou ld change the var iab le s ize f rom
2 4 - b i t s t o 1 6 - b i t s , 3 2 - b i t s , o r w h a t e v e r y o u n e e d .
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f d s e -
F D D A -
F D E D -

•SAVE S.PERCENTtCALC •
» Subroutine for printing H/N as a percentage
» w h e r e M a n d N a r e E ^ - b i t i n t e g e r s .• where M ana " s ^ jgR sfoRE.N. I. With axy)=M,_do_JSR_PERCENT.CALC

1070 HoiTcROOT .EQ $FD8E
1080 HON.PRBrrE .EQ fFDDA
1090 HON.GOUT .EQ JFDED
1 1 0 0 "

1 0 0 0
1 0 1 0
1 0 2 0
1 0 3 0
io5o
1 0 5 0
1 0 6 0

0 8 0 0 -
O8O3-
0 8 0 6 -
0 8 0 9 -

m o s t s i g n i fi c a n t

L E A S T "

0 8 0 A -
0 8 0 D -
08 IO

CS 13-
0 8 1 5 -

0 8 1 8 -
0 8 1 3 -
0 8 1 E -
0 8 1 F -
0 8 2 1 -
0 8 2 9 -
0 8 2 7 -
0 8 2 A -
0 8 2 3 -
0 8 2 D -
0 8 2 F -

0 8 3 2 -
0 8 3 5 -
0 8 3 8 -
0 8 3 3 -
083D-

iilO STORE.N
8 D 9 3 0 8 1 1 2 0 S T A N
8 E 9 0 0 8 1 1 3 0 S T X N + 1
8 0 9 D 0 8 11 9 0 S T Y N + 260 11^0 ^ RTS

11 JO PERCENTJALC SIGNIFICANT
STX M+1
S T Y M + 2 L E A S T "

i i n i t L e a d i n g Z e r o F l a g - - - - - - -
L D A # 2 S t a r t w i t h L Z - fl a g -
S T A Z

• A d d N / 2 5 6 t o R o u n d R e s u l t -
A9 02 „
8 D A 2 0 8

AD 9D 08
8D 9A 08
18
A2 01 „
B D 9 8 0 8
7D 93 08
9D 98 08
O A
1 0 F 9
9 0 0 3
EE 97 08

2 0 9 0 0 8
2 0 9 0 0 8
2 0 9 0 0 8
A9 A5
9C ED FD

Accuracy would demand adding
N/200, but N/256 is close enough.

H N 5 6 N■ 256
2 0 0 2 0 0 » 2 5 6

0 8 9 0 -
0 8 9 2 -
0893-
0 8 9 9 -
0 8 9 6 -
0 8 9 9 -
0 8 9 0 -
0 8 9 F -
0 8 5 0 -
0 8 5 2 -

0 8 5 9 -
0 8 5 6
0 8 5 9
0 8 5 0
0 8 5 F
0 8 6 2
0 8 6 3

A O F F

A 2 0 2
BD 97 08
FD 93 08
9D 97 08
O A
1 0 F 9
B O E F

1 9 1 0
1 9 2 0 » ~
1930 GET.DIGIT

L D A N + 2
STA H+3
O L O
LDX #1
LDA H+1 ,X
ADO N,X
S TA M + 1 , X
D E X
B P L . 1
B O O . 2
INO M

Compu te i P r i n t D ig i t s - - - - - -
J S R G E T. D I G I T H u n d r e d s d i g i t
J S R G E T . D I G I T T e n s d i g i t
J S R G E T. D I G I T U n i t s d i g i t
L D A
JHP HON .GOUT

And 56/51200 = .0010937 (very small)

: I
A 2 0 2
BD 97 08

IB 08
J 7 0 8

9 D 9 E 0 8
O A
1 0 F 1

I ' - l

2 0 8 D 0 8
2 0 8 D 0 8
A 2 0 3
B D 9 7 0 8

I E 0 8
17 08

0 8 6
0 8 6
C86B
0 8 6 D
0 8 7 0
087"
0 8 7 -
0 8 7 7 „
0879- 20 8D 08

7d
1 0 F 9

0 8 7 0 -
087D-
087F -
0882-
0 8 8 9 -

0 8 8 9 -
0 8 8 0 -

98
DO 05
OE A2 08
1 0 0 8
0 9 3 0

■ 8D A2 08
2 0 E D F D

. 60

1 9 9 0
1 9 5 0
1 9 6 0
1 9 7 0
i960
1 9 9 0
1 5 0 0
1 5 1 0
1 5 2 0
1 5 3 0
1590
1 5 5 0
1 5 6 0
1 5 7 0
1560
1 5 9 0
1 6 0 0
1 6 1 0
1 6 2 0
1630
1 6 9 0
1 6 5 0
1 6 6 0
16701660
1 6 9 0
1 7 0 0
1 7 1 0
1 7 2 0

1 7 5 0
1 7 6 0
17701760
17901600

, 1

L D Y # - 1
S E C
I N Y
L D X # 2

. 2 L D A M , X
S B C N , X
S TA H , X
D E X
B P L . 2
B C S . 1

s A d d N b a c k
L D X # 2

Y w i l l b e t h e q u o t i e n t

I n c r e m e n t Q u o t i e n t

S u b t r a c t D e n o m i n a t o r

This goes around once to often,
i n o n c e

. 3 L D A M , X
ADC N,X
S TA M , X
S T A T, X
D E X
B P L . 3• Mul t ip ly H by 10
J S R H . T I M E S . 2
J S R M . T I P E S . 2
L D X # 3

. 9 L D A H , X
A D C T, X
S TA H , X
D E X
B P L . 9
J S R M . T I M E S . 2

So we need to add i t back once.

Save copy of M in T, to make it
e a s i e r t o m u l t i p l y b y 1 0 .

u o n n . 1 X I ^ — — —

» P r i n t d i g i t i f n o t l e a d i n g z e r o
m A A 4 r r A - 4 0

M = 2 (9M + T )
... now we have 9M
. . . a d d T ( c o p y o f o r i g i n a l M )

5 M t i m e s 2 i s 1 0 M O
T Y A
B N E
D E O

. 5
Z

. 5

. 6

d i g i t i s q u o t i e n t f r o m a b o v e
. . . d i g i t n o t z e r o , s o p r i n t i t
I s i t a l e a d i n g z e r o ?
. . . y e s , d o n ' t p r i n t i t .
H a k e i t A S C I I

B P L . 6
O R A # " 0 " r i a * . . c j - i -
S T A Z K i l l L Z - fl a g b y s e t t i n g b i t 7 =
JSR HON.GOUT Print the digit
R T S

0 8 8 D -
0 8 8 F -
0 8 9 0 -

0 8 9 6 -

m -
0 8 9 E -
0 8 A 2 -

A 2 0 3
18
3E 97 08
O A
1 0 F A
6 0

08A2-08A5-
0 8 A 8 -
0 8 A 9 -
0 8 A B -
0 8 A E -
0 8 B 1 -
0 8 B 2 -
0 8 B 9 -
08 36-
0 8 B 9 -
0 8 B A -
0 8 B D -
0 8 B F -
0 8 0 2 -
0 8 0 9 -
0 8 0 5 -
0 8 0 8 -
0 8 C A -
0 8 0 D -
0 8 D 0 -
0 8 D 3 -
08D

D§ 08
A A
A O F F
2 0 0 0 0 8
AO D6 08
9 8
2 9 0 7
DO 03
2 0 8 E F D
9 8
2 0 D A F D
A 9 A O

E D F D
A 9 0 0

2 0 O A 0 8
A9 AO
2 0 E D F D
2 0 E D F D
EE D6 08
DO D9

- 6 0

0 8 D 6 -

1 8 1 0
1 8 2 0
I83O
1 8 9 0
1 8 5 0
1 8 6 0
I87OI 8 6 0
1 8 9 0
1 9 0 0
1 9 1 0
1 9 2 0
1930
1 9 9 0

2 0 1 0
2 0 2 0
2 0 3 0
2 0 9 0
2 0 5 0
2 0 6 0
20702060
2 0 9 0
2 1 0 0
2 1 1 0
2 1 2 0
2130
2 1 9 0
2 1 5 0
2 1 6 0
21702160
2 1 9 0
2 2 0 0
2 2 1 0
2 2 2 0
2230
2 2 9 0
2 2 5 0
2 2 6 0

M . T I M E S . 2
L D X # 3
O L O
TiCL' M,X
D E X
B P L . 1
R T S

D o u b l e 9 - b y t e v a l u e i n M

. B S 9.BS ̂
•

M
N
T . B S
Z . B S 1 L E A D I N G Z E R O F L A G

• T e s t R o u t i n e f o r P E R C E N T . O A L C
• F o r M = 0 t o 2 5 5
• P r i n t M , P E R C E N T ( M / 2 5 5 )

J N e x t M
T T

L D A t o
S T A T M S t a r t T M = 0
T A X
L D Y # 2 5 5 S e t N = 2 5 5
JSR STORE.N

. 1 L D Y T M S e t M t o c u r r e n t T M
T Y A
A N D # 7 I f T M M o d 8 = 0 , s t a r t n e w l i n e
B N E . 2 . . . s a m e l i n e
JSR HON.GROUT

. 2 T Y A G e t M a g a i n
J S R M O N . P R B Y T E P r i n t M - v a l u e t o o
L D A # " " f o l l o w e d b y o n e b l a n k
JSR HON.GOUT

T A X L e a d i n g b y t e s o f M = 0 0 0 0
JSR PERCENT.CALO pr int M/N percent
L D A # " "
J S R M O N . C O U T f o l l o w e d b y t w o b l a n k s
JSR MON.COUT
I H C T M N e x t T M .
B N E . 1 . . . u n t i l w r a p s a r o u n d t o 0 0
R T S F i n i s h e d

T M
*

. B S 1

INTRODUCTION
TO POSTSCRIPT
A 65 min user group VHS
v i d e o w i t h D o n L a n c a s t e r
stiaring many of his laser
publishing and Postscript
programming secrets.
Includes curve tracing, $5
loner relilling, the lull Kroy
Kolor details, page layouts,
plus txinches more.

$39 .50
F R E E V O I C E H E L P L I N E

ASK
THE GURU

An entire set ol reprints to
Don Lancaster 's ASK THE
G U R U c o l u m n s , a l l t h e
way back to column one.
Edited and updated.

Both Apple and desktop
publishing resources are
included that are not to be
f o u n d e l s e w h e r e .

$24.50

APPLE llc/lle
ABSOLUTE

RESET
Now gain absolule control
over your Applel You stop
any program at any time.
Eliminates all dropouts on
your HIRES screen dumps.
G e t s r i d o l a l l h o l e b l a s t

ing. For any lie or lie.

$19 .50

POSTSCRIPT
SHOW & TELL

Unique graphics and text
r o u t i n e s t h e o t h e r s d o n ' t
e v e n d r e a m o l . F o r m o s t

any Postscript printer.

Fully open, unlocked, and
easily adaptable to your
o w n n e e d s . A v a i l a b l e l o r
Apple, PC, Mac, ST, many
o t h e r s .

$39 .50
V I S A / M C
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A n o t h e r Q u i c k T w o - D i g i t D e c i m a l P r i n t e r . . . B o b S a n d e r - C e d e r l o f

I h a v e w r i t t e n a n u m b e r o f a r t i c l e s i n t h e p a s t a b o u t
c o n v e r t i n g v a l u e s f r o m b i n a r y t o d e c i m a l a n d p r i n t i n g o r
d i s p l a y i n g t h e m . U s u a l l y s u c h r o u t i n e s n e e d t o h a n d l e l a r g e
n u m b e r s , b u t s o m e t i m e s t h e y a r e l i m i t e d t o s i n g l e - b y t e v a l u e s .
A n d o n c e i n a w h i l e , y o u k n o w i n a d v a n c e t h e v a l u e w i l l b e
b e t w e e n 0 a n d 9 9 d e c i m a l .

F o r e x a m p l e , w h e n y o u a r e p r i n t i n g t h e d a t e y o u k n o w i n a d v a n c e
t h a t t h e d a y , m o n t h , a n d y e a r n u m b e r s a r e o n l y t w o d i g i t s e a c h .
T h e f o l l o w i n g p r o g r a m i s a c t u a l l y u s e d i n o n e s u c h d a t e
p r i n t e r , t o p r i n t t h e d a y n u m b e r a n d y e a r n u m b e r . F o r
s i m p l i c i t y , i t a l w a y s p r i n t s t w o d i g i t s , e v e n i f t h e fi r s t
d i g i t i s a z e r o . T h i s i s t h e w a y I w a n t i t t o b e w h e n p r i n t i n g
t h e y e a r , b u t t h e d a y w o u l d p r o b a b l y l o o k b e t t e r w i t h o u t a
l e a d i n g z e r o .

L i n e s 1 0 0 0 - 1 1 4 0 i n t h e l i s t i n g w h i c h f o l l o w s a r e a t e s t r o u t i n e
w h i c h c a l l o n m y P D s u b r o u t i n e t o p r i n t e v e r y p o s s i b l e v a l u e
f r o m 0 0 t o 9 9 . L i n e s 1 1 5 0 t o t h e e n d a r e t h e P D s u b r o u t i n e .
L i n e s 1 2 4 0 - 1 2 9 0 a r e n o t a c t u a l l y a s s e m b l e d , b e c a u s e t h e
v a r i a b l e " b l a n k . fi l l " i s z e r o . I f y o u c h a n g e l i n e 1 0 1 0 t o m a k e
" b l a n k , fi l l " e q u a l t o 1 , l i n e s 1 2 4 0 - 1 2 9 0 w i l l b e a s s e m b l e d .
T h e n v a l u e s l e s s t h a n 1 0 w i l l p r i n t w i t h a l e a d i n g b l a n k r a t h e r
t h a n a l e a d i n g z e r o .

1 0 0 0 » S AV E Q 2 D . D E C I M A L

1 0 1 0 b l a n k . fi l l . e q 0

2 0 1 4 0 8
A9 AO
2 0 E D F D
2 0 E D F D

C O U T . E Q $ F D E D

T L D Y ' # 0
. 1 T Y A

J S R P D
L D A # " "
J S R C O U T
J S R C O U T
I N Y
C P Y # 1 0 0
B C C . 1
R T S

F o r Y = 0 t o 9 9
A = Y
P r i n t t w o d i g i t s d e c i m a l
P r i n t t w o s p a c e s

F i n i s h e d 1

2 0 E D F D

L D X # " 0 " - 1
S E C
I N X
S B C # 1 0
B C S . 1
A D C # - 0 » ' + 1 0
P H A
T X A

. d o b l a n k . fi l l
c m p # " 0 "
b n e . 2
I d a # " "

J S R C O U T
P L A
J M P C O U T

S t a r t w i t h A S C I I z e r o - 1
S e t u p s u b t r a c t i o n
I n c r e m e n t t e n ' s d i g i t
T a k e o u t t e n
S t i l l m o r e t e n s
A d d b a c k o n e t e n . a n d m a k e A S C I I
S a v e u n i t ' s d i g i t
G e t t e n ' s d i g i t

I f t h e s e a r e a s s e m b l e d , p r i n t
0 0 - 0 9 a s " 0 " t h r o u g h " 9 "

P r i n t t e n ' s d i g i t
G e t u n i t ' s d i g i t
a n d p r i n t i t

P a g e 2 4 A p p l e A s s e m b l y L i n e F e b r u a r y, 1 9 8 8 . . C o p y r i g h t ( C ) S - C S O F T W A R E

• » . N e w V e r s i o n s o f S - C W o r d - P f o c e s s f i r B o b S a n d e r - C e d e r l o f

A l o n g t i m e a g o I w i s h e d t h e r e w e r e s o m e s o r t o f w o r d p r o c e s s o r
f o r t h e A p p l e I I . P a u l L u t u s w r o t e A p p l e W r i t e r , a n d I b o u g h t a
c o p y . I t w a s l i m i t e d t o a 4 0 - c o l u m n d i s p l a y , a n d o n l y s h o w e d
u p p e r - c a s e o n t h e s c r e e n , d u e t o l i m i t a t i o n s i n t h e o l d A p p l e
I I a n d I I P l u s m a c h i n e s . I t c o s t $ 5 0 , a n d t h a t s e e m e d l i k e a
p r e t t y g o o d p r i c e .

A f t e r a w h i l e I f o u n d o u t a b o u t t h e P a y m a r L o w e r - C a s e A d a p t e r ,
a n d a d d e d l o w e r - c a s e d i s p l a y t o t h e s c r e e n . S o m e p a t c h e s
i n s i d e A p p l e W r i t e r m a d e i t w o r k w i t h t h e a d a p t e r . T h e n t h e
s h i f t - k e y m o d w a s i n v e n t e d , a n d I i n s t a l l e d t h a t a l s o . I
s t a r t e d h o p i n g f o r e v e n m o r e . . . .

S o , I w r o t e m y o w n w o r d p r o c e s s o r , b a s e d o n A p p l e W r i t e r * s
f e a t u r e s , a n d u s i n g s o m e o f t h e i n t e r n a l t e c h n i q u e s P a u l L u t u s
d e v e l o p e d w h i c h m a d e A p p l e W r i t e r f a s t e r t h a n a n y o t h e r w o r d
p r o c e s s o r s a v a i l a b l e . I s i m p l i fi e d t h e e d i t i n g c o m m a n d s ,
s p e e d e d u p a n d e n h a n c e d a l o t o f t h e f e a t u r e s , a n d
s i g n i fi c a n t l y s h o r t e n e d t h e c o d e . I g a v e i t t h e a b i l i t y t o u s e
s t a n d a r d t e x t fi l e s , w i t h b l a z i n g l y f a s t d i s k l o a d a n d s a v e .
I t g r a d u a l l y g r e w i n t o a p r o d u c t , w h i c h w e s o l d w i t h a l l t h e
s o u r c e c o d e f o r $ 5 0 . M o r e t h a n a p r e t t y g o o d p r i c e .

H o w e v e r , t h e S - C W o r d P r o c e s s o r w a s s t i l l l i m i t e d t o a
4 0 - c o l u m n d i s p l a y . B o b D e e n , a h i g h s c h o o l s t u d e n t a t t h e
t i m e , w a s d o i n g s o m e p r o g r a m m i n g w o r k f o r u s . H e d i d a l o t o f
w o r k o n o u r C r o s s A s s e m b l e r s , f o r e x a m p l e . H e w a s a l s o u s i n g
t h e S - C W o r d P r o c e s s o r a l o t , s o I a s k e d h i m t o m a k e a n
8 0 - c o l u m n v e r s i o n f o r t h e A p p l e / / e . H e s u c c e e d e d , a n d a l s o
a d d e d " w i d o w " a n d " o r p h a n " p r o t e c t i o n . ( S e e t h e a r t i c l e i n
A A L , J u l y , 1 9 8 4 . ) B y t h e w a y . B o b D e e n i s n o w a c o m p u t e r
s c i e n t i s t a t J e t P r o p u l s i o n L a b o r a t o r i e s i n P a s a d e n a ,
C a l i f o r n i a , d o i n g i m a g e e n h a n c e m e n t s o f t w a r e .

M e a n w h i l e , A p p l e m a d e a w i d o w o u t o f D O S 3 . 3 b y b r i n g i n g o u t
t h e P r o D O S s y s t e m . T h e S - C W o r d P r o c e s s o r w a s s t i l l t i e d t o
D O S , p a r t l y b e c a u s e o f m y f a n c y d i s k I / O a n d t h e c a t a l o g - m e n u
s y s t e m . T h e n l a s t D e c e m b e r B o b G a r d n e r s e n t u s a P r o D O S
v e r s i o n I ( B o b , w h o l i v e s i n W a s h i n g t o n s t a t e , h a s b e e n a l o y a l
c u s t o m e r a n d f r i e n d s i n c e a t l e a s t 1 9 8 3 . ) H e d i d a t e r r i fi c
j o b , m a k i n g t h e P r o D O S v e r s i o n e v e n b e t t e r t h a n t h e D O S o n e .
T h e o n l y d r a w b a c k w a s t h a t i t o n l y w o r k e d i n 4 0 - c o l u m n s . W e l l ,
i n M a r c h h e s e n t a n 8 0 - c o l u m n v e r s i o n .

N o w, s t i l l f o r o n l y $ 5 0 , y o u g e t b o t h D O S a n d P r o D O S v e r s i o n s
w h i c h w o r k i n b o t h 4 0 - a n d 8 0 - c o l u m n s . T o u s e t h e 8 0 - c o l u m n
v e r s i o n s y o u h a v e t o h a v e a n A p p l e / / e , / / c , o r I l g s . T h e
4 0 - c o l u m n v e r s i o n s w i l l w o r k o n t h o s e o r o l d e r A p p l e s , b u t t h e
o l d e r A p p l e s d o n e e d l o w e r - c a s e d i s p l a y a n d s h i f t - k e y m o d s .

I w o u l d n ' t w a n t y o u t o t h i n k t h e S - C W o r d P r o c e s s o r h a s a l l t h e
f e a t u r e s o f t h e W o r d P e r f e c t , o r o t h e r s u c h m a j o r p r o d u c t s .
N o , i t i s n o t t h a t s o p h i s t i c a t e d . B u t i t d o e s h a v e a l l t h e
b a s i c f e a t u r e s w e n e e d f o r e v e r y d a y w o r k , i t i s v e r y f a s t , a n d
y o u g e t a l l t h e s o u r c e c o d e s o y o u c a n p e r s o n a l i z e i t .

A p p l e A s s e m b l y L i n e F e b r u a r y , 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E P a g e 2 5



S o m e o f y o u h a v e d o n e s o m e e x t e n s i v e p e r s o n a l i z i n g a l r e a d y.
, H o r s t S c h n e i d e r , a r e t i r e d b u s i n e s s m a n i n D e n v e r , m o d i fi e d i t

t o b e c o m e a p a r t o f h i s b u s i n e s s m a n a g e m e n t p a c k a g e , a d d i n g
" m a i l m . e r g e a n d o t h e r f e a t u r e s a l o n g t h e w a y. L a r r y S k u t c h a n ,
w h o w o r k s a t A m e r i c a n P r i n t i n g H o u s e f o r t h e B l i n d , m a d e a
s t a l k i n g v e r s i o n w h i c h w o r k s w i t h S t r e e t E l e c t r o n i c s ' " E c h o "
s p e e c h s y n t h e s i z e r s . I f y o u a r e i n t e r e s t e d i n e i t h e r o f t h e s e ,
I c o u l d p u t y o u i n t o u c h w i t h H o r s t o r L a r r y .

A c u r i o u s b i t o f h i s t o r y : a l l t h r e e o f t h e p r o g r a m m e r s w h o
h a v e m a d e t h e m a j o r c o n t r i b u t i o n s t o S C W P a r e n a m e d B o b I I
g u e s s w e c o u l d g i v e i t t h e n i c k n a m e o f t h e T h r e e - B o b W o r d

. P r o c e s s o r I N o , i t i s i n e x p e n s i v e , b u t w e d o c h a r g e m o r e t h a n
t h r e e s h i l l i n g s .

^ I f y o u a l r e a d y h a v e a n e a r l i e r v e r s i o n o f t h e S - C W o r d
P r o c e s s o r a n d w o u l d l i k e t o g e t a n u p d a t e t o t h e l a t e s t ,
v 7 . 5 0 ( o r o n l y $ 5 i f y o u o n l y w a n t t h e P r o D O S d i s k ) .

s e n d

D o Y o u H a v e

Apple Knowledge?
If you do. Applied Engineering would

like to put your knowledge to work.
We're looking for someone to fill a
position in our Technical Support group.
You must have a strong working knowledge
of AppleWorks, ProDOS, DOS 3.3, and Applesoft BASIC.
Applied Engineering offers good benefits and a pleasant work
environment. Office is non-smoking. We're located in the
C a r r o U t o n a r e a .

So if you've got the knowledge and want to sink your teeth into a
position with an ever-expanding company, give us a call at
( 2 1 4 ) 2 4 1 - 6 0 6 0 .

O

Pr in t i ng t he P roDOS Da te and Time . * . . . Bob Sande r -Cede r l o f

P r o D O S - 8 s t o r e s t h e d a t e a n d t i m e i n f o r m a t i o n f r o m i n f o u r
bytes in the Global Page star t ing at $BF90:

$ B F 9 0
$ B F 9 1
$ B F 9 2
$ B F 9 3

H M M D D D D D L o w - o r d e r b i t s o f M o n t h , D a y ( 1 - 3 1 )
Y Y i X Y Y V M Y e a r ( 0 - 9 9 ) , h i g h b i t o f M o n t h
O O m m m m m m M i n u t e ( 0 - 5 9 )
O O h h h h h h H o u r ( 0 - 2 3 )

T h e f o l l o w i n g s u b r o u t i n e , l i n e s 1 0 0 0 - 1 5 9 0 , w i l l p r i n t o u t t h e
d a t e i n t h e f o r m D D - M H M - Y Y . L i n e s 1 6 0 0 - 1 8 0 0 a r e a n a l t e r n a t i v e
method fo r p r in t ing ou t the 3 - le t te r month name abbrev ia t ion .
L i n e s 1 8 1 0 - 1 9 1 0 p r i n t t h e t i m e i n t h e f o r m h h : m m .

B F 9 0 -

F D E D -

0 8 0 0 -
0 8 0 3 -
0 8 0 5 -
0 8 0 8 -
0 8 0 A -

0 8 0 D -
0 8 1 0 -
0 8 1 1 -
0 8 1 2 -
0 8 1 5 -
0 8 1 6 -
0 8 1 7 -
0 8 1 8 -
0 8 1 9 -
0 8 U -
0 8 1 B -
0 8 1 E -
0 8 2 1 -
o p t -0 8 2 7 -
0 8 2 A -
0 8 2 D -
0 8 2 F -

1 0 3 0
1 0 4 0
1 0 5 0
1 0 6 0
1 0 7 0
1 0 8 0

Sub rou t i ne t o p r i n t da te f r om P roDOS G loba l Page
i n f o r m D D - M H M - Y Y . , , .

Tw o d i f f e r e n t m e t h o d s f o r p r i n t i n g t h e 3 - l e t t e r m o n t h
name are shown, with month-name table in normal and
t r a n s p o s e d o r d e r .

1 0 9 0 D AT E
1 1 0 0 »
1 1 1 0 C O U T

A D 9 0 B F
2 ? „
2 0 3 3 0 8
A9 AD
2 0 E D F D

AD 91
4 A

B F

4 8
A D 9 0 B F
6 A
4A
4A
4A
4A

B D 4 5 0 8
2 0 E D F D
B D 5 1 0 8
2 0 E D F D
B D 5 D 0 8
2 0 E D F D
A9 AD
2 0 E D F D

1 1 2 0
1 1 3 0
11 4 0
1 1 5 0
1 1 6 0
11 7 0
1 1 8 0
11 9 0
1 2 0 0
1 2 1 0
1 2 2 0
1 2 3 0
1 2 4 0
1 2 5 0
1 2 6 0
1 2 7 0
1 2 8 0
1 2 9 0
1 3 0 0
1 " " "
1
1
1

.EQ $BF90,BF91

.EQ $FDED

Date in form: mMDDDDD, YYYYYYYM
Time in form: OOmnmmmm, OOOhhhhh

11 0
3 2 0

]̂o°
1350
1

0832- 68

0 8 3 3 -
0 8 3 5 -
0 8 3 6 -
0 8 3 7 -
0 8 3 9 -
0 8 3 B -
0 8 3 D -
0 8 3 E -
0 8 3 F -
0 8 4 2 -

A 2 A F
3 8
E8
E9 OA
B O F B
69 BA
4 8
8 A
2 0 E D F D

6 0
1 3 7 0
1 3 8 0
1 3 9 0
1 4 0 0
1 4 1 0 P D
1 4 2 0

P R I N T. D AT E
L D A D A T E G e t H M M D D D D D
A N D # i 1 F I s o l a t e D a y o f M o n t h
J S R P D P r i n t t h e d a y n u m b e r
L D A P r i n t a d a s h
J S R C O U T

• P R I N T M O N T H F R O M T A B L E
L D A D AT E + 1 G e t Y Y Y Y Y Y Y M
L S R H i g h b i t o f M o n t h - n u m b e r i n t o C a r r y
P H A S a v e O Y Y Y Y Y Y Y o n s t a c k
L D A D A T E G e t H M M D D D D D
R O R M M H M D D D D
L S R O M M M M D D D
L S R 0 0 H M H M ) D
L S R O O C H M M M )
L S R O O O C M M M M
T A X
L D A M O N T H . T B L . 1 - 1 , X
JSR COUT
L D A M O N T H . T B L . 2 - 1 , X
J S R C O U T
LDA MONTH.TBL .3 -1 ,X 3 rd l e t t e r
J S R C O U T
L D A # « - P r i n t d a s h
J S R C O U T• PRINT YEAR GET'OYYYYYYY FROM STACK

Month number (1-12)

1 s t l e t t e r

2 n d l e t t e r

« F a l l i n t o P D s u b r o u t i n e -

1430144o
1 4 5 0
1 4 6 0
1 4 7 0

1

L D X # " 0 " - 1
S E C
I N X
S B C # 1 0

. 1
♦ "Oit+IO

081
0843- 4C ED FD

0 8 4 6 -
0 8 5 2 -
0 8 5 E -

1 5 1 0
1 5 2 0
1 5 3 0
1 5 4 0
1 5 5 0
1 5 6 0

B C S
A D C
P H A
T X A
J S R C O U T
P L A
J M P C O U T

.MA AS,

. A S - / ] 1 /

. E M

S t a r t w i t h A S C I I z e r o - 1
S e t u p s u b t r a c t i o n
I n c r e m e n t t e n ' s d i g i t
T a k e o u t t e n
S t i l l m o r e t e n s
Add back one ten, and make ASCxI
S a v e u n i t ' s d i g i t
G e t t e n ' s d i g i t
P r i n t t e n ' s d i g i t
G e t u n i t ' s d i g i t
a n d p r i n t i t

1570 MONTH.TBL.1 >AS "JFMAMJJASOND"
1580 MONTH.TBL.2 >AS "AEAPAUUUECOE"
1590 MONTH.TBL. 3 >AS "NBRRYNLGPTVC

P a g e 2 6 A p p l e A a s e m b l y L i n e F e b r u a r y , 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E
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1 6 0 0 •
1 6 1 0 A LT E R N AT I V E . M O N T H . P R I N T E R

0 8 6 A - A D 9 1 B F 1 6 2 0 L D A D A T E ^ I G E T Y Y T Y Y T I M
0 8 6 D - M A 1 6 3 0 L S R M I N T O C A R R Y
0 8 6 E - A D 9 0 B F 1 6 M 0 L D A D A T E G E T M M M D D D D D
0 8 7 1 - 6 A 1 6 5 0 R O R H M M M D D D D
0 8 7 2 - M A 1 6 6 0 L S R O M M M M D D D
0 8 7 3 - M A 1 6 7 0 L S R O O M H M H D D
0 8 7 M - M A 1 6 6 0 L S R O O C M M M M D
0 8 7 5 - M A 1 6 9 0 L S R O O O C M M M H
0876- 8D 8B 08 1760 STA TEMP Mu l t ip l y month number by 3
0 8 7 9 - Q A 1 7 1 0 A S L
0 8 7 A - 6 D 8 B 0 8 1 7 2 0 A D C T E M P
0 8 7 D - A A 1 7 3 0 T A X I n d e x i s 3 , 6 , 9 . . . . ^ ^
0 8 7 E - A O 0 3 1 7 M 0 L D Y # 3 P r i n t 3 c o n s e o t u t i v e l e t t e r s
0860- BD 89 08 1750 .1 LDA MONTH.TABLE-3,X
0883- 20 ED FD 1760 JSR COUT0 8 8 6 - E 8 1 7 7 0 I N X N e x t l e t t e r
0 8 8 7 - 8 8 1 7 6 0 D E Y0 8 8 8 - D O F 6 1 7 9 0 B N E . 1
0 8 8 a - 6 0 1 8 0 0 R T S F i n i s h e d
0 8 8 B - 1 8 2 0 T E M P . B S 1
088C- 1830 MONTH.TABLE >AS «JANFEBMARAPRMAYJUNJULAUGSEPOCTNOVDEC«

1 8 M 0 •
1 8 5 0 P R I N T. T I M E

0 8 B 0 - A D 9 3 B F i 8 6 0 L D A D A T E + 3 G e t O O h h h h h h
0 8 B 3 - 2 0 3 3 0 8 1 8 7 0 J S R P D
0 8 B 6 - A 9 B A I 8 8 O L D A
0 8 B 8 - 2 0 E D F D 1 8 9 0 J S R C O U T
0 8 B B - A D 9 2 B F 1 9 0 0 L D A D A T E + 2 G e t O O m m m m m m
0 8 B E - M C 3 3 0 8 1 9 1 0 J M P P D

T h e v a l u e s t o r e d i n t h e G l o b a l P a g e m a y n o t b e c u r r e n t . I t i s
a u t o m a t i c a l l y u p d a t e d e v e r y t i m e y o u c l o s e o r fl u s h a fi l e , o r
you can force i t to be updated by using the MLI cal l shown in
l i n e s 1 9 2 0 - e n d . I f y o u h a v e l o o k e d i n t o t h e G l o b a l P a g e
d e s c r i p t i o n i n t h e m a n u a l s , y o u m a y h a v e n o t i c e d t h a t $ B F 0 6 i s
a v e c t o r t o t h e d a t e / t i m e u p d a t e c o d e . D o n ' t t r y t o u s e i t
d i r e c t l y u n l e s s y o u a r e s u r e t h e L a n g u a g e C a r d i s p r o p e r l y
s w i t c h e d b e f o r e a n d a f t e r t h e c a l l . T h e b e s t w a y i s t o u s e t h e
M L I c a l l , a s I d i d .

]§38 UPDATE.DATE.AND.TIME08C1- 20 GO BF 19M0 JSR iBFOG MLI ENTRY POINT
G 8 C M - 8 2 G G G G 1 9 5 G . D A # $ 8 2 , G G G G G E T D AT E / T I ^ « ; , N O PA R M S
0 8 C 7 - 6 G 1 9 6 G R T S

1 9 7 G •

A p p l e A s s e m b l y L i n e ( I S S N 0 8 8 9 - 4 3 0 2 ) i s p u b l i s h e d m o n t h l y b y S - C S O F T WA R E
C O R P O R AT I O N , P. O . B o x 2 8 0 3 0 0 , D a l l a s , Te x a s 7 5 2 2 8 . P h o n e ( 2 1 4 ) 3 2 4 - 2 0 5 0 .
S u b s c r i p t i o n r a t e i s $ 2 4 p e r y e a r i n t h e U S A , C a n a d a , a n d M e x i c c , o r $ 3 6 i n
o t h e r c o u n t r i e s . B a c k i s s u e s a r e $ 1 . 8 0 e a c h f o r V o l u m e s 1 - 7 , $ 2 . 4 0 e a c h f r o m
l a t e r Vo l u m e s ( p l u s p o s t a g e ) . A s u b s c r i p t i o n t o t h e n e w s l e t t e r w i t h a M o n t h l y
D i s k c o n t a i n i n g a l l p r o g r a m s o u r c e c o d e a n d a r t i c l e t e x t i s $ 6 4 p e r y e a r i n
t h e U S A , C a n a d a a n d M e x i c o , a n d $ 9 0 t o o t h e r c o u n t r i e s .

A l l m a t e r i a l h e r e i n i s c o p y r i g h t e d b y S - C S O F T W A R E C O R P O R AT I O N , a l l r i g h t s
r e s e r v e d . ( A p p l e i s a r e g i s t e r e d t r a d e m a r k o f A p p l e C o m p u t e r , I n c . )

P a g e 2 8 . . A p p l e A s s e m b l y L i n e . F e b r u a r y , 1 9 8 8 . Copyright (C) S-C SOFTWARE



V o l u m e 8 — I s s u e 6 M a r c h , 1 9 8 8

P e e k i n g I n s i d e A p p l e W o r k s 1 . 3 , P a r t 4 :
A p p l i c a t i o n s O v e r l a y M a n a g e r 2

D i s s e c t i n g A p p l e W o r k s S E G . M O a n d S E G . M l F i l e s 1 9
B a c k u p / R e s t o r e f o r R a m F a c t o r D O S P a r t i t i o n 2 4

S o m e t h i n g P e r s o n a l

I h a d a n o t h e r b i r t h d a y l a s t w e e k e n d . N o w m y a g e i s a p e r f e c t
s q u a r e a g a i n , f o r t h e s e v e n t h t i m e . A n o t h e r 1 5 y e a r s a n d i t w i l l
b e s q u a r e a g a i n . A t m o s t I c a n e x p e c t t w o o r t h r e e m o r e s q u a r e
a g e s . N u m b e r s l i k e t h e s e a r e i n t e r e s t i n g t o m e . H o s e s s a i d ,
a f t e r r e c a l l i n g t h e b r e v i t y a n d f r a i l t y o f h u m a n l i f e , " S o t e a c h
u s t o n u m b e r o u r d a y s , t h a t w e m a y a p p l y o u r h e a r t s u n t o w i s d o m . "

C e r t a i n l y w e a l l s h o u l d e c h o t h a t p r a y e r . W e w a n t o u r y e a r s t o
c o u n t f o r s o m e t h i n g . S o l o m o n s a i d , " T h e f e a r o f t h e L O R D i s t h e
b e g i n n i n g o f k n o w l e d g e : b u t f o o l s d e s p i s e w i s d o m a n d
i n s t r u c t i o n . " D a v i d s a i d , " T h e f o o l h a s s a i d i n h i s h e a r t ,
' T h e r e i s n o G o d ' . " J a m e s s a i d , " I f a n y o f y o u l a c k w i s d o m , l e t

h i m a s k o f G o d , w h o g i v e s t o a l l m e n l i b e r a l l y , a n d u p b r a i d s n o t ;
a n d i t s h a l l b e g i v e n h i m . " P a u l s a i d , " I n J e s u s C h r i s t a r e
h i d d e n a l l t h e t r e a s u r e s o f w i s d o m a n d k n o w l e d g e . "

A n d I s a y , t h e l o n g e r I l i v e , t h e m o r e I fi n d t h a t G o d i s t h e r e ,
a n d f a i t h f u l t o h i s W o r d . T h e b e t t e r p a r t o f w i s d o m i s t r u s t i n g
t h e t r u l y t r u s t w o r t h y . S o l o m o n s a y s i t b e s t : " T r u s t i n t h e L O R D
w i t h a l l y o u r h e a r t , a n d l e a n n o t u n t o y o u r o w n u n d e r s t a n d i n g .
I n a l l y o u r w a y s a c k n o w l e d g e h i m , a n d h e s h a l l d i r e c t y o u r
p a t h s . "

A s I e n t e r m y j u b i l e e y e a r , I r e - c o m m i t m y s e l f t o d o i n g j u s t
t h a t .



P e e k i n g I n s i d e A p p l e Wo r k s 1 . 3 , P a r t ®
A p p l i c a t i o n O v e r l a y M a n a g e r . . B o b S a n d e r - C e d e r l o f

AppleWorks is a lot bigger than a normal Apple. The 6502 microprocessor is
restricted to 64K of memory address space, and the fraction of this left to
a ProDOS-based program is normally less than M8K. The AppleWorks
applications use large areas of memory for the active data, so the amount
left for programs is very small. So how does it work? By using overlays.

The file on an AppleWorks Program disk named APLWORKS.SYSTEM (which we have
been analyzing over the last four months) contains subroutines which stay
i n R A M r e g a r d l e s s o f w h a t a c t i v i t y y o u a r e p e r f o r m i n g . A f t e r s t a r t i n g u p
AppleWorks, this code resides in RAM from $1000 up to $2Exx. RAM from $800
to $FFF is used for various variables and buffers. RAM from $3000 up to
$BEFF i s used fo r app l i ca t i on p rog rams and da ta .

A l l o f t h e r e s t o f t h e c o d e f o r t h e t h r e e a p p l i c a t i o n s i s o n t h e t w o fi l e s
named SEG.MO and SEG.M1. These two fi les toge ther con ta in 43 smal l
segments of code, designed to be loaded into RAM only when needed. The
first 15 segments appear to me to be the data base application; the next 8,
the word processor; and the rest, the spreadsheet. At the beginning of
e a c h fi l e i s a n " i n d e x " w h i c h t e l l s w h e r e i n t h e fi l e e a c h p r o g r a m s e g m e n t
b e g i n s . T h e a r t i c l e " D i s s e c t i n g A p p l e Wo r d s S E G . M O a n d S E G . M 1 F i l e s " l a t e r
i n t h i s s a m e i s s u e g o e s i n t o d e t a i l a b o u t t h e s t r u c t u r e o f t h e i n d e x .

T h i s m o n t h w e w i l l l o o k i n d e t a i l a t t h e c o d e i n s i d e A p p l e Wo r k s w h i c h l o a d s
in the various overlays. Since it happens to be very near the beginning of
APLWORKS.SYSTEM, I am also listing the JMP vector that starts at $1000.

S i n c e e a c h o f t h e 4 3 o v e r l a y s w i l l n e e d t o u s e v a r i o u s s u b r o u t i n e s f r o m
APLWORKS.SYSTEM, the author of AppleWorks needed a straightforward way for
t h e m t o k n o w t h e i r a d d r e s s e s . Wo z ' s m o n i t o r i s a g o o d e x a m p l e o f w h a t
happens when you do not provide such a method.

B a c k i n 1 9 7 7 w e f o u n d h u n d r e d s o f n e a t e n t r y p o i n t s i n t h a t t i n y l i t t l e
ROM, all at very specific addresses. We used them flagrantly, to save RAM
f o r b e t t e r u s e s . T h e n A p p l e s t a r t e d t a k i n g r o u t i n e s o u t , m o v i n g o t h e r s ,
u n t i l t h e y fi n a l l y p r i n t e d a l i s t o f t h e 1 1 0 o r s o t h e y w i l l c o n t i n u e t o
s u p p o r t . T h e r e i s n o e a s y s y s t e m t o u s i n g t h e s e e n t r y p o i n t s , b e c a u s e Wo z
o r i g i n a l l y c o d e d t h e m w i t h t h e i d e a o f s q u e e z i n g t h e m o s t f u n c t i o n i n t o t h e
s m a l l e s t a m o u n t o f m e m o r y .

T h e A p p l e I l g s m o n i t o r, o n t h e o t h e r h a n d , i s a g o o d e x a m p l e o f w h a t
h a p p e n s w h e n y o u g o o v e r b o a r d i n t r y i n g t o p r o v i d e a c a l l i n g s y s t e m . A f t e r
a c q u i r i n g o v e r t e n p o u n d s o f d o c u m e n t a t i o n , I s t i l l a m o n l y d i m l y
u n d e r s t a n d i n g a l l t h e i n s a n d o u t s o f t h e t o o l b o x e s . I k n o w i t a l l s t a r t s
b y l o a d i n g a 1 6 - b i t c o d e d n u m b e r i n t o t h e X - r e g i s t e r, a n d d o i n g a J S L
$E10000 command . Paramete rs a re passed on the s tack , and an e r ro r code i s
r e t u r n e d i n t h e A - r e g i s t e r . A l l i s d o n e v e r y s y s t e m a t i c a l l y , v e r y c l e a n l y ,
v e r y m a c i n t o s h l y , b u t n o t v e r y e f fi c i e n t l y . T h e t o o l b o x c a l l s m u s t b e d o n e
i n f u l l 1 6 - b i t m o d e , c a n n o t u s e t h e r e g i s t e r s t o p a s s d a t a , e a t u p m a n y
m a c h i n e c y c l e s g e t t i n g t o t h e a c t u a l t o o l a n d b a c k a g a i n , a n d d o r e q u i r e
t h e u s e o f t h e A - a n d X - r e g i s t e r s . S t i l l , i t m a y b e t h e b e s t w a y t o
c r e a t e , o r g a n i z e , a n d c o n t r o l a n o p e n - e n d e d s e t o f t o o l s i n a m a c h i n e l i k e
t h e I l g s .

P roDOS-8 ML I g i ves an examp le o f ano the r me thod , i n wh i ch a s ing le en t r y
; X > i n t p r o c e s s e s a l l c a l l s . T h e b y t e f o l l o w i n g t h e J S R t o t h a t e n t r y p o i n t

M a c r o A s s e m b l e r V e r s i o n 2 . 0 D O S $ 1 0 0 , P r o D O S $ 1 0 0 , b o t h f o r
sl6n 2.0 DOS Upgrade Kit for "1.0/1.1/1.2 Owners " >
DOS Upgrade Kit for Version 2.0 DOS owners
s s A s s e m b l e r s f o r o w n e r s o f S - C M a c r o A s s e m b l e r $ 3 2 . 5 0 t o $ 5 0
(Available: 6800/1/2, 6301, 6805, 6809, 68000, Z-80, Z-8, 80^8, 8051, 8085,

1802/11/5, PDP-n, GI1650/70, Mitsubishi 507I1O, others)
roe Code of any S-C Macro Assembler or Cross Assembler each, additional $

D i s A s s e n b l e r ( P r o D O S o n l y ) w i t h o u t s o u r c e c o d e $ 3 0 , w i t h s o u r c e
- W a r e D I S A S M ( D O S o n l y ) w i t h o u t s o u r c e c o d e $ 3 0 , w i t h s o u r c e
VIEW (ProDOS-based d i sk u t i l i t y p rog ram)
1 S c r e e n E d i t o r f o r S - C M a c r o ( w i t h c o m p l e t e s o u r c e c o d e ) •

C r o s s R e f e r e n c e U t i l i t y w i t h o u t s o u r c e c o d e $ 2 0 , w i t h s o u r c e
Word Processor, both DOS & ProDOS, both llO- & SO-columns, with complete source code

8 and DPFP, double precision math for Applesoft, including complete source code. . .
CAPE (Extended S-C Applesoft Program Editor), including Version 2.0 With Source Code .
CAPE Version 2.0 and Source Code Update (for Registered Owners)
o f T r i c k s 2 ( Q u a l i t y S o f t w a r e ) ( $ 1 1 9 - 9 5 )
Documentor (complete commented source code of Applesoft ROMs)

y I I P l u s ( C e n t r a l P o i n t S o f t w a r e ) ( $ 3 9 - 9 5 )
Q u a r t e r l y D i s k s e a c h $ 1 5 , o r a n y f o u r f o r

(All source code is formatted for S-C Macro Assembler. Other assemblers
require some effort to convert file type and edit directives.)

n y l d i s k p a g e s , 6 " x 8 . 5 " , h o l d t w o d i s k s e a c h
skette Mailing Protectors (hold 1 or 2 disks)

(Cardboard folders designed to fit 6"X9" Envelopes.)
v e l o p e s f o r D i s k e t t e M a i l e r s

1 0 f o r $ 6 •
M O c e n t s e a c h

o r $ 2 5 p e r 1 0 0 •
6 c e n t s e a c h

3 i d e r 2 0 M e g H a r d D i s k , i n c l u d e s c o n t r o l l e r & s o f t w a r e
S ide r MO Meg Hard D isk , i nc ludes con t ro l l e r & so f tware

• l i n u t e m a n 2 5 0 U n i n t e r r u p t i b l e P o w e r S u p p l y . . . .
^ . i n u t e m a n 3 0 0 U n i n t e r r u p t i b l e P o w e r S u p p l y . . . .

55802 Microprocessor, M MHz (Western Design Center) .
quikLoader EPROM System (SCRG)
FROmGRAMER (SCRG)

. ( $ 6 9 5 ) $ 5 5 0

. ( $ 9 9 5 ) $ 8 6 0

. ( $ 3 5 9 ) $ 3 2 0

. ($5M9) $M90

. . . . $ 2 5

. ( $ 1 7 9 ) $ 1 7 0

($1M9.50) $1M0

" E x p l o r i n g t h e A p p l e I l g s "
" A p p l e I l g s T e c h n i c a l R e f e r e n c e " . . . .
"65816/65802 Assembly Language Programming".
"Programming the 65816"
"Programming the Apple I lgs in C and Assembly
"App le / /e Reference Manua l "
"App le / / c Re fe rence Manua l "
" P r o D O S - 8 T e c h n i c a l R e f e r e n c e M a n u a l " .
" P r o D 0 S - l 6 T e c h n i c a l R e f e r e n c e M a n u a l " .

"App le I l gs F i rmware Re fe rence "
"App le I l gs Hardware Re fe rence"
"App le I l g s Too lbox Re fe rence , Vo lume 1 " .
"App le I l g s Too lbox Re fe rence , Vo lume 2 " .
" A p p l e I l g s P r o g r a m m e r ' s I n t r o d u c t i o n " .
" P r o D O S I n s i d e a n d O u t "
" B e n e a t h A p p l e P r o D O S "
" B e n e a t h A p p l e D O S "
" I n s i d e t h e A p p l e / / c "
" I n s i d e t h e A p p l e / / e "

" U n d e r s t a n d i n g t h e A p p l e / / e "
" U n d e r s t a n d i n g t h e A p p l e I I "
" A p p l e I I + / I I e Tr o u b l e s h o o t i n g & R e p a i r G u i d e
"Assembly Language for App lesof t Programmers '
"Now That You Know Apple Assembly Language".
" E n h a n c i n g Yo u r A p p l e I I , v o l . 1 " .
" E n h a n c i n g Y o u r A p p l e I I , v o l . 2 " . . . .
" A s s e m b l y C o o k b o o k f o r t h e A p p l e I l / I I e " .
" M i c r o c o m p u t e r G r a p h i c s "
" A s s e m b l y L i n e s — t h e B o o k "

($22 .95 ) $21
($19.-95) $19

M i c h a e l F i s c h e r ( $ 2 1 . 9 5 ) $ 2 0
. David Eyes & Ron Lichty ( $ 2 2 . 9 5 ) $21

L a n g u a g e " . . . . M a r k A n d r e w s ( $ 1 8 . 9 5 ) $ 1 8

A p p l e C o m p u t e r ($2M.95) $ 2 3
($2M.95) $ 2 3
($29 .95 ) $ 2 7
($29 .95 ) $ 2 7
( $ 2 M . 9 5 ) $ 2 3

A p p l e C o m p u t e r ($2M.95) $ 2 3

A p p l e C o m p u t e r ( $ 2 6 . 9 5 ) $2M
($26 .95 ) $2M

A p p l e C o m p u t e r ( $32 .95 ) $ 3 0

. D e n n i s D o m s & To m W e i s h a a r ( $ 1 6 . 9 5 ) $ 1 6

. D o n W o r t h & P i e t e r L e c h n e r ( $ 1 9 . 9 5 ) $18 ^

. D o n W o r t h & P i e t e r L e c h n e r ( $ 1 9 . 9 5 ) $ 1 8

G a r y B . L i t t l e ( $ 1 9 . 9 5 ) $ 1 8

( $ 1 9 . 9 5 ) $ 1 8
J i m S a t h e r ($2M.95) $ 2 3

($22 .95 ) $ 2 1
( $ 1 9 . 9 5 ) $ 1 8

F i n l e y & M y e r s ( $ 1 8 . 9 5 ) $18
J u l e s G i l d e r ( $ 1 9 . 9 5 ) $ 1 8

( $ 1 5 . 9 5 ) $ 1 5
( $ 1 7 . 9 5 ) $17
( $ 2 1 . 9 5 ) $ 2 0

R o y E . M y e r s ( $ 1 M . 9 5 ) $1M
( $ 1 9 . 9 5 ) $ 1 2

• T h e s e i t e m s a d d $ 2 f o r f i r s t i t e m , $ . 7 5 f o r e a c h a d

■e I n q u i r e f o r s h i p p i n g c o s t .
Customers outs ide USA inqu i re fo r pos tage needed.
Te x a s r e s i d e n t s p l e a s e a d d 8 J s a l e s t a x t o a l l o r d e r s .
<< Master Card, VISA, Discover and American Express >>

$ . 7 5 f o r e a c h a d d i t i o n a l i t e m f o r U S s h i p

a e e n e e d e d . S - C S o f t w a r e C o r p o r a t i o n

D A L L A S . T X 7 5 2 2 8
P h o n e 2 1 4 - 3 2 4 - 2 0 5 0

P a g e 2 . . A p p l e A s s e m b l y L i n e . M a r c h , 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E



con ta ins a command code , and the nex t two by tes po in t t o a pa ramete r b lock .
ProD0S- l6 uses two by tes fo r the command code and fou r by tes fo r the
p a r a m e t e r b l o c k a d d r e s s .

R o b e r t L i s s n e r u s e s a s i m p l e s y s t e m o f v e c t o r i n g a l l s u b r o u t i n e c a l l s
t h r o u g h s e v e r a l J H P v e c t o r s t h r o u g h o u t A p p l e Wo r k s . S o m e o f h i s s u b r o u t i n e s
p a s s a l l t h e i r d a t a i n t h e t h r e e 6 5 0 2 r e g i s t e r s , s o m e u s e fi x e d l o c a t i o n s
i n page ze ro o r i n t he $800 -$FFF a rea , and some use a s tanda rd ca l l i ng
s e q u e n c e w i t h p a r a m e t e r s a f t e r t h e J S R . O n e s e t o f J H P v e c t o r s s t a r t s a t
$1000 , and i s used fo r ca l l i ng a l l o f the APLWORKS.SYSTEM subrou t ines .
A n o t h e r s e t b e g i n s a t $ 0 0 0 2 I n t h e a l t e r n a t e $ 0 0 0 0 b a n k o f R A M , w h e r e
e i t h e r S E G . O O o r S E G . X M h a s b e e n l o a d e d . E a c h o v e r l a y s e g m e n t a l s o b e g i n s
w i t h a J H P v e c t o r .

I h a v e s h o w n t h e J M P v e c t o r f o r A P L W O R K S . S Y S T E M i n l i n e s 1 5 2 0 - 2 0 3 0 o f t h e
l i s t i n g . To s a v e a p a c e i n t h e n e w s l e t t e r , I p l u g g e d i n a c t u a l h e x a d e c i m a l
a d d r e s s e s f o r a l l t h o s e s u b r o u t i n e s w h i c h a r e n o t l i s t e d I n t h i s i s s u e .
Where I have g i ven them names , I I nc luded them as commen ts . The res t o f
t h e m I w i l l n a m e l a t e r , w h e n I g e t t o t h e m a n d fi g u r e o u t w h a t t h e y d o a n d
t h i n k o f a u n i q u e m e a n i n g f u l m o n i k e r .

W h e n A p p l e W o r k s i s fi r s t fi r e d u p b y e x e c u t i n g A P L W O R K S . S Y S T E M , o n e o f t h e
t a s k s i s t o l o o k f o r e i t h e r a C ^ I K ( o r l a r g e r ) m e m o r y c a r d i n t h e a u x i l i a r y
s l o t o r a c a r d l i k e R a m F a c t o r i n o n e o f t h e o t h e r s l o t s . I f i t fi n d s a
RamFac to r - l i ke ca rd w i t h enough f r ee memory, i t l oads SEG.XM i n to t he 4K
a r e a a t $ D O O O . ( R a m F a c t o r i s A p p l i e d E n g i n e e r i n g s v e r s i o n o f t h e A p p l e
Memory Card , and o f course there a re o ther compan ies a lso mak ing these
k i n d s o f c a r d s . I n t h e r e s t o f t h i s a r t i c l e I w i l l c a l l t h i s k i n d o f
memory S lo tRAM memory. ) I f t he re . i s no t enough S lo tRAM memory ava i l ab le
but there is 64K in the AuxRAM, App leWorks loads SEG.OO ins tead.

How can i t do tha t? P roDOS supposed ly has tha t $0000 space a l l t i ed up I

We l l , P r o D O S c l a i m s i t a l l , b u t o n l y r e a l l y U S E S f r o m $ 0 1 0 0 t h r o u g h $ D 3 F F.
T h i s i s w h e r e t h e s t a n d a r d Q U I T c o d e i s k e p t . D u r i n g i n i t i a l i z a t i o n
A p p l e Wo r k s c o p i e s t h a t $ 3 0 0 - b y t e a r e a t o t h e S E G . P R fi l e , a n d t h e n l o a d s
t h e a p p r o p r i a t e S E G . O O o r S E G . X M fi l e . W h e n y o u Q U I T o u t o f A p p l e W o r k s , i t
cop ies those $300 bytes f rom SEG.PR back in to $0100 before do ing the ProDOS
Q u i t c a l l . N o t e : A p p l e W o r k s o n l y s a v e s a n d r e s t o r e s $ 3 0 0 b y t e s I I f y o u
a r e u s i n g a n o n - s t a n d a r d Q u i t p r o c e s s o r w h i c h t a k e s o v e r $ 3 0 0 b y t e s ,
r u n n i n g A p p l e W o r k s w i l l c l o b b e r i t . Yo u w i l l t h e n h a v e t o r e b o o t a f t e r
q u i t t i n g A p p l e W o r k s .

T h e r e a r e 2 4 s u b r o u t i n e s i n s i d e t h e $ 0 0 0 0 a r e a w h i c h a r e a c c e s s e d t h r o u g h a
J M P v e c t o r s t a r t i n g a t $ 0 0 0 2 . D e p e n d i n g o n w h i c h S E G . x x i s l o a d e d t h e r e ,
t h e y e i t h e r t a l k t o A u x R A H o r S l o t R A M . T h e r o u t i n e s t h a t a r e o f i n t e r e s t
t h i s m o n t h a r e e q u a t e d i n l i n e s 1 2 0 0 - 1 2 2 0 ; l i s t i n g t h e m w i l l h a v e t o w a i t
f o r a f u t u r e i s s u e .

I d e fi n e d s o m e u s e f u l m a c r o s i n l i n e s 1 3 2 0 - 1 5 1 0 . M a c r o s a r e g r a d u a l l y
g r o w i n g o n m e . W h e n 1 fi r s t a d d e d t h e m t o t h e S - C A s s e m b l e r I I , c r e a t i n g
t h e S - C M a c r o A s s e m b l e r v e r s i o n 1 . 0 , 1 r e a l l y c o u l d n ' t t h i n k o f m a n y u s e s
f o r t h e m b e y o n d s a l e s a p p e a l . T h e n 1 s t a r t e d u s i n g t h e m f o r g e n e r a t i n g
v a r i o u s t y p e s o f d a t a l i s t s , a n d o f t e n - u s e d c o d e s e q u e n c e s l i k e H L l c a l l s .
N o w 1 a m fi n d i n g m o r e a n d m o r e u s e s .

T h e M L l . S L m a c r o i s a s l i g h t m o d i fi c a t i o n o f m y s t a n d a r d H L l - c a l l m a c r o . I
a d d e d l i n e s 1 3 6 0 - 1 4 0 0 t o g e n e r a t e t h e e r r o r - t r a c k i n g c o d e w h i c h L i s s n e r
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EamKeeper"
For the "Instant On" Apple llGS.

Permanent Storage with an
" E l e c t r o n i c H a r d D i s l ^ '

Now when \x)u aim on \x)iu- llGs \x)Lir
t":i\x)rite pix)giiim can apjx'vir on .saeen
in just a few seconds! \X1iJi RaniKeq-)er.
xx)ur llGs meniors' carci will retain stored
pix>gi-aiTis and stored cktia while your
I1C.S is aimed off RaniKeeixr :illows \x)ii
to (.IMde \x)iir IlGs menior\- intt) piin
"electronic h;uxi disk" iUid \xm K\M for
\x)ur programs wx)rkspace—in almixst
an\' w-a\- \x)u want tuul at ajiuime \x)li

I wxiiu Us-RWL QvRWl Plus Aiple ilGs
j n'ieiiu)r\- cxird iuid mast cxlier lias

menion' cards are compatible with
i RiiiiiKeeixr.

Supports Up to Two TIGS Memory
Cards at the Same Time

if \x)Li lx)tigiit \x)iir llcvs Willi .-Xjijile's' memorx' card luid later widied yoti had
tile GvR-XM nx) pa>l:)iem R:imKeeixT wlB' sipi-xin i>)tli cards plugged init) Rimi-

1 Keejxr .siimilttineouslyl

1 How it Works
ItLst unplug \x)ur liGs memop' caiel

" / ' ! f M t v r u l
. l : n ^ i i u v n i i ^
pnxOuL- iiivr li\-
'/Ki a- ll^utl\^s ux-U
iihuk- inut /KtlnniMf

I L < ( U i l V l l t S l l f I

n x i i i i i r n c m f l i h ' i n

i i t x ' k - i K x n l i x l l v "

S l a v W o z i i i i i k l l \ ' t / x v / / o / -

ofApli lc C.ouil iukr

RamKeeper"

from NX)ui- computer, plug u)ur llGs
mcmon aiixl iiiio RamKeqic-r, piiij;
R;UTiKee|X'r into tlie lies memtm' slot. If
\-ou h;i\'e tmotliL-r [las mcnior)' c.ircL an
addltiontU card sixkct on RamKec'iX'r
will accommcxEite your .sectmd can.1
Tliafs all tliere l.s to itJ

Reliability from the Most
Experienced

A|sp[ied Engineering has ilie nnxst
exjserlence in iJie Indusny witli hanerr -
backed memoiy for tire Ajsple .so «)u are
assured of tile most relltible memois'

back-up .system aiallabie /\nd in tile
world of btinery-backed niemoiy, reliabil
ity is eieiy tiling! lliat's i\hy Applied
Engineerijig uses tlie more de|X'nctible
Gel-Celi's instead of IS'i-Oid btiiteries (if
Ni-Oid's tiren'i dischaiged |X'ii(xiically, '
thty lose much of tlieir cupacity). i
RaniKeeiier has close to 6 times (about

; 6 bouts) tlie "total piwer failure" back-
; up time of oilier sysienis When [xnver ^' reauTLS. RaniKeejier ;iuiomaticall\'re

charges ilie Ixmery to a Itill chtuge. \\1tli' (xiwer from your wall tiuilet. RaniKeqxr
will back-up \*our lias memory cards
R-V\l indefiiiaieK'.

RamKeeper Has and
D o e s I t A l l !
• .'\Ilt)ws insuiiit ticcess to ytxir progr.uns

wiilioLit .slow di.sk delttis
• Configure Kik.)}iytes of .Megibues of

iasuuit ROM .storage for uiur faiohie
p rognu i t s

• Reduces piwer suiiiii to uiur intenittl
lias" [Xiwer .supply

. CoiiUiias back-up status l.ED.'s

. Ctin supixin up to avo lias nieiiioiy
curds .siniultitneousK'

• Suppias bull 2%K instilled menioiy
chip biards like as-RAM tuid ilie A)iple
lias Memory E.NixiTtsion Caird as well
as I MEG installcxl niemoty chip
biards like as-RAM Plus

. s-\ear litLsslc^frce waniinty

. Is cti\' money bick giuinintee
• I'aiudly mtide in the i'.SA
• RuiiKc'cyier comes conipk'tc witli

baneiy, .soltw.tre and dixtuiientiiioji

On l y $179 .00 ! 1
((.vAI-lU am! .4xjini in piMlo
no l i nc l uded )

Order Your RamKeeper Today!
Sex \our dealer or cull (21a) 2al -6f)60. !

9;(X) 1 l ;(X) GST, " d;i>s a wcxk or send
clicck or money oaler to .-\iiiilied
Engiiieeriiig .MasteiOiai M-SA tuid
CO.D. welcome. Testis a-sidcnis add '
sales LIS. .-\dd SiO.a) if oulside L'.S..A

61PPL1€D eriGiri€6RinG~
77ac' Apple eiibaiiceineni e.xperts.

(214) 241-6060
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u s e s . A f t e r n e a r l y e v e r y c a l l t o M L I h e u s e s a B E Q t o b r a n c h a r o u n d a n I N C
o f t h e e r r o r fl a g . P r o D O S r e t u r n s w i t h s t a t u s E Q a n d c a r r y c l e a r i f t h e r e
w a s n o e r r o r , o r N E a n d c a r r y s e t i f t h e r e w a s a n e r r o r . T h e v a r i o u s
ProDOS manua l s make i t c l ea r t ha t t he ca r r y s t a tus i s supposed t o be t he
p r e f e r r e d e r r o r fl a g , a n d I a l w a y s g o t t h e i m p r e s s i o n t h a t f u t u r e v e r s i o n s
m i g h t n o t s u p p o r t t h e E Q / N E m e t h o d . We l l , n o w t h e y w i l l H AV E t o c o n t i n u e
t h a t s u p p o r t , b e c a u s e t h e w o r l d ' s m o s t p o p u l a r A p p l e p r o g r a m s a y s s o . M o s t
o t h e r s o f t w a r e I h a v e l o o k e d a t o r w r i t t e n u s e s t h e C C / C S m e t h o d , i n c l u d i n g
s u c h b a s i c s o f t w a r e a s B A S I C . S Y S T E M .

I f I u s e t h e S L I . M L m a c r o w i t h o n l y t w o p a r a m e t e r s , i t g e n e r a t e s o n l y t h e
t w o - l i n e M L I c a l l . I f I a d d a t h i r d p a r a m e t e r , i t g e n e r a t e s t h e t w o e x t r a
l i n e s . T h e t h i r d p a r a m e t e r i n t h i s m a c r o i s n e v e r a c t u a l l y u s e d , j u s t
counted. The .DO ]#>2 line says "only assemble the following lines (up to
t h e . F I N l i n e ) i f t h e n u m b e r o f p a r a m e t e r s i s g r e a t e r t h a n t w o . "

B y u s i n g t h e p r i v a t e l a b e l : 1 i n t h e m a c r o d e fi n i t i o n I a v o i d h a v i n g t o
c l u t t e r u p t h e c o d e w i t h l o t s o f e x t r a l o c a l o r n o r m a l l a b e l s . T h i s m a k e s
t h e l i s t i n g e a s i e r t o r e a d w i t h u n d e r s t a n d i n g . F o r e x a m p l e , l o o k a t l i n e s
i ] 3 ^ 0 - ^ 3 6 0 . T h o s e t h r e e l i n e s a c t u a l l y g e n e r a t e 1 2 l i n e s o f c o d e w i t h t h r e e
labe ls . You do have to remember when you a re read ing the code wha t t hese
m a c r o s g e n e r a t e , i f y o u a r e t r y i n g t o u n d e r s t a n d t h e c o d e . I n t h e s e t h r e e
l ines, remember that any errors cause SEGLOAD.ERROR.FLAG to be incremented.
I f y o u w a n t t o , y o u c a n l e a v e o u t t h e . L I S T M O F F l i n e t h a t I u s e d a t t h e
b e g i n n i n g ( t h e u n l i s t e d l i n e 1 0 1 0 ) . T h e n a l l o f t h e c o d e g e n e r a t e d b y e a c h
m a c r o w i l l b e l i s t e d d u r i n g a s s e m b l y. I w a n t e d t o s u p i ^ e s s t h e m a c r o
e x p a n s i o n l i s t i n g t o m a k e t h e c o d e e a s i e r t o u n d e r s t a n d a n d t o m a k e i t fi t
i n t h e n e w s l e t t e r .

T h e H S m a c r o i s e n t i r e l y f o r t h e p u r p o s e o f s h o r t e n i n g t h e l i s t i n g . I u s e
i t i n t h e S E G M E N T . T A B L E d e fi n i t i o n i n l i n e s 2 3 3 0 - 2 5 9 0 . T h i s t a b l e w o u l d
t ake up two o r t h ree t imes as much pape r i f I d i d no t use t he mac ro .

T h e M S G m a c r o i s u s e f u l f o r d e fi n i n g s t r i n g s t h a t b e g i n w i t h a c h a r a c t e r
c o u n t a n d i n c l u d e o n l y p r i n t i n g A S C I I c h a r a c t e r s . S i n c e a l m o s t a l l o f t h e
t e x t m e s s a g e s i n c l u d e d i n A p p l e W o r k s a r e l i k e t h a t , M S G i s q u i t e u s e f u l , I
u s e d i t h e r e i n l i n e 5 2 3 0 .

Th e S E GM E N T.TA B L E i n l i n e s 2 2 3 0 - 2 6 0 0 k e e p s t r a c k o f v i t a l i n f o r m a t i o n a b o u t
t h e s e g m e n t s . T h e r e a r e f o u r b y t e s f o r e a c h s e g m e n t . T h e fi r s t b y t e i s
the page number the segment shou ld be loaded a t . For example , Segment 01
h a s 3 5 i n t h i s b y t e , s o i t s h o u l d b e l o a d e d a t $ 3 5 0 0 .

T h e s e c o n d b y t e o f e a c h g r o u p o f f o u r i s u s e d t o k e e p t r a c k o f h o w l o n g i t
has been s ince the segmen t was l oaded . Each t ime a segmen t i s l oaded the
second by te fo r i t s en t r y i n t he SEGMENT.TABLE i s ze roed wh i l e t he second
byte for all other entries is incremented, by the code in lines 3220-3360.
I c a l l t h i s b y t e t h e " a g e " o f a s e g m e n t . I h a v e n o t y e t f o u n d a n y c o d e
w h i c h t a k e s a d v a n t a g e o f t h e i n f o r m a t i o n i n t h e a g e - b y t e , b u t a t l e a s t i t
is there. It may be, or could be, used to determine which segments to keep
i n A u x R A M o r S l o t R A M i f t h e r e i s n o t r o o m f o r a l l o f t h e m .

The third and fourth bytes of each four-byte entry are 0000 if the segment
must be loaded f rom disk. Natural ly, th is is what they are in i t ia l ly.
After a segment is loaded from disk, if there is room in AuxRAM or SlotRAM
it is also copied there. Then these two bytes in the segment table are set
to a coded address so that the segment can be downloaded f rom RAM the next
t i m e i t i s n e e d e d .

When you select one of the three applications from the main menu in
AppleWorks, LOAD.PROGRAM.SEGMENT.A will be called. I put a lot of
information about the calling sequence of this program in the comments in
lines 3000-31^0. Basically, the segment number will be in the A-register.
Lines 3170-3210 save this number and multiply it by four to make an index
into the segment table. As already mentioned, lines 3220-3360 then
increment the second byte of all entries and zero the second byte for the
entry for te segment we want to load.

Lines 3370-3^30 check to see if this segment is the same as the last one
loaded. If it is, there is nothing left to do so it exits. I say "exits"
rather than "returns" because it may or may not return. Bit 7 in the
A-register at the time of call controls whether it returns after loading a
segment or jumps into the loaded segment. If it does the latter, it jumps
to $xx02, where xx is the page number the segment was loaded into. In this
case, the X-register is a function number to be interpreted by the segment.
When the segment is finished, it may return with an RTS to the program
which called LOAD.PROGRAM.SEGMENT.A. The exit options are processed in
l i n e s 4 8 1 0 - 4 8 8 0 .

If the segment is not the same as the most recently loaded one, line 3^30
stores the new segment number in the CURRENTLY.LOADED.SEGMENT variable.

Lines 3440-3520 pick up the load address byte out of the segment table and
install it in the various places it will be needed later. If that byte is
00, then the segment does not exist and the program returns with an RTS.
This should never happen, of course, and I presume if it did it would be a
bug. There are three null segments (OF, 14, and 15), but I would be
surprised if any useful purpose is served by trying to load them. On the .
other hand, if there is some code somewhere which attempts to load all the
segments in a range so that they will be copied in to AuxRAM or SlotRAM
memory, the null segments might be included in the range without any
d i s a s t r o u s e f f e c t s .

Lines 3530-3570 treat segment $20 in a special way. I am not sure what
that segment is, or why it is special. If you are trying to load segment
$20 and the flag at $EA7 is non-zero it will not be loaded. Instead the
loader will exit, either with an RTS or by using the function call (JMP to
$4502 with a code in the X-register). I presume that $EA7 is set non-zero
when function $20 is loaded, and stays that way until it is covered up by
something else. This would let functions within segment $20 be called
without reloading it unnecessarily even when other segments have been
loaded after it was. I don't know, it sounds sort of kludgy. I'll just
have to wait until I have looked into and disassembled a lot more of the
AppleWorks code.

Lines 3580-3690 make sure that the variable CURRENT.APPLICATION is changed
whenever you load segments $01, $10, or $18. I haven't found any use for
this yet, and I am just hoping I have correctly guessed its significance.
I have assumed that those segment numbers are the initially segments for
each of the thr^ee applications, and have so indicated in the comments in
l i n e s 2 1 3 0 - 2 2 1 0 .

Lines 3700-3750 look at the third and fourth bytes in the segment table
entry to see if they are 0000. If so, the segment must be loaded from the
AppleWorks Program disk. If not, lines 3760-3810 download the segment froi
AuxRAM or SlotRAM memory. The downloading is handled by a subroutine from
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e i t h e r S E G . O O o r S E G . X M , w h i c h I w i l l p r o b a b l y d e s c r i b e i n d e t a i l i n a
f u t u r e i s s u e o f A A L . T h e y h a n d l e A u x R A M o r S l o t R A M i n i n t e r e s t i n g w a y s .

I f a s e g m e n t m u s t b e l o a d e d f r o m d i s k , t h e s u b r o u t i n e b e g i n n i n g a t l i n e
3 8 3 0 t a k e s o v e r. L i n e s 3 8 4 0 - 3 9 2 0 m o d i f y t h e g e n e r a l S E G . x x p a t h n a m e b u f f e r
t o p o i n t t o e i t h e r S E G . M O o r S E G . M 1 . F o r s o m e r e a s o n t h e fi r s t n i n e
se^ents are stored on SEG.MO and the rest on SEG.MI. Once upon a time it
p r o b a b l y m a d e s e n s e . . . .

L i n e s 3 9 3 0 - 3 9 7 0 w i l l t h e n t r y t o o p e n t h e s e l e c t e d S E G . M x fi l e . I f t h e
fi l e w i l l n o t o p e n , A p p l e Wo r k s a s s u m e s t h e o n l y p o s s i b l e r e a s o n c o u l d b e
t h a t t h e d i s k i s n o t m o u n t e d a n d c a l l s C A L L . F O R . A W P R O G R A M . D I S K ( l i n e s
2 7 8 0 - 2 9 5 0 ) t o t e l l y o u t o d o s o . T h e m e s s a g e s a y s " P l a c e t h e A p p l e Wo r k s
PROGRAM d isk in Dr ive 1 and press Return . " Actua l ly you SHOULD be ab le to
p l a c e t h e d i s k i n A N Y d r i v e , i f y o u h a v e s p e c i fi e d a c o m p l e t e p a t h n a m e f o r
t h e p r o g r a m d i s k . A n d , a c t u a l l y, y o u c a n p r e s s a n y k e y, n o t j u s t R E T U R N .

O n c e t h e fi l e h a s b e e n o p e n e d s u c c e s s f u l l y, l i n e s 3 9 9 0 - 4 0 5 0 s t o r e t h e
r e f e r e n c e n u m b e r P r o D O S a s s i g n s t h e fi l e i n a l l t h e o t h e r l O B s . L i n e 4 0 6 0
c a l l s C L R . P R O D O S . B I T M A P t o m a k e s u r e P r o D O S w i l l a l l o w r e a d i n g i n t o t h e
r a n g e $ 8 0 0 - 9 F F F. L i n e s 4 0 7 0 - 4 0 8 0 c l e a r a b y t e u s e d a s a n e r r o r fl a g f o r
a l l t h e s u b s e q u e n t M L I c a l l s . A f t e r g o i n g t h r o u g h a l l t h e m o t i o n s o f
l o a d i n g t h e s e g m e n t t h i s fl a g w i l l s t i l l c o n t a i n a z e r o i f n o e r r o r s w e r e
r e p o r t e d b y P r o D O S .

L i n e s 4 0 9 0 - 4 1 2 0 r e a d i n t h e fi
o f t h e fi l e c o n t a i n s a s e g m e n t
s e g m e n t . T h e s e t h r e e b y t e s t e
t h e M L I " S e t M a r k " c a l l b e f o r e

s e g m e n t ' s o f f s e t f r o m t h a t o f
s e g m e n t w e w a n t t o l o a d . S i n e
v a l u e s f o r s t a r t i n g a d d r e s s e s ,
s t i l l o n e m o r e f o r c o m p u t i n g t
t o t a l o f 4 5 * 3 b y t e s , o r 1 3 5 .
m o r e s e g m e n t t o b e a d d e d w i t h o

r s t 1 4 0 b y t e s o f t h e S E G . M x fi l e . T h e f r o n t
o f f s e t t a b l e w i t h 3 - b y t e v a l u e s f o r e a c h

1 1 w h a t o f f s e t ( o r M A R K ) v a l u e t o s e n d v i a
r e a d i n g i n t h e s e g m e n t . S u b t r a c t i n g a

t h e n e x t s e g m e n t g i v e s t h e l e n g t h o f t h e
e t h e r e a r e 4 3 s e g m e n t s , w i l l n e e d 4 3 3 - b y t e

p l u s o n e m o r e f o r t h e z e r o - t h e n t r y, p l u s
h e l e n g t h o f t h e 4 3 r d s e g m e n t . T h a t i s a
A p p l e w o r k s r e a d s 1 4 0 , w h i c h a l l o w s f o r o n e
u t c h a n g i n g t h i s c o n s t a n t .

N o t e t h a t t h e p r o g r a m g o e s r i g h t o n r e a d i n g t h e S E G . M x fi l e w h e t h e r t h e r e
i s a r ead ing e r ro r o r no t . SEGLOAD.ERROR.FLAG ge t s i nc remen ted i f t he re i s
an error, but nothing else is done about it until we have gone through all
t h e m o t i o n s o f l o a d i n g t h e s e g m e n t a n d c l o s i n g t h e fi l e . I f t h e r e w a s a n y
error at all, lines 4380-4390 find it out and return with an RTS to whoever
called the segment loader. This seems a little dangerous, because the user
will never know what happened. A glitohed AppleWorks Program disk could
cause very erratic behavior witxhout any explanation, yet AppleWorks COULD
have reported what was wrong and exactly which segment could not be loaded.

Lines 4130-4180 multiply the segment number by 3 to get a pointer into the
SEG.Mx segment offset table. Lines 4190-4320 pick up the offset and save
i t f o r t h e S e t M a r k M L I c a l l , - a n d a l s o c o m p u t e t h e s e g m e n t l e n g t h f o r t h e
R e a d M L I c a l l . L i n e s 4 3 4 0 - 4 3 6 0 s e t t h e m a r k , r e a d t h e s e g m e n t , a n d c l o s e
the file. After the segment has been read, l ine 4370 calls
SET.PRODOS.BITMAP to re-protect all RAM from $800 through $9FFF.

The first two bytes of every segment on both SEG.Mx files contains the end
address plus 1 of that segment. This value may be different from the
number of bytes loaded plus the starting address, if the segment needs some
private RAM at the end of itself. However, I haven't found any cases where
this is so. We already knew the length in order to read the segment from

SPECIAL ! ! I EXPANDED RAM/ROli BOARD: $39.00
Similar lo our $30 RAM/ROM dev board described below. Except this board has two sockets to hold your choice
of 2-2K RAM. 2-2K ROM or even 2-4K ROM for a total of 8K. Mix RAM and POM too. Although Apple limits
access to only 2K at a time, soft switches provide convenient socket selection. Hard switches control defaults.

IMPROVED III ] [ IN A MAC (ver 2.0); $75.00
Now includes faster graphics. UniDisk support and more! Bi-directional data transfers are a snap! This Apple 11
emulator runs DOS 3.3/PROOOS (including 6502 machine language routines) on a 512K MAC or MACPLUS All
Apple II features are supported such as HI/LO-RES graphics. 40/80 column text, language card and joystick.
Also included: clock, RAM disk, keyboard buffer, on-screen HELP, access to the desk accessories and support
for A logical disk drives, includes 2 MAC diskettes (with emulation, communications and utility software, plus
DOS 3.3 and PROOOS system masters, including Applesoft and Integer BASIC) and 1 Apple II diskette.

SCREEN.GEN: $35.00
Develop HI-RES screens for thie Apple 11 on a Macintosh. Use MACPAINT (or any other application) on the MAC lo
create your Apple II screen. Then use SCREEN.GEN to transfer directly from the MAC to an Apple II (with
SuperSerial card ) or lie. Includes Apple II diskette with transfer software plus fully commented SOURCE code.

MIDI-MAGIC for Apple //c: $49.00
Compatible with any MIDI equipped music keyboard, synthesizer, organ or piano. Package includes a MIDI-out
cable (plugs directly into modem port - no modifications required!) and 6-song demo diskette. Large selection of
digitized QRS player-piano music available for 19.00 per diskette (write for catalog). MIDI-MAGIC compatible
with Apple II family using Passport MIDI card (or our own inputyputput card w/drum sync for only $99.00).

FONT DOWNLOADER & EDITOR: $39.00
Turn your printer into a custom typesetter. Downloaded characters remain active while printer is powered.
Use with any Word Processor program capable of sending ESC and control codes to printer. Switch back and
forth easily between standard and custom fonts. Special functions (like expanded, compressed etc ) supported.
Includes HIRES screen editor to create custom fonts and special graphics symbols. For Apple II. 11+. //e. Specify
printer: Apple Imagewriter.Apple Dot Matrix. C.ltoh 851 OA (Prowriter). Epson FX 80/85. or Okidata 92/192
* FONT LIBRARY DISKETTE ■•'I: $19.00 contains lots of user-contribuied fonts for all printers
supported by the Font Downloader ^ Editor. Specify printer with order.

DISASM 2.2e : $30.00 ($50.00 with SOURCE Code)
Use this intelligent disassembler to investigate the inner workings of Apple II machine language programs.
DISASM converts machine code into meaningful, symbolic source compatible with S-C, LISA. ToolKIt and other
assemblers. Handles data tables, displaced object code Steven provides label substitution. Address-based triple
cross reference generator included. DISASM is an invaluable machine language learning aid to both novice 2k
expert alike. Don Lancaster says DISASM is "absolutely essential" in his ASSEMBLY CtXKBOOK.

The -PERFORMER- CARD: $39.00 ($59.00 With SOURCE Code)
Converts a 'dumb' parallel printer )/F card into a 'smart' one. Simple command menu Features include
perforation skip, auto page numbering with date 2k title, large Hlf̂ S graphics 2k text screen dumps Specify
printer: MX-80 with 6raftrax-80. MX-100. MX-80/100 with Graftraxpius. NEC 8092A. C.ltoh 8510
(.Prowriter), OkiData 82A/83A with Okigraph & OkiData 92/93.

•MIRROR* ROM: $25.00 ($45.00 with SOURCE Code)
Communications ROM plugs directly into Novation's Apple-Cat Modem card. Basic modes: Dumb Terminal.
Remote Console 2k Programmable Modem. Features include: selectable pulse or tone dialing, true dialtone
detection, audible ring detect, ring-back, printer buffer. 80 col card shift key mod support.

RAM/ROM DEVELOPMENT BOARD: $30.00
Plugs into any Apple slot. Holds one user-supplied 2Kx8 memory chip (6)16 type RAM for program development
or 2716 EPROM lo keep your favorite routines on-line). Maps into $Cn00-CnFF and $C800-CFFF.

C-PRINT For The APPLE / /c : $69.00
Connect standard parallel printers to an Apple //c serial port. Separate P/S included. Just plug in and print!

Unless otherwise specified, all Apple II diskettes are standard (not copy protected!) 3.3 DOS.
Avoid a $3.00 handling charge by enclosing full payment with order. VISA/MC and COO phone orders OK.
RAK-WARE 41 Ralph Road W.Orange NJ 07052 (201) 325-1885
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1

d i sk , 30 recompu t ing the same va lue seems l i ke make -work . Bu t who knows?
L ines 4400 -1520 p i ck up t he add ress f r om the beg inn ing o f t he segmen t ,
subtract the loading address, and store the result in SL.LEN. That gives
the "up loader " the number o f by tes to copy in to AuxRAM or S lo tRAM.

Lines 4530-4610 compute the actual address of the current segment's entry
in the segment table, and save this address at SL.SEG. We are gradually
building up the call ing sequence for the "uploader". Lines 4620-4710
dete rm ine whe ther the re i s enough RAM le f t i n e i the r AuxRAH or S lo tRAM,
whichever is being used, for uploading the segment. If so, lines 4720-4770
call on the uploader to do so. The uploader will set the 3rd and 4th bytes
for the segment in the segment table so that future calls to load this
segment can download them from RAM instead of reading the AppleWorks
P r o g r a m d i s k .

Lines 4810-4880 have already been discussed above. They decide whether to
r e t u r n t o t h e c a l l e r w i t h a n R T S , o r t o J M P i n t o t h e s e g m e n t j u s t l o a d e d
w i t h a f u n c t i o n c o d e i n t h e X - r e g i s t e r . L i n e s 4 9 3 0 - 5 2 0 0 a r e t h e p a r a m e t e r
b l o c k s , o r l O B s , u s e d b y t h e v a r i o u s M L I c a l l s i n t h e s e g m e n t l o a d e r.

L ines 5220-5240 define the message used by the p rogram wh ich p rompts you to
moun t t he App leWorks p rog ram d i sk . I used t he .PH and .EP because t h i s
m e s s a g e d o e s n o t i m m e d i a t e l y f o l l o w t h e l O B s i n t h e r e a l c o d e . T h e . P H
address shows where it really is assembled in version 1.3. Lines 5250-5400
a r e t h e t w o s u b r o u t i n e s f o r d e - p r o t e c t i n g a n d p r o t e c t i n g R A M f r o m $ 8 0 0
th rough $9FFF.

Assembly Language Programmers Wanted

The American Pr int ing House for the Bl ind (APR) is looking
f o r a s s e m b l y l a n g u a g e p r o g r a m m e r s t o w r i t e a n d m o d i f y
e d u c a t i o n a l a n d a p p l i c a t i o n s s o f t w a r e f o r t h e A p p l e I I
ser ies. People interested should be famil iar with 6502,
65C02, and 65C816 processors. They should also know both
DOS 3.3 and ProDOS. Knowledge of the Z-80 is also highly
d e s i r a b l e . T h e p o s i t i o n r e q u i r e s s o m e t r a v e l , s p e a k i n g ,
a n d w r i t i n g . I n t e r e s t e d c a n d i d a t e s s h o u l d s e n d a r e s u m e
a n d s o m e e x a m p l e c o d e t o :

A m e r i c a n P r i n t i n g H o u s e f o r t h e B l i n d
L a r r y S k u t c h a n
P. 0 . B o x 6 0 8 5

L o u i s v i l l e , K Y M 0 2 0 6

A n E q u a l O p p o r t u n i t y E m p l o y e r

F o r T h o s e W h o W a n t t h e M o s t
F r o m T h o s e W h o M a k e t h e B e s t g s - R A M

Now expand tlx IIGS'RAM and ROM tiilb up toSMEC of'lnstanl On" memory with tlx all neie(NR-lM!

© ' ©

G s - R / \ . \ r

C.S RA.M has an all new desiga A design iliai
delh'ers higher performance iivluding in-
LTcused SjX'ect greater e.\j')antbbilit>', and
improv ed software
More Sophisticated, Yet
E a s i e r t o U s e

cs-RAM works with all lies .soft\v-are. In fact
mi)- program that ains c«t A{:̂ 9ie's snwdier
m e m o p . - c a r d n u t s o n t h e g s - R A M B u t w i t h
gs-RAM \X9U can have more memort-, im

proved perfontiance, and aimast unlimited
expartsion capabilities. Vv'e've desigiied the
n e w g s - R A M t o b e e a s i e r t o u s e t o o - \ o u

don't have to adjust the size of vour RAM
disk eve rv ' t ime \ ou use a D . \U dev i ce . No
o t h e r R A M G i r d w i t h m o r e t h a n 4 b a n k s o f

memor>- iasTalled can make the same daim.
More than Just HardvvTire

Each GS-RAM and GS-RAM Pius inducies the
most powerHil set of IlGS software enhance
ments ava i lab le anvwhere. In facT. our nearest

cx>mpetitor offers onK' a ftaction of the
invaluable programs that we indude with
each OS-RAM cud. T l i is .sof tware i i i c ludes the
nK)st powerft.ll dLsk-oiching program available,
t l i e gs -RAM Q iche . The Cache w i l l make mos t
of vour aĵ î lications run up to 7 limes fasJer.
Also induded is a diagnasiic utilicv- tliat lets
vvxi test vour gvRAM l:iv' grapliicilK- showing
tlie location of any bad or inipa)|xrl\'
installed RAM chips. And fcx Apple\X'orks
users, we give vou our e.\clusive Lxjiander
program that dramaticalK' enhtuxes boili the
capabilities and .specxl of AppleWorks.
Niaking AppleWorks Even Better

.•\pC)lied Engineering's Rxixuxler prtjgram
eliminates Aj-)i">leWoiks internal memorv' limiLs
idkAving It to rcxtigtiize up to 8 megabvtes of
desktop workspace, 'i'ou can inaeuse tlx*

; limiLS trom onK' 7,250 lines to 22.600 liix^t in
! the word pnx-esstx and fn)m 6,3bO rcxords
^ to 22,600 rect)rds in the daialbase. The
; i-Apander alkjvvs all of .•\|">plc\Coriov induding
: phni fiuxiioas to automaiiciilK' !<xid into

I RA\L Ihe cii[blxxin.l size will increase from
i 255 to 2,0-}2 lines m:L\imum. as-RAM will
I automaticiiiv- segment Lirger tiles so vou can
I .save litem onto multiple (lo^pies .-Xnd

GS-RAM provides a built-in print buffer tltai
allows UHi to continue working in Apple-
>X'orks wliile vour printer Is still processing
t e x t T o i l ( . a n e v e n k x i d o r M a c r o

\<'orks and vour ftivoriie .spelling checker into
RAM for iasiani resjxxise.
Grow by Kilobytes or Megabytes

We offer cs-RAM in two configuratioas so
vou can irxrease vxxir memorv- 256K at a
lime (.gs-RAM) or a megabvte at a lime
(gs-RAM llus). Both are IIgs compatible :utd
both come with our powerful enhancement
.software gs-RAM can hold up iol.5 MEG of
256K chips and GS-RAM Hus cm hokl up to
6 .MEG using 1 MEG chips. And since both
use standard RAM chips (not high-priced
SIAMs), >ou ll find expanding >our GS-RAM
or (3S-RAM Hus easv; convenient, and verv-
cxoiX)miail For further expansion, >ou can
plug a 2 MEG "piggNbadc" card into the Gs-
RANfs e.xixinsion port for up to 3-5 MEG of
total captdtv-. Or up to a wtiqping 8 .MEG
on (3S-RAM Hus^ If a CS-RAM owner outgrcws
3-5 .MEG, he cm etisih- uĵ gracie to gs-RAM
Pius for a nominal charge
Permanent Storage for an
"Instant On" Apple

^Ith our RimKcx-jx-r" back-up opiii^a
v o u r g s - R A M o r g s R A M P l u s w i B r e t a i n b t x l i

pro^anvs and data while vour llcii is tunxxl
O01 Now when vxxi aim \txir Has back on,
vx)ur favorite software Ls on vour .sceen in
uixler -i s<x:oncLs! With RamKcx-per vx)u can
divide \x)ur llGS menx>rv- into p.m "elcxtaMVic
liard disk" and p.ut e.xiended RAM Eveti
clxmge the nxnx)rv- Ixxindaries at any
t i m e — a n d i n a n v w a v — v o u w a n t B e c a u s e

"/n tfiuilil)-.
/X't^bniuniLV.
conipaiihilirw
exfuimitthilir)- tinci
support. Applied
l : i i ^ i iu \ 'n i i }> 's <b/d-L l /
( i i i i / P l u s ( O V
u u n i h i - r o u e . "

.5}plied Engiixvring his tlx* most e\}X'ricixe
in t l x i ndus t r v - wx i " i i x i i t e rv -backcx i memorv -

for tlx* .-XjTpie. vxKi ;ue assured ol' tlx- most
reliaNe memorv- Ixick-up svMcm available.
.Axl in tlx* vvoiid of baitcTv- jxicked memorv-.
RtAuiMip- IS everv-iiiing Ihat'.^ wiiv- .-V^iisliAl

Engiixering uses .staie-of-ilx--an "GEI.-CEU.'s"
instead of Ni-Cbd hiueries (if Ni-GacLs aren't
discharged [X-ritxtiGillv-. tlx-v' ll̂ e much ol"
ilx-ir cipacitv-), RunKcxixr has alxiui 6
hoius ol'"i()Lil )XAver ftiilure" back-up lime.
Tliat's 6 tinic-s lite :imouni of otlier wsteins.
But Willi |xn\cr from vour wall oui'ei.
RamKeqxr will back-up o-RA\t GS-RAM
Plus or most oilier liGS memorv- cirds
indefinitely. SlxxikJ vou ever have a "total
pxver failure, " RamKcxper .s-witches to its
6-hour baneiy. 'VShen piwer reoims Run-
Kcvjxr will automaticaUv- rech;irge tlie Ixirierv-
to fldl power. RamKcxixr incoiixirates a
dull-rate charger, status LED.'.s and ad-
\-anced piwer reducing circuitrv-. RamKeeper
comes complete with banerv-, software, and
d t X A i m e n L i t i o n

GS-RAM's Got i t A IX !
• 5-s-ear warrantv' — parts & labor
• 6 RAM banks (most cards have 4)
• .Memorv- expansion j-xia
• RO.M expai-ision pin
• Ultra-fist disk caching on ProDOS 8 A\D

ProDOS 16.
• Expands Ajipie^drks internal limiLs
• Includes hi res self test
• No siideied-in RAM chips
• Expandable to 8 MEG
• No configuration Wtx'ks to set
• RamKeqxr back-up option alkiws

{xrmaneni storage of pnignuns & data
• 15-day monev-lrack guarantee
• Proudiv made in tlie U.SA

g s - R A M w i t h 2 5 6 K $ 1 8 9
g s - R A M w i t h 5 1 2 K $ 2 5 9

g s - R A M w i t h 1 M E G $ 3 9 9
g s - R A M w i t h 1 . 5 M E G $ 5 3 9
g s - R A M w i t h 2 . 5 t o 3 . 5 M E G C A L L
G S - R A M P l u s w i t h 1 - 8 M E G C A L L
R a m K e e p e r O p t i o n $ 1 7 9

Steie VCozniai:, r/ie creator
of Apple Compater

(1.VK.V.VI UVK-V.M lias ajvJ R.iniKLXixT ;irt- trjUt-iiurl^ i<'Hr^^rxx-niin (Xlit-t hrjixJN aixl pniJiM n

Order today!
See vxiur dealer or call .-\piilied Enpneering

uxlav; 9 ant to 11 pin ^ divs Or send
check or monev-order Ku\p|'>iied Engineering
MasieiGarcL MSr\ ;md CO.I). webinie.
Texas residents add 7% .sales tax Add -̂ lO.OU |
ouLside I ' .S.-A

P̂PLICD 6hGiri66RiriG~ I
Tlx Apple enhancement experts.

(214) 241-6060
P.O, Hox CurmUioa TX "SOOti i

t'rmi- .Mili/txl III i/m/.-jL''- irUlf'iil indue

^ ;irf a7a.-41-n.xi triUi-tiviric ilit-if IvitX-ts
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1 0 0 0 ' S AV E AW. S R C . V 8 N 6

1020 •••missing line above was ".LIST MOFF", which
1030 •••shrinks the listing by not listing macro expansions1040 • AppleWorks Variables --T—r-
1 0 5 0 B U F . 9 O O . E Q $ 0 9 0 01 0 6 0 S T R . A O O . E Q J O A O O
1 0 7 0 X . 0 E A 7 * 1 9
1 0 6 0 S E G M E N T. A D D R E S S - E Q $ 0 F 1 M1 0 9 0 X . O F C E . E Q | O F C E
1 1 0 0 X . 0 F F 3 . E Q } 0 F F 3
111 0 F R E E . M E M O R Y. x x x x K

]]fo DISPLAYTS'LINE.is .EQ $̂ FF51 l 4 0 A W . K E Y I N . E Q $ 1 0 3 5
1 1 5 0 X . B 7 0 0 . E Q $ B 7 0 0
l l g o • P r o D O S G l o b a l P a g e
1 1 7 0 M L I . E Q f B F O O
11 6 0 P R O D O S . B I - m A P - E Q $ B F 5 8
1190 • Subroutines from SEG.OO or SEG.XM---
1 2 0 0 M e a s u r e . f r e e . M e m o r y r . . h v n
1210 Download.from.AuxRAM.or.Memory.Card .EQ $D005
1220 Upload.to.AuxRam.or.Memory.Card .EQ ^DOII
1230 • Page Zero Var iables "-Tq-"1 2 4 0 Z . 8 5 . E Q $ o 5
1250 SEGLOAD.ERROR.FLAG .EQ $8D
1 2 6 0 P O . E Q $ 9 A1 2 7 0 M - E g | 9 E
1 2 8 0 P 5 . E Q $ 9 F
1290 DISPLAY.ACTIVE.FLAG

1310 TpH $1000
1 3 3 0 . M A M L I . S L M a c r o f o r M L I c a l l s
1 3 4 0 J S R M L I

1360 .D0*̂ #>2^ IfSLI B^ parameter, Include these lines
1 3 7 0 B E Q : 1 . . . n o e r r o r r e p o r t e d b y M L I
1380 INC SEGLOAD.ERROR.FLAG error, so set flag

M a c r o t o s h r i n k l i s t i n g o n l y

M a c r o t o m a k e a s t r i n g w i t h fi r s t b y t e
giving the length, rest Is ASCII.

3E 1530 JMP $3E25 RELOCATE.AND.START+$1000
11 1540 JMP CALL .FOR.AWPROGRAM.DISK
11 1550 JMP $11A1 LOAD.PROGRAM.SEGMENT.A
13 1560 JMP 1341 APPEND.STRINGS
13 1570 JMP ,1366 CLEAR.MAIN.WINDOW

13 1590 JMP 139D CLR.LINE.X.TO.LINE.Y
14 1600 JMP :14D1 DISPLAY.STRING (A) bytes, start
17 1610 JMP 179D CONVERT.A.TO.RJBF.STRING
18 1620 JMP i l8 l5 HANG
17 1630 JMP 17D1 DIVIDE.PO.BY.P2
18 1640 JMP .1818 BEEP.AND.CLEAR.KEYBUF
18 1650 JMP .1823 MOVE.CURSOR.TO.XY
1 8 1 6 6 0 J M P $ 1 8 3 7
1 8 1 6 7 0 J M P $ 1 8 4 2
1 8 1 6 8 0 J M P 1 8 5 0
1 8 1 6 9 0 J M P I 8 6 C
18 1?10 JMP 18?A COPY.SCRN.LINE.TO.0900
18 1720 JMP .1864 GET.A.PARMS

I 1 9 1 7 3 0 J M P . I 9 I D
1 A 1 7 4 0 J M P ; 1 A 7 7

: 1 A 1 7 5 0 J M P S E T. P R O D O S . B I T M A P
) I B 1 7 6 0 J M P C L R . P R O D O S . B I T M A P
) IB 1770 JMP $1B0B DRAW.TOP.AND.BOTTCM.LINES
5 I B 1 7 8 0 J M P i 1 B 2 B
L IB 1790 JMP 1IB3A MULTIPLY.X.BY.Y
: IB 1800 JMP 1B4E MULTIPLY.PO.BY.P2
I I B 1 8 1 0 J M P 1 B 8 4 M O V E . B L O C K . D O W N
: I B 1 8 2 0 J M P 1 B A C M O V E . B L O C K . U P

i IB IŜO JMP 1IBFI WAIT.FOR.SPACE.RETURN.OR.ESCAPE
1 1 C 1 8 5 0 J M P H C 2 1 P R I N T E R . D R I V E R
E I D 1 8 6 0 J M P U D O F
5 I D 1 8 7 0 J M P ; 1 D 3 5 A W . K E Y I N
0 IE I88O JMP IIESO MOVE.cursor.TO.TOOL.TKOW

s t a r t i n g a t $ 8 0 , 8 1

1 0 6 C - 4 0 8 A I E
1 0 6 F - 4 C B 4 I E
1 0 7 2 - 4 C B F I E
1 0 7 5 - 4 C D 9 I E
1078- 4C F8 IE
1 0 7 B - 4 C 3 E I F
1 0 7 E - 4 C 2 9 2 0
1081- 4C D1 IF
1 0 8 4 - 4 C E O I F
1 0 8 7 - 4 C 9 3 2 0
1 0 8 A - 4 C E 9 I F
1 0 8 D - 4 C A E 2 0
1 0 9 0 - 4 C B E 2 0
1093- 4C F5 IF
1096- 4C Db 20

1 0 9 9 - 0 0 O A
1 0 9 B - A 7 1 0

1 0 A 1 - 0 0
1 0 A 2 -

1 1 5 8 - 0 1 2 F
11 5 A -

1890 JMP $1E8A
1900 JMP .1EB4 MAP.LOWER.TO.UPPER char In A-reg
1 9 1 0 J M P . 1 E B F F I LT E R . L C . T O . U C s t r i n g
1920 JMP 1ED9 COMPARE.STRINGS
1930 JMP :1EF8 MOVE.STRING
1 9 4 0 J M P : 1 F 3 E D I S P L A Y. A T
1 9 5 0 J M P 2 0 2 9
I960 JMP >1FD1 DELAY. A. TENTHS
1970 JMP IFEO CLEAR.KEYBUF
i960 JMP 2093 DISPLAY.STRING.PO
1990 JMP 1FE9 DISPLAY.TOKEN.X
2 0 0 0 J M P ; 2 0 A E
2 0 1 0 J M P : 2 0 B E
2020 JMP 1FF5 DISPLAY.ON.LINE.23
20?0 •
2050 •"' CONSTANTS & VARIABLES
2 0 7 0 H A N D L E . S T R . A O O . D A S T R . A O O
2 0 8 0 H A N D L E . S E G M E N T. TA B L E . D A S E G M E N T. TA B L E

2100 • Holdr^esuiraftercilllnrcONVERT. A.TO. RJBF. STRING
2 1 1 0 • b u t t h i s r e s u l t I s a p ^ r e n t l y n e v e r r e f e r e n c e d .2120 RJBF.STRING >HS 03̂ .20.20.20
21?0 • 10A1 holds 00. 01, 02, or 03, Indicating which of seg
2150 • 1, 16, or 24 was the most recently loaded.
2 1 6 0 • 0 0 m e a n s n o n e o f t h e s e h a v e y e t b e e n l o a d e d .
2170 • 01 means segment 1 (Data Base)2180 • 02 means segment I6 (Word Processor)
2190 • 03 means segment 24 (Spread Sheet)
2 2 0 0 C U R R E N T . A P P L I C A T I O N . H S 0 0
2210 APPLICATION.SEGMENT.LIST >HS FF.01.10.18

22̂ 0 • ̂  ̂ There are 43 program segments In files SEG.MO and

I f I n R A M o r A u x R A M

Dummy Entry, seg 00
Seg 01 (Data Base)

22^0 • There are 43 program segments In files SEG.MO and
2 2 5 0 • F o u r b y t e s I n t h i s t a b l e f o r e a c h s e g m e n t .2 2 6 0 • B y t e 1 ; S t a r t i n g p a g e t o l o a d s e p n e n t I n t o .
2270 • Byte 2; Age of segment (00=1ust l^ded, FF=olc22o0 • Bytes 3,4: OoOO If must be loaded from disk2290 J y if in on Aux RAM
2310 CURRENTLY.LOADED.SEGMENT .HS FF
2 3 2 0 S E G M E N T . T A B L E „ . .
2 3 3 0 > H S 3 0 . 0 0 0 0 0 0 D u m m y E n t r y , s e g 0 02 3 4 0 > H S 3 5 . 0 0 0 0 0 0 S e g 0 1 ( D a t a B a s e )
2350 >HS 45.000000.45.000000 Segs 02,03
2 3 6 0 > H S 4 5 . 0 0 0 0 0 0 . 4 5 . 0 0 0 0 0 0 S e g s 0 4 , 0 5
2370 >HS 45.000000.4E.000000 Segs 06,07
2380 >HS 4E.000000.4A.000000 Segs 08,09
2390 >HS 4E.000000.4E.000000 Segs OA,OB
2 4 0 0 > H S 4 E . 0 0 0 0 0 0 . 5 3 . 0 0 0 0 0 0 S e g s O C , O D
2 4 1 0 > H S 4 E . 0 0 0 0 0 0 . 0 0 . 0 0 0 0 0 0 S e g s O E , O F

2 4 3 0 > H S 3 5 . 0 0 0 0 0 0 S e g 1 0 ( W o r d P r o c e s s o r )
2 4 4 0 > H S 3 D . 0 0 0 0 0 0 . 3 D . 0 0 0 0 0 0 S e g s 1 1 , 1 2
2 4 5 0 > H S 4 0 . 0 0 0 0 0 0 . 0 0 . 0 0 0 0 0 0 S e g s 1 3 , 1 4
2460 >HS 00.000000.67.000000 Segs 15,16
24J0 ^ >HS 77.000000 Seg 17
2 4 8 0 > H S 3 3 . 0 0 0 0 0 0 S e g 1 8 ( S p r e a d S h e e t )
2500 >HS 3B.000000.53.000000 Segs 19,1 A
o c Y X x u o C o o n n n n n i ; 5 o n n o n o . ^ p c r a 1 R . 1 C

2550 >HS 64.000000.64.000000 Segs 23,242560 >HS 64.000000.64.000000 Segs 25,26
2570 >HS 64.000000.64.000000 Segs 27,28
2 5 8 0 > H S 6 4 . 0 0 0 0 0 0 . 6 4 . 0 0 0 0 0 0 S e g s 2 9 , 2 A
2 5 9 0 > H S 6 4 . 0 0 0 0 0 0 S e g 2 B
2600 SEGMENT.TABLE.SIZE .EQ •-SEGMENT.TABLE

2620 POSITION.IN.STRING .HS 00 Used by DISPLAY.STRING
26?0 • Note"«̂ SECRET^̂  limitation: the pathname
2650 • to the SEG.MO and SEG.Ml files Is limited2660 • to a to ta l o f 29 by tes . Inc lud ing the / .
2 6 7 0 S E G M E N T. PAT H N A M E . H S 0 1 . 2 F2680 ^ _ _;BS_28
2700 KEYIN.CURSOR.TYPE .HS 01 00=underllne, OUflashlng
2710 KEYIN.CURSOR.FLAG .HS 01 00=no cursor. Olxcursor2720 SCROLL.DIRECTION .HS 00 Used by DISPLAY.gRING
27JO BYTES.IN.STRING .HS 00 Used by DISPLAY.STRING
2 7 5 0 K E Y B U F . B S 1 0
2 7 6 0 K E Y B U F . I N . H S 0 0
2 7 7 0 K E Y B U F. O U T . H S 0 0
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I n t r o d u c i n g
PC Transporter™

The Apple® II expansion
board that lets you

run MS®-DOS programs.
Nc3w your Apple 11 can am

over 10,000 programs you could
never use before. Like Lotus®
1-2-3® MultLMate® dBASE 111
PLUS® Even Flight Simulator.®

With PC Transporter, MS-DOS
programs run on your Apple 11
like tliey do on IBM® PC's or
compatibles. With one important
difference. PC Transporter nins
most of those programs tbree
limes faster than an IBM PCTXT.®

Plus, to speed througli number-
crunching tasks, you can lise
our optional 8087-2 math co-
prtxressor chip. It plugs into a
socket on the PC Transporter.

Less expensive than an
I B M c l o n e .

Sure, a stripped-down IBM

c l o n e c o s L s a b o u t t h e s a m e a s
the PC Transporter. But the pe
ripherals it takes to get the clone
up and ainning m;ike the clone
c o s t a b o u t t h r e e t i m e s w h a t o u r
A m e r i c a n - m a d e c a r d c o s t s .

You don't have to buy new
hardwtire to use PC Transporter.
Works with the hardware you

already own.
■With PC Transporter, MS-DOS

programs .see your Apple hard
w a r e a s I B M h a r d w ; u - e . Yo u

can u.se the .same hardware you
h a v e n o w :

With IBM software, your Apple
h;u'dware works just like IBM
h:u-dware. Including your drives,
monitors, printers, printer ctirds,
c l t K ' k c : i r d s a n d s e r i a l c l o c k s .

You can use your He® or llGS™
keyboard with IBM software. Or
use our optional IB.M-sryle key
board (required for the 11 Plus).

You can use your Apple mouse.
Or an IBM compatible serial
m o u s e .

Plenty of power.
PC Transporter gives you as

much as 640K of user RAM
and 128K of system RAM in the
I B M m o d e .

PC Transporter also is an Apple
expansion card, adding up to
768K of extra RAM in die Apple-
mode. The Apple expansion alone
is a S300 value.

Easy to install.
You can install PC Transporter

i n a b o u t 1 5 m i n u t e s , e v e n i f

you've never added an expansion
board. You don't need special g
tools. Simply plug it into an AppLK
expansion slot (1 through 7 ex-
cept 3), connect a few cables and
a disk dri\'e. and go!

PC Iraiisfx/rter taps into Ifw worlds largest
soflttxirv libniry. .\<nr \rmr Apple can
ran most of Hx' IBM softimre you use
at work Ami it ofKtis a netv uorld of
connnunications programs, ^ames and
b u l l e t i n I x j a r d s .

A u n i v e r s a l d i s k d r i v e
c o n t r o l l e r .

PC Transporter supports 3.5"
and 5.25" MS-DOS ;md ProDOS
formatted diskettes. You'll shift in-
stantlv between Apple ProDOS
; m d I B M M S - D O S .

You'll need our versatile 5.25"
36OK drive system to am IBM
applications from 5.25" floppy
di,sks. Use your Apple 5.25" drive,
for Apple 5.25" disks.

An Apple Disk 3 5 Drive will
support the new 3.5"disks
whedier they're IBM MS-DOS
formatted or Apple ProDOS for
matted. l l ie PC Transporter acts
like an Apple Disk 3 5 Drive disk
controller for llGS, lie, and 11
P l u s u s e r s .

PC Transporter supports
up to 5 drives in a number of
c o m b i n a t i o n s .

For example, you c:m connect
a 5.25 Applied Engineering 360K
dual-drive system directly to the
card. Then plug two daisy-chained
Apple 3.5 Drives (not tiie Apple
UniDisk 3 5) to the dual-drive
system. For a fifth drive, use a
ftoDOS file as an IBM hard disk.

PC Transporter contrxils Apple and IBM
comp<dihle disk driivs. It sup/forts f 5 " urid
5.25 " MS IX}S ami PndXJS formatted

d i s k e t t e s .

■Versatile data 'SfRrage.
IkS Traicsporter reatls MS-DOS

and translates it into Apple native
ProDOS. \bu can store IBM pro
grams and data on an\' ProDOS
storage device including the
Apple 3.5 Drive, Apple UniDisk'"
3.5, Apple 5.25" drive, .SC.Sl or
ProDOS compatible h;u-d drit es.
Ciim can u.se the .•\pple UniDisk
3.5 with iLs own controller c;u-d
for storing programs and data,hut
not ft)r directly Ixxiting an IBM
format ted d isk . )
■'I'ou can even use our 3f)0R PC

compatible drice for ProDOS
Make your Apple speak IBM.
PC Transporter memory choicc-s.

R A . M i n R A M i n
A p p l e m o d e : I H M m o d e ; P r i c e :

3 8 4 K 2 5 6 K $ 4 8 9 . 0 0
5 1 2 K 3 8 4 K 5 2 9 . 0 0
6 4 0 K 5 1 2 K 5 6 9 . 0 0
7 6 8 K 6 4 0 K 6 0 9 . 0 0

N ( X c : T h e I B M m i x l e i s 1 2 H K l e s s b e c a u s e
the K: Transporter uses 128K for system
m e m o r y .

I l G S I n s t a l l a t i o n K i t 4 9 - 0 0
U e / I I P l u s
I n s t a l l a t i o n K i t 3 9 - 0 0

PC Transporter Accessories
5.25" BBM Format 36OK

Drive Systems
Single-Drive System 269-00
E h i a l - D r i v e S y s t e m 3 9 9 - 0 0
H a l f - H e i g h t D r i v e 1 3 5 . 0 0

(add to Single-Drive system to moke
D u a l - D r i v e )

IBM-Style Keyboard 139-00
(required for Apple 11 Plus. Requires
IBM Ke>-board Oble.)

IBM Keyboard Cable 34.(X)
Sony RGB Mon i to r 499.00
A n a l o g R G B C a b l e 3 9 . 0 0

(for use with Sonv monitor)
D i g i t a l R G B C a b l e 3 9 . 0 0

(mr use with Siinv monitor)
D ig i ta l RGB Adapter 24.00
C o I o r S w i t t i h 4 4 . 0 0

(included with Ikis Installation Kit)
1 2 8 K Z I P 4 0 . 0 0

P C T r a n s p o r t e r p e r s e t
M e m o r y E x p a n s i o n
Chip Set

8 0 8 7 - 2 M a t h

C o - p r o c e s s o r 2 2 9 . 0 0
C h i p

H e a v y D u t y 6 9 - 0 0
Power Supply
(lie and II Plus only)

Sec your dealer or cull or send
check or money order to Applied
Engineering MasterCard, VISA tmd
C O D w e l c o m e . Te x a s r e s i d e n t s
add 6Va% sales tax.

PC Trans/>orU-rpnxliuvs iH-IUf Hi.M yruphhs
Unm Ili.M A>udo}.i is sharjur l/uin dt-.itUil
S o w i t h a n t i n a l o fi K ( , B m n r i i l n r : P (
Trufisjiortir's CCl.\ graphics aiui le.xl an'
sulHTinr to IB.M's di}iil<d display — eivn
uPile runninii IBM software.'

And iTi// can also use an Apple com/x>site
moniior in IHM text or }>raphics mode.

storage and a 143K Apple 5.25"
drive for M.S-DOS storage.

Created by Apple's original
designers.

'I'he brains behind PC Trans-
prrrter were aiso behind your
Appie li.

Tile PC Tran.sporter design
team includes the former project
managers for the creation of the
Appie He :ind He. The co-designer
of the Appie ii disk controller.
And the first full-time Apple
programmer and author of the
ProDOS operating system.

So you know the i'C Trans
porter and your Apple were made
f o r e a c h o t h e r .

Support and service from the
leader in Apple add-ons.

Applied Engineering sells more
Appie peripheral boards than any
one ei.se — including Appie
Computer. So you know we'll be
a r o u n d a f t e r t h e s a l e .

PC Transporter comes with a
15-day money back guarantee. If
you're not fuily satisfied after
using it, remm it for a full refund.
PC Transporter also comes with a
1-ycar waaanty

How to get your PC
Transporter today.

See your dealer. Or call Applied
Engineering any day bcYvecn
9 a.m. and 11 p.m. CST at
2 1 4 - 2 4 1 - 6 0 0 0 .

L Applied Engineering
Tfje Apple enhancemetit experts.

HO. Ik)x 798. Carrollton, "I'X 75(XX'>
2 1 - l - 2 - U - ( ) 0 6 ( )
1 o f A l . K f s t - i n - h ( j t f p t i r j i K i o

( I H M H . M a n r i T a s n T i - d I r a d r - r r u f V s . <
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2790 • Subroutine to request mounting of the AppleWor^
2600 • Program Disk, so a SEG.xx file can be opened.
2820 •"(nsiriooi'iiiiB 275F
2 8 3 0 C A L L . F O R . A W F R O G R A M . D I S K ^ o i i .

LDA DISPLAY.ACTIVE.FLAG Save Display lockout flag
P H A
L D A # 0 A l l o w d i s p l a y

0 3 S T A D I S P L A Y . A C T I V E . F L A G i
20 F5 IF 28^ JSR DISPLAY.ON .LINE. 23 "Place the AppleWorks
CI 13 2890 .DA MSG..1 PROGRAM disk in Drive 1 and press Ret2 0 3 5 I D 2 9 0 0 J S R AW. K E Y I N Wa i t f o r A n y K e y
A 9 0 0 2 9 1 0 L D A # 0 I n d i c a t e P r o g r a m D i s k m o u n t e d
8 D C E O F 2 9 2 0 S T A X . O F C E

8 5 A H 2 9 H 0 S T A D I S P L A Y. A C T I V E . F L A G6 0 2 9 | 0 ^ R T S
2 9 7 0 S E G M E N T. I N D E X . B S 1
2980 SEGMENT.SAVEX .BS 1
2990 SEGMENT.NUMBER .BS 1

3010 • (A)=Segn)ent Number or Segment Number + $80.
3 0 2 0 • T h e r e a r e H 3 s e g m e n t s , n u m b e r e d 1 t o 4 3 .
3030 • Segments 1-9 are in file SEG.MO, and
3040 • segments 10-43 are in f i le SEG.Ml.
lolo • The Segment is loaded at $xxOO, where xx
3070 * is the first byte for the entry in the
3 O 0 O * S e g m e n t T a b l e .
3 0 9 0 •
3 1 0 0 • B i t 7 o f A c o n t r o l s t h e e x e c u t i o n o p t i o n .
3 11 0 • I f 0 , t h e n e x i t w i t h J M P $ x x 0 2 .
3 1 2 0 • I f 1 » t h e n e x i t w i t h a n R T S .
31̂ 0 » (X)=Function Number in segment
3150 »~InAl3'loS 1877
3160 LOAD.PROGRAM.SEGMENT.A

8 D A O 11 3 1 7 0 S TA S E G M E N T. N U M B E R
8 E 9 F 11 3 1 8 0 S T X S E G M E N T. S AV E X, O A 3 1 9 0 A S L * 4 t o g e t i n d e x i n t o S e g m e n t T a b l e

. O A 3 2 0 0 A S L
9 - 8 D 9 E 1 1 3 2 1 0

3 2 2 0
C - A 2 B O 3 2 3 0
E - C A 3 2 4 0
F - C A 3 2 5 0
0 - C A 3 2 6 0
1 - C A 3 2 7 0
2- FE A8 10 3280
5 - D O 0 3 3 2 9 0
7- DE A8 10 3300
A - E O 0 0 3 3 1 0 . 2
C - D O F O 3 3 2 0

3 3 3 0
E - A E 9 E 1 1 3 3 4 0
1 - A 9 0 0 3 3 5 0
3- 9D A8 10 3360

6- AD AO n 3380
9 - 2 9 7 F 3 3 9 0
B - C D A 6 1 0 3 4 0 0

S TA S E G M E N T. I N D E X
3 2 2 0 • I n c r e m e n t a l l e n t r i e s
3230 LDX #SEGMENT.TABLE.SIZE3 2 4 0 . 1 D E X F o r X = $ A C t o $ 0 4 s t e p

D O 0 3
4 C 1 8 1 3
8 D A 6 1 0

3 4 1 0
1 3 3 4 2 0

AE 9E 11 3450
B C A 7 1 0 3 4 6 0
D O o 3 3 4 7 0

13 3480
1 3 3 4 9 0
1 2 3 3 0 0

b C 2 D 1 3 3 4 9 U
8C 29 12 3500
8 C O E 1 3 3 5 1 0
8C 22 13 3520

3 3 3 0

D E X
D E X

I N C S E G M E N T. TA B L E + 1 , X
B N E 2
DEC SEGMENT.TABLE+1,X max value is $FF

. 2 C P X # 0
B N E . 1

f t C l e a r i n d e x e d e n t r y
LDX SEGMENT. INDEX
L D A # 0
S TA S E G M E N T. TA B L E + 1 , Xf t K e e p t r a c k o f l o a d e d s e g m e n t —
LDA SEGMENT.NUMBER

Q<P CURRE^iTLY.LOADED.SEGMENT
BNE . 3
JMP LOAD.EXIT.BY.OPTION A l ready loaded, so we ' re done !

.3 STA CURRENTLY.LOADED.SEGMENT
f t G e t L o a d A d d r e s s

L D X S E G M E N T. I N D E X
L D Y S E G M E N T. ! A B L E , X
B N E 4
JMP LOAD.EXIT.RTS . . . no such segmen t , qu i t now

.4 STY SLIOB.READ.SEGMENT+3
S T Y . 1 0 + 1 I n c a l l t o D o w n l o a d e r S u b r o u t i n e
S T Y S L . A D R + 1
STY SEGMENT.EXECUTION.VECTOR+2

lo *—3 5 4 0 C M P # $ 2 0
3 5 5 0 B N E . 5

O E 3 5 6 0 L D X X . 0 E A 7
3 5 7 0 B N E . 1 1 . . . E x i t
3 5 6 0 • K e e p t r a c k o f a p p l i c a t i o n10 3590 .5 LDX CURRENT.APPLICATION

10 l6°0 CMP APPLICATION.SEGMENT.LIST,X
3 6 2 0 B E Q . 1 1 . . . E x i t

i n t h e l i s t

1 2 0 0 - A 2 0 3 3630 . 6 L D X # 3
1 2 0 2 - D D A 2 1 0 3 6 4 0 . 7 C M P A ? ? ]
1 2 0 5 - F O 0 5 3 6 5 0 BEQ . 8
1207- C A 3660 D E X
1208- D O F8 3 6 7 0 B N E . 7
1 2 0 A - F O 03 3680 BEQ . 9
1 2 0 C - 8 E A 1 1 0 3 6 9 0 . 8 S T X C U R

P a g e 1 6 A p p l e A s s e m b l y L i n e M a r c h , 1 9 8 8 C o p y r i g h t ( C ) S - C

1 2 8 3 - A O 0 0
1 2 8 5 - 3 8
1 2 8 6 - B D 0 0
1 2 8 9 - 9 9 3 6
1 2 8 C - B D 0 3
1 2 8 F - F D 0 0
1 2 9 2 - 9 9 2 E

3700
1 1 3 7 1 0
1 0 3 7 2 0
O F 3 7 3 0
1 0 3 7 4 0

1 0 3 7 6 0
OF 3770
DO 3760

lll'o
13 3810

3820
3830

1 1 3840
3 8 5 0

11 3860
387010 3880
3890

11 3920 .

Wo;
11 Wo
1 2 3 9 7 0

3980 •
3 9 9 0 .

O F 4 0 0 0
1 3 4 0 1 0
1 3 4 0 2 0
1 3 4 0 3 0
13 4040
13 4050
I B 4 0 6 0

4 0 7 0
4080
4 0 9 0 «
4 1 0 0 '
4 1 1 0 *
4 1 2 0
4130 «

1 0 4 1 4 0
4 1 5 0
4 1 6 0

I 10 4170
4 1 8 0
4190 <

1 4 2 0 0
L 4 2 1 0
) 4 2 2 0

4 2 3 0
) 0 9 4 2 4 0
) 1 3 4 2 5 0
I 0 9 4 2 6 0
) 0 9 4 2 7 0
: 13 4260

4290
4 3 0 0

I 4 3 1 0
1 4 3 2 0

4330
4 3 4 0
4 3 5 0
4 3 6 0

: 1 A 4 3 7 0
) 4 3 8 0^ t i l l
D 4 4 1 0
E 4 4 2 0
2 1 3 4 4 3 0
F 4 4 4 0
0 4 4 5 0
E 4 4 6 0^ WIS
E 4 4 9 0

4 5 0 0
F 4 5 1 0
0 1 3 4 5 2 0

h o w t o l o a d i t
S E G M E N T . I N D E X I f a d d r e s s i n S E G M E N T . T A B L E i s 0 0 0 0 ,
SEGMENT.TABLE+2,X then load f rom Program Disk;
SEGMENT.ADDRESS otherwise, download f rom Ram
S E G M E N T. TA B L E + 3 , X
L O A D . S E G M E N T. F R t M . D I S K
S E G M E N T. TA B L E + 3 , X
S E G M E N T . A D D R E S S + 1
D o w n l o a d . f r o m . A u x R A M . o r . M e m o r y . C a r d
S E G M E N T . A D D R E S S

i 0 0 . 0 0 H i - b y t e fi l l e d i n b y p r o g r a m
L O A D . E X I T . B Y . O P T I O N . . . E x i t

D . S E G M E N T . F R C W . D I S K .
LDY SEGMENT.PATHNAME Change name end to 'MO' or 'MT
L D A I ' M '
S TA S E G M E N T. PAT H N A M E - 1 , y
L D A # ' 0 '
LDX CURRENTLY.LOADED.SEGMENT
C P X # 1 0
B C C . 1 S e g m e n t s 1 - 9 f r o m S E G . M O
L D A # ' 1 ' S e g m e n t s 1 0 - 4 3 f r o m S E G . M l
STA SEGMENT.PAT^AME.Y

- A t t e m p t t o o p e n S E G . M x> M L I . S L C 8 , 0 P E N O p e n t h e fi l e
B E Q . 3 . . . n o p r o b l e m s
JSR CALL.FOR.AWPROGBAM.DISK
J M P . 2

L D A # 0
S T A X . O F C E

I n d i c a t e P r o g r a m D i s k m o u n t e d

LDA SLIOB.OPEN+5 Copy File RefNum to lOBs
S TA S L I O B . R E A D . S E G M E N T + 1
S T A S L I O B . C L O S E + 1
S T A S L I O B . S E T M A R K + 1
S T A S L I O B . R E A D . I N D E X + 1
J S R C L R . P R O D O S . B I T M A P
L D A # 0 C l e a r E r r o r F l a g
STA SEGLOAD.ERROR.FLAG

— R e a d S e g m e n t I n d e x
$8C bytes at beginning of SEG.Mx file
i n t o b u f f e r a t # 0 9 0 0 .

> H L I . S L C A . R E A D . I N D E X , S
—Form segnum»3 for index

LDA CURRENTLY.LOADED.SEGMENT
A S L
C L C
ADC CURRENTLY.LOADED.SEGMENT
T A X

— G e t M a r k a n d L e n g t h
L D A # 3 D O f o r 3 l o o p s
S TA P O
L D Y # 0 S t a r t w i t h I s b
S E C
L D A B U F. 9 0 0 , X B y t e o f M a r k f o r t h i s s e g m e n t
S TA S L I 0 B . S E I M A R K + 2 , Y
L D A B U F. 9 0 0 + 3 , X o y t e o f M a r k f o r n e x t s e g m e n t
S B C B U F. 9 0 0 , X B y t e o f M a r k f o r t h i s s e g m e n t
STA SLI0B.READ.SEGMENT+4,Y Byte of Length
I N X
I N Y
D E C P O
B N E . 4 M o r e b y t e s

— R e a d t h e S e g m e n t>MLI.SL CETsEIMARK.S Set Mark
>MLI.SL CA,READ.SEGMENT,S Read Segment
> M L I . S L C C , C L O S E , S C l o s e F i l e

J S R S E T. P R O D O S . B I T M A P
LDA SEGLOAD.ERROR.FLAG
B N E L O A D . E X I T. R T S . . . E r r o r ( s ) , g i v e i t u p .

— S a v e l e n g t h o f s e g m e n t
L D A # 0 B u i l d p o i n t e r t o s e g m e n t i n P 4 , P 5
S TA P 4
LDA SEGMENT.EXECUTION.VECTOR+2
S T A P 5
L D Y # 0 G e t fi r s t t w o b y t e sLDA (P4),Y which are end address + 1
S T A S L . L E N a n d s u b t r a c t l o a d a d d r e s s
I N Y t o g e t l e n g t h
L D A ( P 4 ) , Y ( I t h o u g h t w e a l r e a d y k n e w
S E C t h e l e n g t h ! )

S T A S L . L E N
I N Y
LDA (P4),Y
S E C
S B C P 5
S T A S L . L E N + 1

A p p l e A s s e m b l y L i n e M a r c h , 1 9 8 8 C o p y r i g h t S - C S O F T W A R E P a g e 1 7



• See i f room to save segment i n RAM
LDA SEGMENT. INDEX
C L C B u i l d p o i n t e r t o v e c t o r i n S E G M E N T . T A B L E
A D C # 2
ADC HANDLE.SEGMENT.TABLE
S T A S L . S E G
L D A H A N D L E . S E G M E N T . T A B L E + 1
A D C # 0
S TA S L . S E G + 1
J S R M e a s u r e . f r e e . M e m o r y
LDA FREE.MEMORY.xxxxK+1 I f non-zero , a t leas t 256K
B N E . 5 . . . w h i c h i s p l e n t y l
L D A F R E E . M E M O R Y . x x x x K
C M P # 1 6 I s t h e r e a t l e a s t 1 6 K ?
B C S . 5 . . . Y e s , p l e n t y

w h a t i s n e e d e d
. . . n o t e n o u g h r o o m

A S L C o n v e r t t o # p a g e s f r e e
A S L' C M P S L . L E N + 1 C o m p a r e t o w h a t i s n e e d e d
BCC LOAD.EXIT.BY.OPTION ...not enough room

. 5 L D A # 1
S TA X . 0 F F 3
JSR Upload. to .AuxRam.or.Memory.Card

S L . S E G . H S 0 0 . 0 0 A d d r e s s i n S E G M E N T . T A B L E o f v e c t
SL .ADR .HS 00 .00 Load Address o f Segment
S L . L E N . H S 0 0 . 0 0 L e n g t h o f S e g m e n t

L D A # 0
S TA X . 0 F F 3

^ STA Z.85 . . . fa l l in to LOAD.EXIT. . .
L O A D . E X I T. B Y. O P T I O N

L D X S E G M E N T . S A V E X
L D A S E G M E N T . N U M B E R
B M I L O A D . E X I T . R T S

S E G M E N T . E X E C U T I O N . V E C T O R
J M P ^ F 0 2 P a g e v a l u e fi l l e d i n b y p r o g r a m• s o J M P s t o $ x x 0 2 i n s e g m e n t .

L O A D . E X I T . R T S R T S

• O P E N l O B
S L I O B . O P E N

.DA #3,SEGMENT.PATHNAME.X.B?
^ . H S 0 0 O p e n R e f N u m
• R E A D l O B
S L I O B . R E A D . S E G M E N T

. D A # J 1

. H S 0 0 R e f N u m

. D A i o O O O L o a d A d d r e s s

.DA i3800 Load Length
^ .DA $0000 Actual Length
• C L O S E l O B
S L I O B . C L O S E

. D A # 1

. H S 0 0 R e f N u m

• S E T M A R K l O B
SLIOB. SETM ARK

. D A # 2

. H S 0 0 R e f N u m

^ . H S 0 0 . 0 0 . 0 0
# R E A D I O B
S L I O B . R E A D . I N D E X

. D A # H

. H S 0 0 R e f N u m

^ .DA BUF.900,$0080,$0000
- - - - - - - - -

MSG..1 >MSG "Place the AppleWorks PROGRAM disk in Dris e 1 a n d p r e s s R e t u r n .

• (lAFC) 1042 12B9 24C6 270D 272
• (1B00) 1045 1265 23F1 249F 26E
S E T . P R O D O S . B I T M A P

LDA #$FF
B N E S C . B M

C L R . P R O D O S . B I T M A P
LDA #$00

D 2 7 2 E 2 7 8 F 2 B 2 E 2 C F 3
I F 2 6 E 4 2 7 7 1 2 9 6 0 2 C E A

5 3 4 0 S C . B M L D X
5 3 5 0 . 1 S T A
5 3 6 0 D E X
5 3 7 0 B N E
5 3 8 0 R T S
5 3 9 0 . E P
5400 •

P r o t e c t a l l m a i n R A M f r o
. . . a l w a y s

D e - p r o t e c t a l l m a i n R A M

Infects RAM from $0800 t

R A M f r o m P r o D O S

D i s s e c t i n g A p p l e W o r k s S E G . M O a n d S E G . M l F i l e s . . .
. . . B o b S a n d e r - C e d e r l o f

The AppleWorks Program disk contains two files of type $00,
c a l l e d S E G . M O a n d S E G . M l . T h e s e c o n t a i n t h e a c t u a l c o d e f o r
t h e t h r e e a p p l i c a t i o n s ( d a t a b a s e , w o r d p r o c e s s i n g , a n d
s p e a d s h e e t ) a s a s e r i e s o f o v e r l a y s e g m e n t s .

T h i s e t w o fi l e s c o u l d r e a l l y b e j u s t o n e , a n d I d o n ' t
u n i e r s t a n d w h y t h e y a r e n o t . I t t a k e s e x t r a l o g i c i n s i d e
AppleWorks to manage them as two files, and the code would be a
l i t t l e s i m p l e r i f t h e r e w e r e o n l y o n e . A s i t i s , t h e fi r s t
n i i e o f 4 3 o v e r l a y s a r e o n S E G . M O , a n d t h e r e m a i n i n g 3 4 a r e o n
S E 5 . M 1 .

The over lay loader fi rs t dec ides wh ich fi le to open , and then
r e a d s i n t h e fi r s t 1 4 0 b y t e s o f t h a t fi l e . T h e r e i s a
" d i r e c t o r y " o f s o r t s a t t h e b e g i n n i n g o f e a c h fi l e ; o n e 3 - b y t e
v a l u e f o r e a c h s e g m e n t i n t h e fi l e . T h e 3 - b y t e v a l u e i s t h e
o f f s e t w i t h i n t h e fi l e w h e r e t h e o v e r l a y b e g i n s . F o r e x a m p l e ,
I d o k i n g a t t h e b e g i n n i n g o f t h e S E G . M O fi l e f o r A p p l e W o r k s
v e r s i o n 1 . 3 , i n 3 - b y t e g r o u p s , I s e e :

0 0 0 0 0 0
2 1 0 0 0 0
4 C 3 0 0 0
9 A 3 5 0 0
a n d s o o n

T h i s m e a n s t h a t o v e r l a y s e g m e n t 0 , w h i c h d o e s n o t r e a l l y e x i s t ,
b e g i n s a t o f f s e t $ 0 0 0 0 0 0 i n t h e fi l e . O v e r l a y s e g m e n t 1 b e g i n s
a t $ 0 0 0 0 2 1 , o r w i t h t h e 3 3 r d b y t e o f t h e fi l e . S e g m e n t 2
b e g i n s a t $ 0 3 4 C i n t h e fi l e , a n d s o o n . B y s u b t r a c t i n g t h e
b e g i n n i n g a d d r e s s o f t h e s e g m e n t I w a n t t o l o a d f r o m t h e
a d d r e s s o f t h e b e g i n i n g o f t h e n e x t s e g m e n t I g e t t h e n u m b e r o f
b y c e s i n t h e d e s i r e d s e g m e n t .

I d e c i d e d t o w r i t e a p r o g r a m t o a n a l y z e t h e s e fi l e h e a d e r s f o r
m e , a n d p r i n t o u t a l i s t o f fi l e o f f s e t s a n d l e n g t h s f o r e a c h
s e g m e n t . T h e p r o g r a m f o l l o w s , b u t b e f o r e d e s c r i b i n g i t I n e e d
t o m e n t i o n a t a b l e i n s i d e A P L W O R K S . S Y S T E M . A t a b l e I c a l l
" S E G M E N T. TA B L E " b e g i n s a t $ 1 0 A 7 ( i n v e r s i o n 1 . 3 ) . T h e r e a r e
f o u r b y t e s f o r e a c h s e g m e n t i n t h i s t a b l e . T h e fi r s t o f e a c h
g r o u p o f f o u r i s t h e p a g e n u m b e r w h e r e t h e c o r r e s p o n a i n g
s e g m e n t s h o u l d b e l o a d e d . E n t r i e s f o r s e g m e n t s $ 0 F, $ 1 4 , a n d
$ 1 5 a r e z e r o , m e a n i n g t h e s e s e g m e n t s d o n o t e x i s t . S e g m e n t $ 0 0
d o e s n o t e x i s t e i t h e r , b u t i t i s e l i m i n a t e d b y o t h e r m e a n s .
T h e o t h e r t h r e e b y t e s o f e a c h 4 - b y t e g r o u p a r e u s e d b y t h e
o v e r l a y l o a d e r t o k e e p t r a c k o f w h i c h o v e r l a y s e g m e n t s a r e
a l r e a d y i n R A M , i n A u x R A M , o r i n a R a m F a c t o r t y p e c a r d .

I d e c i d e d t o c o p y t h e l o a d i n g p a g e n u m b e r s f r o m t h i s t a b l e i n t o
m y l i t t l e a n a l y s i s p r o g r a m , s o t h a t i t c o u l d a l s o p r i n t o u t t h e
l o a d i n g a d d r e s s f o r e a c h s e g m e n t . Yo u c a n s e e m y c o p y a t l i n e s
1 8 6 0 - 1 9 3 0 . I h a v e a d d e d t h r e e l a b e l s t o i n d i c a t e w h i c h o v e r l a y
s e g m e n t s b e l o n g t o w h i c h o f t h e t h r e e a p p l i c a t i o n s . T h e D a t a
B a s e c o d e i s i n s e g m e n t s $ 0 1 t h r o u g h $ 0 F, t h e W o r d P r o c e s s o r i n
s e g m e n t s $ 1 0 - 1 7 , a n d t h e S p r e a d s h e e t i n s e g m e n t s $ 1 8 - 2 B . A t
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least that is what I th ink is t rue, someone correct me i f you
k n o w b e t t e r .

My analysis program has several interesting wrinkles, ofinterest beyond the overall function of the program. I have
d e fi n e d t w o u s e f u l m a c r o s i n l i n e s 1 0 7 0 - 1 1 8 0 . T h e fi r s t o n e ,
PRINT, generates a JSR PRINT followed by a zero-terminated
string. As long as the string is purely printable ASCII
charac te rs wh ich w i l l fi t i n a .AS d i rec t i ve , the macro works
nicely. The PRINT subroutine in lines 1680-1840 picks up the
string which follows the JSR PRINT and prints it out, modifies
t h e r e t u r n a d d r e s s , a n d r e t u r n s t o t h e n e x t i n s t r u c t i o n
f o l l o w i n g t h e s t r i n g .

The second macro cal ls on the Apple monitor to print a byte in
hexadecimal . I f there is no parameter in the >HEX macro cal l
l ine, the macro wi l l assume the byte to be pr in ted is a l ready
in the A-register and generate only a JSR PRBYTE line.
However, if you include one parameter, the macro will generate
a L D A i n s t r u c t i o n t o l o a d t h e v a l u e i n t o t h e A - r e g i s t e r fi r s t .
F o r e x a m p l e :

> H E X g e n e r a t e s J S R P R B Y T E

> H E X # $ 2 4 g e n e r a t e s L D A

J S R

# $ 2 4
P R B Y T E

> H E X B U F F E R g e n e r a t e s L D A

J S R

B U F F E R

P R B Y T E

> H E X " B U F - F 2 , Y " g e n e r a t e s L D A

J S R
B U F ' t 2 , Y
P R B Y T E

Note that in the last example I had to put the BUF+2,X in^^
quotation marks, so that the assembler would include the ",y"as part of the jl parameter.
When you use >HEX with no parameter, you also must not put a
comment on the l ine. The first word of any comment would be
considered as a parameter, generat ing bad resul ts .

I assembled the program with the .LIST MOFF option, so that
m a c r o e x p a n s i o n s a r e n o t s h o w n .

The program assumes that you have BLOADed the SEG.Hx file
h e a d e r i n t o a b u f f e r s t a r t i n g a t $ O A O O . O n m y d i s k I h a v e
those fi les in a subd i rec to ry ca l led AW, so a f te r assembl ing
t h e p r o g r a m I t y p e d :

BLOAD AW/SEG.M0,T$0O,A$AOO,L2OO
M G O T

BLOAD AW/SEG.Ml,T$00,A$AOO,L200
M G O T

Lines 1200-1280 search through the index beginning at 50A00 for
the first 3-byte entry which is not all zero. There is one
000000 entry in the SEG.MO file, and there are ten of them in
t h e S E G . M l fi l e . T h e fi r s t n o n - z e r o e n t r y a c t u a l l y a l s o p o i n t s

thst past the end of the in'd^x header , so I save that value for
a l o o p t e r m i n a t i o n c o u n t i n l i n e s 1 2 9 0 - 1 3 1 0 .

L i n e s 1 3 3 0 - 1 3 5 0 p r i n t " S E G M E N T . " a n d t h e t w o d i g i t s e g m e n t
n u m b e r i n h e x a d e c i m a l . L i n e s 1 3 6 0 - 1 3 9 0 d e c i d e w h e t h e r t h e
s e g m e n t e x i s t s o r n o t , a n d p r i n t s " : n u l l " i f i t d o e s n o t . I f
t h e s e g m e n t d o e s e x i s t , l i n e s 1 4 1 0 - 1 5 6 0 p r i n t o u t t h e " A 5 x x 0 0 "
l o a d a d d r e s s , u s i n g t h e v a l u e f r o m m y L O A D . A D D R E S S . TA B L E ; t h e
" B $ x x x x x x " fi l e o f f s e t ; a n d t h e " L $ x x x x " s e g m e n t l e n g t h .

L i n e s 1 5 7 0 - 1 6 3 0 a d v a n c e t o t h e n e x t t h r e e b y t e e n t r y , a n d l o o p
b a c k i f n o t a t t h e e n d o f t h e i n d e x h e a d e r .

U s i n g t h e i n f o r m a t i o n t h a t p r i n t s o u t I c o u l d e a s i l y l o a d a n y
i n d i v i d u a l s e g m e n t f r o m w i t h i n o n e o f t h e S E G . M x fi l e s a n d s a v e
i t o n i t s o w n p r i v a t e B I N fi l e . F o r e x a m p l e , t o l o a d a n d s a v e
s e g m e n t $ 2 0 I w o u l d t y p e :

BLOAD SEG.M1,T$00,A$1000,B$014 4BB,L$1E4E
B S AV E S E G M E N T. 2 0 , A $ 1 0 0 0 , L $ 1 E 4 E

I could modify the analysis program to generate an EXEC file
w h i c h w o u l d i n c l u d e t w o l i n e s l i k e t h e s e f o r e a c h e x i s t i n g
segment. Then EXECing the fi le would automat ical ly produce 40
s e p a r a t e b i n a r y fi l e s , o n e f o r e a c h o v e r l a y s e g m e n t ( n o t 4 3 ,
b e c a u s e t h e r e a r e t h r e e " n u l l " s e g m e n t s ) . T h i s w o u l d m a k e i t
e a s i e r t o d i s a s s e m b l e e a c h o n e . I p r o b a b l y w i l l e n d u p
m o d i f y i n g i t t h i s w a y e v e n t u a l l y .

Another interest ing program would create a new SEG.Mx file from
a s e t o f s e p a r a t e b i n a r y fi l e s w i t h i n a s u b d i r e c t o r y. W h a t d o
y o u b e t R o b e r t L i s s n e r h a s j u s t s u c h a p r o g r a m ?

INTRODUCTION
TO POSTSCRIPT
A 65 min user group VHS
v i d e o w i t h D o n L a r t c a s t e r
sharing many of his laser
publishing and Postscript
programming secrets.
Includes curve tracing, $5
toner refilling, the full Kroy
Kolor details, page layouts,
p lus bunches more .

^ $39.50
F R E E V O I C E H E L P L I N E

A S K
T H E G U R U

An enlire sel of reprints lo
Don Lancaster 's ASK THE
G U R U c o l u m n s , a l l I fi e

way back lo column one.
Edited and updated.
Botti Apple and desktop
publistiing resources are
i n c l u d e d t h a t a r e n o t t o b e
f o u n d e l s e w h e r e .

APPLE llc/lle
A B S O L U T E

RESET
Now gain absolute control
over your Apple I You slop
any program at any time.
Eliminates all dropouls on
your HIRES screen dumps.
G e t s r i d o f a l l h o l e b l a s t

ing. For any lie or Me.

$19 .50

POSTSCRIPT
SHOW & TELL

Unique graphics and lext
r o u l i n e s I h e o l h e r s d o n ' t
e v e n d r e a m o l . F o r m o s t

any Postscript printer.

Fully open, unlocked, and
easily adaptable to your
o w n n e e d s . A v a i l a b l e f o r

Apple, PC, Mac, ST, many
o l h e r s .

$39.50
V I S A / M C
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1010 JJSAVE S.SHOW.INDEX
1 0 3 0 C R O U T . E Q $ F D 8 E
10M0 PRBYTE .EQ JFDDA
10̂0 COUT .EQ $FDED1 0 7 0 T M A ' P R I N T ^
1 0 6 0 J S R P R I N T P r i n t O O - t e r m
1 0 9 0 . A S - " J 1 " h e r e i s t h e s1 0 9 0 . A S - " J 1 "
1 1 0 0 . H S 0 01110 ^ .EM
1 1 3 0 . M A H E X
1 l 5 0 . D O ] #
1 1 5 0 L D A . 1
1 1 6 0 . F I N
1 1 7 0 J S R P R B Y T E
1 l 8 0 . E M

P r i n t O O - t e r m ' d s t r i n g a f t e r
h e r e i s t h e s t r i n g
h e r e i s t h e O O - t e r m i n a t o r

1 1 5 0
11 6 0
1 1 7 0
1 l 8 0
1 1 9 0 • —
1 2 0 0 T
1 2 1 0
1 2 2 0
1 2 3 0 . 1
124O
1 2 5 0
1 2 6 0
1 2 7 0
1 2 8 0
1 2 9 0
1 3 0 0
1 3 1 0
1 3 2 0 • —
1 3 3 0 . 2
I3S0
1 3 5 0
1 3 6 0

]lfo
1 3 9 0

If any parameter, LDA it
h e r e i s t h e L D A

P r i n t < A > i n h e x a d e c i m a l

X w i l l be the segment number
F I N D F I R S T N O N - Z E R O E N T RY

. t h i s e n t r y w a s e m p t y

L D X # - 1
L D Y # - 3
I N Y
I N Y
I N Y
I N X
L D A B U F, Y
B E Q . 1
S E C
SBC #3
S T A Y . L I M I T

> P R I N T " S E G M E N T. "
T X A P R I N T S E G M E N T N U M B E R

> H E X
LDA LOAD.ADDRESS.TABLE,X
B N E . 3 n o t a n u l l s e g m e n t

> P R I N T n u l l "
JMP . 4

MO S >PRINT A$" P r in t l oad
4 2 0 > H E X " L O A D . A D D R E S S . T A B L E , X

1 5 5 0
1 5 6 0 > 1
1 5 7 0 . 4
1580
1 5 9 0
1 6 0 0
1 6 1 0
1 6 2 0
1 6 3 0
1 6 4 0
1 6 5 0 •
1 6 6 0 Y . L I M I T
1 6 7 0 *
1680 PRINT
1 6 9 0
1 7 0 0
1 7 1 0
1 7 2 0
1 7 3 0 . 1
1 7 4 0
1 7 5 0
1 7 6 0 . 2
1 7 7 0
1 7 8 0
1 7 9 0

>PRINT "00, B$"
> H E X " B U F + 2 , Y
> H E X " B U F + 1 , Y
> H E X " B U F . Y

> P R I N T " , L $ "
S E C
L D A B U F + 3 , Y
S B C B U F, Y
P H A
LDA BUF4-4,Y
S B C B U F + 1 , Y

> H E X
P L A

> H E X
J S R C R O U T
I N X
I N Y
I N Y
I N Y
C P Y Y . L I M I T
B C C . 2
R T S

P r i n t fi l e o f f s e t

P r i n t s e g m e n t l e n g t h

N e x t l i n e
N e x t s e g m e n t n u m b e r
N e x t h e a d e r p o i n t e r

I n t o fi r s t s e g m e n t ?
. . . n o , m o r e l i n e s
. . . d o n e

P L A
S T A . 2 + 1

B N E . 2
I N C . 2 + 1
LDA $3333
B E Q . 3
J S R C O U T
J M P . 1

P O P R E T U R N A D D R E S S
B E C A U S E I T P O I N T S TO S T R I N G

B U M P P O I N T E R T O N E X T C H A R

G E T N E X T C H A R O F S T R I N G
0 0 = E N D O F S T R I N G
P R I N T C H A R
. . . N E X T

1 8 0 0 . 3 L D A . 2 + 2 P U T R E T U R N A D D R E S S O N S TA C K
1 8 1 0 P H A
1 8 2 0 L D A . 2 + 1
1 8 3 0 P H A
1 8 4 0 R T S

i 8 6 0 L O A D . A D D R E S S . TA B L E
1 8 7 0 . H S 3 0 d u m m y e n t r y f o r s e g m e n t 0 0

1880 DATA.BASE .HS 35.15.15.15.15.15. tE .HE.UA

1 8 9 0 . H S I E . I E . I E . 5 3 . I E . 0 0

1900 WORD.PROC .HS 35.3D.3D.10.00.00.67.77

1910 SPRD.SHEE .HS 33.3B.53.53.53.53.53.53.15

1 9 2 0 . H S 6

19^0 ^ .HS 6
19|0 BUF TEQ tAOO

. H S 6 1 . 6 1 . 6 1 . 6 1 . 6 1 . 6 1 . 6 1 . 6 1 . 6 1

. H S 6 1 . 6 1

Basic-like macros which make the complex simple. Don't re-write that
multiplication routine for the hundredth tlmel Get EnterSoft Instead! Do
8/16/32/64 bit Math/Input-Output/Graphics simply without all of the
hassles. These routines are a must for the serious programmer who
doesn't want to spend all of his/her time trying to re-Invent the wheel.
DOS 3.3 Verslon=$30.00, ProDos Version=$30.00, BOTH for only $50.00.
G E T Y O U R S T O D AY.

I ^ o g t a m :
For once! A shape table program which is logically organizied into its
componet parts. Each section resides in its own program. The editor,
disk access, Hi-Res section; each section is separate. Written almost
entirely In Basic, It is easily modUied. Not copyprotectedl Put them on a
Hard Disk, Ram Drive, anywhere! DOS 3.3 Version»$20.00, ProDos
Version=$20.00, BOTH for $30.00!

Send Check or Money Oder To:

Mark Manning
Simulacron 1/Baggy Game
P. O . B o x 5 8 5 9 8

Webster, TX 77598

ProDos Upgrade for DOS 3.3
EnterSoft Owners - $20.00

Thanks for the letters
Keep Writing!
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B a c k u p / R e s t o r e f o r R a m F a c t o r D O S P a r t i t i o n
. . . B o b S a n d e r - C e d e r l o f

The Applied Engineering RamFactor memory card is now widely
d i s t r i b u t e d , a n d w i t h g o o d r e a s o n . I t i s a m o n g m y v e r y
f a v o r i t e c a r d s , a n d I u s e i t h e a v i l y e v e r y d a y . I u s e m i n e
w i t h t h e R a m C h a r g e r b a t t e r y b a c k u p s y s t e m , s o t h a t t h e m e m o r y
s t a y s l o a d e d a n d r e a d y a l l t h e t i m e .

I have m ine par t i t i oned in to two par ts ; a DOS 3 .3 pa r t i t i on o f
1 4 0 K ( fl o p p y s i z e ) , a n d a P r o D O S p a r t i t i o n w i t h a l l t h e r e s t .
I have been using Copy II Plus to backup the ProDOS partit ion
o n a 3 . 5 i n c h d i s k , b u t I h a v e n ' t b e e n k e e p i n g a n u p - t o - d a t e
backup of the DOS part i t ion. (Copy I I Plus cannot access the
DOS part i t ion, or at least not when I have just loaded Copy I I
P l u s o u t o f t h e P r o D O S p a r t i t i o n o n t h e s a m e c a r d . )

I h a v e s o m e t i m e s u s e d F I D t o c o p y e v e r y fi l e f r o m t h e D O S
p a r t i t i o n t o a fl o p p y, b u t t h a t t a k e s a l o n g t i m e . I n f a c t ,
when I t r i ed i t today, i t took 160 seconds to save 31 fi les .
And that only backs up the fi les. I f the RamFactor is somehow
c l o b b e r e d , I w i l l a l s o n e e d t o r e s t o r e t h e D O S i m a g e . M y D O S
i s s i g n i fi c a n t l y p a t c h e d , s o I w o u l d r e a l l y l i k e t o h a v e i t o n
t h e fl o p p y t o o . L e t ' s s e e . . . . I c o u l d b o o t f r o m t h e
R a m F a c t o r , g o i n t o A p p l e s o f t , l o a d t h e H E L L O p r o g r a m , d i r e c t l y
t y p e i n t h e I N I T c o m m a n d t o i n i t i a l i z e a fl o p p y , t h e n g o i n t o
F I D a n d c o p y a l l t h e r e s t o f t h e fi l e s . To o m u c h 1 A n d a n y w a y ,
h o w d o I g e t t h e fl o p p y ' s c o n t e n t s c o p i e d b a c k i n t o t h e
R a m F a c t o r ?

L o o k i n g a t t h e w h o l e p r o b l e m a n o t h e r w a y , w h a t i f I d i d n o t
h a v e t h e R a m C h a r g e r ? T h e n I w o u l d n e e d t o c o p y a l l t h e fi l e s
a n d a D O S i m a g e i n t o t h e c a r d a t l e a s t o n c e a d a y . T h a t c o u l d
b e r e a l l y t i r e s o m e .

I d e c i d e d t o w r i t e a p r o g r a m t o s i m p l i f y t h i n g s . M y p r o g r a m
h a s t h r e e p a r t s : F o r m a t , B a c k u p , a n d R e s t o r e . F O R M AT. F L O P P Y
w i l l d o a r a w f o r m a t o f a fl o p p y d i s k . T h a t i s , i t o n l y w r i t e s
t h e s e c t o r h e a d e r s f o r 1 6 s e c t o r s o n e a c h o f 3 5 t r a c k s ; i t d o e s
n o t w r i t e a D O S i m a g e o r a n e m p t y c a t a l o g . I f t h e fl o p p y I
w a r t t o u s e h a s a l r e a d y b e e n f o r m a t t e d , I c a n s k i p u s i n g
F O R M A T . F L O P P Y .

B A C K U P c o p i e s a l l t h e s e c t o r s o f a l l 3 5 t r a c k s f r o m t h e
R a m F a c t o r t o t h e F l o p p y, a n d R E S TO R E d o e s t h e r e v e r s e . B A C K U P
t a k e s 4 6 s e c o n d s t o c o p y a n d v e r i f y a l l 5 6 0 s e c t o r s , a n d
R E S T O R E t a k e s 2 5 s e c o n d s t o r e a d t h e m b a c k . N o t a s f a s t a s

p o s s i b l e , c o n s i d e r i n g h o w f a s t L o c k s m i t h c a n c o p y o n e
u n - p r o t e c t e d fl o p p y t o a n o t h e r , b u t m y p r o g r a m i s c o n s i d e r a b l y
s h o r t e r t h a n L o c k s m i t h . I f I l e a v e o u t t h e V e r i f y p h a s e ,
B A C K U P t a k e s o n l y 2 5 s e c o n d s .

S i n c e a l l s e c t o r I / O i s d o n e b y c a l l s t o R W T S , t h i s s a m e
p r o g r a m c o u l d b e u s e d t o b a c k u p a n d r e s t o r e fl o p p y - s i z e d
v o l u m e s o n t h e S i d e r H a r d D i s k , w i t h o n l y m i n o r m o d i fi c a t i o n s .
S i d e r c o m e s w i t h a m o d i fi e d v e r s i o n o f F I D w h i c h a l r e a d y c a n d o
a n " i m a g e " c o p y , a s t h e y c a l l i t , b u t i t i s t o o s l o w f o r m e .

Another set of modif ications''wouTd*make my program work with
4 0 0 K D O S p a r t i t i o n s o n t h e R a m F a c t o r a n d 3 . 5 i n c h d i s k s
f o r m a t t e d f o r u s e w i t h D O S .

I d e c i d e d t o k e e p t h e p r o g r a m s i m p l e , f o r n o w . T h e s l o t
n u m b e r s f o r t h e fl o p p y d r i v e a n d t h e R a m F a c t o r a r e a s s e m b l e d i n
a t l i n e s 1 0 2 0 - 1 0 3 0 . A f a n c y p r o g r a m w o u l d p r o b a b l y d o a s l o t
s e a r c h t o fi n d t h e m , a n d g i v e y o u a c h o i c e i f t h e r e w e r e m o r e
t h a n o n e o f e i t h e r i n t h e c o m p u t e r . A f a n c y p r o g r a m w o u l d a l s o
g i v e y o u a l i t t l e m e n u f o r s e l e c t i n g F O R M AT, B A C K U P, o r
R E S T O R E ; I d i d n ' t d o t h a t e i t h e r , b u t y o u c a n e a s i l y a d d o n e .
O n e m o r e i m p r o v e m e n t w o u l d b e t o a u t o m a t i c a l l y f o r m a t t h e
fl o p p y i f i t i s n ' t a l r e a d y f o r m a t t e d .

W e l l , l e t ' s l o o k a t w h a t I D I D d o 1 L i n e s 1 3 0 0 - 1 3 7 0 s h o w t h e
t w o e n t r y p o i n t s f o r B A C K U P a n d R E S T O R E . T h e y l o a d t h e s l o t
n u m b e r s ( s h i f t e d i n t o t h e h i g h n y b b l e , s o w e s a y i t i s s l o t * 1 6 )
i n t o t h e A - a n d X - r e g i s t e r s a n d g o t o C O P Y . C O P Y c o p i e s 3 5
t r a c k s o f 1 6 s e c t o r s e a c h f r o m t h e s l o t i n t h e A - r e g i s t e r t o
t h e s l o t i n t h e X - r e g i s t e r .

L i n e s 1 3 9 0 - 1 7 9 0 a r e t h e C O P Y s u b r o u t i n e . A s e a c h t r a c k i s
c o p i e d , I d i s p l a y t h e t r a c k n u m b e r i n h e x , a n d t h e l e t t e r s R ,
W , a n d V o n t h e s c r e e n . A f t e r t h e l e t t e r R i s d i s p l a y e d , I
r e a d t h e e n t i r e t r a c k f r o m t h e s o u r c e s l o t / d r i v e i n t o a b u f f e r
w h i c h s t a r t s a t $ 2 0 0 0 . A f t e r t h e l e t t e r W i s d i s p l a y e d , I
w r i t e o u t t h e t r a c k t o t h e d e s t i n a t i o n s l o t / d r i v e . A f t e r t h e
l e t t e r V i s d i s p l a y e d , I r e a d t h e e n t i r e t r a c k a g a i n , t h i s t i m e
f r o m t h e d e s t i n a t i o n s l o t / d r i v e . I f R W T S d o e s n o t r e p o r t a n y
e r r o r , I a s s u m e t h e t r a c k i s g o o d . A m o r e e x c e l l e n t w a y m i g h t
b e t o r e a d t h e d e s t i n a t i o n t r a c k i n t o a d i f f e r e n t b u f f e r , a n d
c o m p a r e a l l 4 0 9 6 b y t e s w i t h t h e o r i g i n a l .

A f t e r t h e t r a c k i s v e r i fi e d I p r i n t t w o m o r e s p a c e s , m a k i n g t h e
t o t a l n u m b e r o f c h a r a c t e r s d i s p l a y e d f o r e a c h t r a c k , e i g h t .
T h i s m e a n s I d i s p l a y e i t h e r 5 o r 1 0 t r a c k s o n a s c r e e n l i n e ,
d e p e n d i n g o n w h e t h e r t h e s c r e e n i s s e t t o 4 0 - o r 8 Q - c o l u m n s .

I f y o u w a n t t o s k i p t h e v e r i f y s t e p a l t o g e t h e r , y o u c a n d e l e t e
l i n e s 1 6 2 0 - 1 6 6 0 a n d a d d o n e m o r e J S R C O U T a f t e r l i n e 1 7 0 0 .

R e a d i n g o r w r i t i n g a t r a c k i s h a n d l e d b y l i n e s j . 8 4 0 ^ 2 0 7 0 ,
R W . T R A C K . T h i s fi n i s h e s s e t t i n g u p t h e l O B a n d c a l l s R W T S t o
d o t h e I / O . I f R W T S r e p o r t s a n y e r r o r d u r i n g t h e c o p y p r o c e s s ,
c o p y i n g s t o p s a n d I p r i n t a l l t h e i n t e r e s t i n g i n f o r m a t i o n a b o u t
t h e e r r o r . L i n e s 2 0 9 0 - 2 2 8 0 d o t h e p r i n t i n g . Y o u c a n a l s o s t o p
a c o p y b y t y p i n g a n y k e y . L i n e s 1 7 1 0 - 1 7 2 0 l o o k f o r a k e y p r e s s
a f t e r fi n i s h i n g e a c h t r a c k , a n d a b o r t i f o n e i s f o u n d .

R W . T R A C K r e a d s t h e s e c t o r s i n t h e o r d e r 1 5 d o w n t o 0 . O f
c o u r s e , R W T S t r a n s l a t e s t h e l o g i c a l s e c t o r n u m b e r s i n t o " r e a l "
s e c t o r n u m b e r s , b u t w e d o n ' t n e e d t o w o r r y a b o u t t h a t . T h e r e
i s a n o p t i m u m o r d e r t o r e a d o r w r i t e s e c t o r s , a n d i t d e p e n d s o n
s e v e r a l f a c t o r s . F i r s t , i t d e p e n d s o n t h e i n t e r l e a v i n g o r d e r
o n t h e d i s k , a s v i e w e d t h r o u g h t h e R W T S l o g i c a l s e c t o r n u m b e r s .
S e c o n d , i t d e p e n d s o n h o w m u c h t i m e i s w a s t e d b e t w e e n r e a d i n g
o r w r i t i n g e a c h s e c t o r . P r o g r a m s l i k e L o c k s m i t h r e a d a n e n t i r e
t r a c k i n o n e r e v o l u t i o n o f t h e d i s k , o n c e t h e b e g i n n i n g o f a n y
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s e c t o r i s f o u n d . L o c k s m i t h a l s o w r i t e s a n e n t i r e t r a c k i n o n e
r e v o l u t i o n . U s i n g R W T S t h a t i s n o t p o s s i b l e , b u t y o u c a n
p r o b a b l y d o i t i n a n a v e r a g e o f 2 . 5 r e v o l u t i o n s i f y o u a r e
s m a r t e n o u g h . T h e d r i v e s p i n s a t 5 r e v o l u t i o n s p e r s e c o n d , b y
t h e w a y .

I t r i e d r e a d i n g t h e s e c t o r s i n t h e o r d e r 0 t o 1 5 , a n d i t t o o k
1 0 0 s e c o n d s j u s t t o R E A D 3 5 t r a c k s . I n t h e o r d e r 1 5 t o 0 , t h i s
t o o k o n l y 2 4 s e c o n d s . T h e d i s k t u r n s 1 2 0 t i m e s i n 2 4 s e c o n d s ,
s o I a m a v e r a g i n g l e s s t h a n 3 . 5 r e v o l u t i o n s p e r t r a c k i n c l u d i n g
t h e t i m e i t t a k e s t o s t e p f r o m t r a c k t o t r a c k . ( T h e o d o r e
R o o s e v e l t u s e d t o w a r n n a t i o n a l l e a d e r s a r o u n d t h e w o r l d a b o u t
t h e h a z a r d s a n d l o n g - t e r m n e g a t i v e r e s u l t s o f a h a b i t o f
r e v o l u t i o n , b u t I t h i n k h e w a s o n a d i f f e r e n t t r a c k . )

I f y o u d e c i d e t o t y p e i n t h i s p r o g r a m , w i t h o r w i t h o u t a n y
m o d i fi c a t i o n s , b e v e r y c a r e f u l a b o u t u s i n g i t . Y o u c a n e a s i l y
w i p e o u t t h e c o n t e n t s o f t h e R a m F a c t o r w i t h o n l y a t i n y b u g . I
c a r e f u l l y m a d e a b a c k u p w i t h F I D b e f o r e t e s t i n g R E S T O R E . I t
t u r n e d o u t I d i d n ' t n e e d i t , b u t I a m s t i l l g l a d I d i d .

D o Y o u H a v e

A p p l e K n o w l e d g e ?
If you do, Applied Engineering would

like to put your knowledge to work.
We're looking for someone to fill a
position In our Technical Support group.
You must have a strong working knowledge
of AppleWorks. ProDOS, DOS 3.3, and Applesoft BASIC.
Applied Engineering offers good benefits and a pleasant work
environment. OfQce Is non-smoking. We're located in the
C a r r o U t o n a r e a .

So If you've got the knowledge and want to slnlf your teeth Into a
position with an ever-expanding company, give us a call at
(214) 241-6060.

0 4 -
0 6 -

0 3 E 3 -
0 3 D 9 -

C O O O -
C 0 1 0 -

F D 8 E -
F D D A -
F D E D -

B 7 E 8 -
B 7 E 9 -
B 7 E A -
B 7 E B -
B 7 E C -
B 7 E D -
B 7 E E -
B 7 F 0 -
B 7 F 2 -
B 7 F 4 -
B 7 F 5 -

0 8 0 0 -
0 8 0 2 -
0 8 0 4 -

1000 'SAVE S.FASX gAMFACJOjl BACKUP

1 0 2 0 R F S L O T . E Q 4 R A M F A C T O R S L O T

10̂ 0 FLSLOT .EQ 6 FLOPPY SLOT
1050 OETIOB .EQ $3E3
1060 RWTS .EQ |3D9
10?0 KEYBOARD .EQ icOOO
1 0 9 0 S T R O B E . E Q $ 0 0 1 0

1110 CROUT .EQ $FD8E
1120 PRBYTE .EQ $FDDA

11̂0 COUT .EQ $FDED
1 1 5 0 . D U M M Y
1 1 6 0 . O R $ B 7 E 8
1 1 7 0 l O B . B S 1
1l6o SL0T16 .BS 1
1 1 9 0 D R I V E . B S 1
1200 VOLUME .BS 1
1 2 1 0 T R A C K . B S 1
1 2 2 0 S E C TO R . B S 1
1 2 3 0 . B S 2
1 2 4 0 B U FA D R . B S 2

R e f e r e n c e " B e n e a t h A p p l e D O S "

A D D R O F D O T

A 9 4 0
A 2 6 0
4C OB

0 8 0 7 -
0 8 0 9 -

0 8 0 B -
0 8 0 E -
0 8 1 1 -
O813-
0 8 1 6 -
0 8 1 8 -
0 8 1 B -
0 8 1 C -
0 8 1 F -
0 8 2 1 -

0 8 2 4 -
0 8 2 6 -
0 8 2 9 -
0 8 2 B -
0 8 2 E -

0 8 3 0 -
0 8 3 2 -
0 8 3 5 -

0 8 3 A -

0 8 3 C -
083E-
0 8 4 1 -

0843-
0 8 4 6 -

A 9 6 0
A 2 4 0

1 2 5 0 . B S 2
1 2 6 0 C M D . B S 1
1270 ERRCOD .BS 1
1 2 8 0 . E D

1300 BACKUP
1 3 1 0 L D A # R F S L 0 T * 1 6 F r o m R a m F a c t o r t o F l o p p y
1 3 2 0 L D X # F L S L 0 T » 1 608 13^0 ̂  JMP COPY
1350 RESTORE

A 9 0 1
8D EA
A O 0 0
8C EC
9 8
2 0 D A
A9 AD
2 0 E D

A 9 D 2
AE 61
A O 0 1
2 0 6 3
BO 60

A 9 D 7
A E 6 2
A O 0 2
20 63
B O 5 4

A9 D6
AE 62
A O 0 1
20 63
BO 48

1 3 6 0
1 3 7 0
1380

0 8 1 3 9 0
0 8 1 4 0 0

1 4 1 0
B 7 1 4 2 0

1430
B 7 1 4 4 0

1 4 5 0
F D 1 4 6 0

1 4 7 0
FD 1460

L D A # F L S L 0 T » 1 6
LDX #RFSL0T«16

ST A SRC.SL0T1
S T X D E S . S L 0 T 1
L D A # 1
S T A D R I V E
L D Y # 0
S T Y T R A C K
T Y A
J S R P R B Y T E
L D A
J S R C O U T

l U g O » R E A D t r a c k
L D A # " R "

C O P Y

, 1

F r o m F l o p p y t o R a m F a e t o r

S a v e S o u r c e S l o t * l 6
S a v e D e s t i n a t i o n S l o fl O
B o t h a r e d r i v e 1

F o r T r a c k = 0 t o 3 4

P r i n t t r a c k n u m b e r i n h e x
a n d a d a s h . . .

0 8

0 8 4 8 '
0 8 4 A
0 8 4 d
0 8 5 0 - -
0853- 30 08

A9 AO
2 0 E D
2 0 E D
A D 0 0

1 5 0 0
0 8 1 5 1 0

1 5 2 0
08 1530

1 5 4 0
1 5 5 0

„ 156008 1570
1 5 8 0
1 5 9 0
1 6 0 0
1 6 1 0
1 6 2 0

!SS
0 8 1 6 5 0

1 6 6 0
16701680

F D 1 6 9 0
F D 1 7 0 0
C O 1 7 1 0

1 7 2 0

P r i n t " R "
L D X S R C . S L O T I 6 R e a d t r a c k f r o m S o u r c e S l o t
L D Y # 1 R E A D C O M M A N D
J S R R W . T R A C K
B C S R W T S . E R R O R . . . E r r o r

WRITE TRACK ON FLOPPY
L D A # " W " P r i n t " W "
L D X D E S . S L 0 T 1 6 W r i t e t r a c k t o D e s t . S l o t
L D Y # 2 W R I T E C O M M A N D
J S R R W . T R A C K
B C S R W T S . E R R O R . . . E r r o r

08

0 8 5 5 -
0 8 5 8 -
0 8 5 9 -
0 8 5 B -
0 8 5 D -
0 8 6 0 -

A C E C
C8
CO 23
9 0 B B
8D
6 0

1 0

» V E R I F Y T R A C K O N F L O P P Y

L D A # " V " P r i n t " V "
L D X D E S . S L 0 T 1 6 R e a d t r a c k f o r D e s t . S l o t
L D Y # 1 R E A D C O M M A N D
J S R R W . T R A C K
B C S R W T S . E R R O R . . . E r r o r

» C H E C K F O R A B O R T
L D A " P r i n t 2 b l a n k s
J S R C O U T a l l o w i n g 8 s c r e e n c o l u m n s p e r t r a c k
J S R C O U T
L D A K E Y B O A R D P r e s s a n y k e y t o a b o r t
B M I . 2 . . . A B O R T

1730 » NEXT TRACK
B 7 1 7 4 0 L D Y T R A C K

1 7 5 0 I N Y
1 7 6 O C P Y # 3 5 l i m i t t o 3 5 t r a c k s
1 7 7 0 B C C . 1 . . . m o r e t o d o

CO 1780 .2 STA STROBE . . .done
1 7 9 0 R T S
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S R C . S L 0 T 1 6 . B S 1
D E S . S L 0 T 1 6 . B S 1
T R K B U F . E Q $ 2 0 0 0 . . . 2 F F F

» (A)=CHAR TO BE PRINTED
• X ) = S L 0 T « 1 6
• (Y)=1 for READ, 2 for WRITE

8E EQ B7
8 C F 4 B 7
2 0 E D F D
A 9 0 0
8D EE B7
8D FO B7
A 9 2 0
8 D F 1 B 7
A O O F
8C ED B7
2 0 E 3 0 3
2 0 D 9 0 3
BO 09
E E F 1 B 7
AC ED B7

2 0 8 E F D
A D E 9 B 7
20 BA 08
A D E A B 7
2 0 B A 0 8
AD EC B7
20 BA 06
A D E D B 7
2 0 B A 0 8
A D B 7
20 BA 08
A D F 5 B 7
20 BA 08
MC 8E FD

2 0 D A F D

ft? ED FD

R W . T R A C K
STX SLOT 16
S T Y C M D
J S R C O U T
L D A # 0
S T A V O L U M E
S T A B U F A D R
L D A / T R K B U F
S T A B U F A D R + 1
L D Y # 1 5

. 1 S T Y S E C T O R
J S R G E T I O B
J S R R W T S
B C S . 2

S a v e 3 l o t * l 6 i n l O B
S a v e c o m m a n d i n l O B
P r i n t R , W , o r V

A c c e p t a n y v o l u m e n u m b e r
L o - b y t e o f b u f f e r a d d r e s s = 0 0
H i - b y t e o f b u f f e r a d d r e s s

F o r S e c t o r = 1 5 t o 0 s t e p - 1

S e t u p f o r R W T S C a l l

B C S . 2 . . . E R R O R
I N C B U F A D R + 1 N e x t B u f f e r A d d r e s s
L D Y S E C T O R
D E Y N e x t S e c t o r
B P L . 1 . . . m o r e t o d o

. 2 R T S . . . d o n e
«

R W T S . E R R O R
J S R C R O U T P r i n t a l l t h a t ' s o f i n t e r e s t
L D A S L 0 T 1 6 S l o t • 1 6
J S R P R B Y T E . S P A C E
L D A D R I V E D r i v e n u m b e r
J S R P R B Y T E . S P A C E
L D A T R A C K T r a c k n u m b e r
J S R P R B Y T E . S P A C E
L D \ S E C T O R S e c t o r n u m b e r
J . H P R B Y T E . S P A C E
L D A C M D C o m m a n d C o d e
J S R P R B Y T E . S P A C E
L D A E R R C O D E r r o r C o d e .
J S R P R B Y T E . S P A C E
J M P C R O U T

prbyteTspace
J S R P R B Y T E P r i n t v a l u e i n h e x
L D A # " " a n d a s p a c e
J M P C O U T

2 3 0 0 F O R M AT. F L O P P Y
A 9 0 1 2 3 1 0 L D A # 1
8 D E B B 7 2 3 2 0 S T A V O L U M E M a k e i t v o l u m e 1 ( w h y n o t ? )
8 D E A B 7 2 3 3 0 ; T A D R I V E o n D r i v e 1
A9 60 23^0 LDA #FLSL0T«16 Do i t to the f loppy
8 D E Q B 7 2 3 5 0 S T A S L 0 T 1 6
A 9 0 4 2 3 6 0 L D A # 4 F O R M A T C O M M A N D C o d e
8 D F 4 B 7 2 3 7 0 S T A C M D
2 0 E 3 0 3 2 3 8 0 J S R G E T I O B S e t u p R W T S c a l l
2 0 D Q 0 3 2 3 9 0 J S R R W T S
B O B 4 2 4 0 0 B C S R W T S . E R R O R
6 0 2 4 1 0 R T S D o n e

A p p l e A s s e m b l y L i n e ( I S S N 0 8 8 9 - 4 3 0 2 ) i s p u b l i s h e d m o n t h l y b y S - C S O F T WA R E
C O R P O R A T I O N , P . O . B o x 2 8 0 3 0 0 , D a l l a s , T e x a s 7 5 2 2 8 . P h o n e ( 2 1 4 ) 3 2 4 - 2 0 5 0 .
S u b s c r i p t i o n r a t e i s $ 2 4 p e r y e a r i n t h e U S A , C a n a d a , a n d M e x i c o , o r $ 3 6 i n
o t h e r c o u n t r i e s . B a c k i s s u e s a r e $ 1 . 8 0 e a c h f o r V o l u m e s 1 - 7 , $ 2 . 4 0 e a c h f r o m
l a t e r Vo l u m e s ( p l u s p o s t a g e ) . A s u b s c r i p t i o n t o t h e n e w s l e t t e r w i t h a M o n t h l y
D i s k c o n t a i n i n g a l l p r o g r a m s o u r c e c o d e a n d a r t i c l e t e x t i s $ 6 4 p e r y e a r i n
t h e U S A , C a n a d a a n d M e x i c o , a n d $ 9 0 t o o t h e r c o u n t r i e s .

A l l m a t e r i a l h e r e i n i s c o p y r i g h t e d b y S - C S O F T WA R E C O R P O R AT I O N , a l l r i g h t s
r e s e r v e d . ( A p p l e i s a r e g i s t e r e d t r a d e m a r k o f A p p l e C o m p u t e r , I n c . )
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V o l u m e 8 ~ I s s u e 7 A p r i l , 1 9 8 8

P e e k i n g I n s i d e A p p l e W o r k s 1 . 3 , P a r t 5 :
M e n u D i s p l a y a n d S e l e c t i o n 2

P r o D O S F i l e T r a n s f o r m e r ( S - C i n t o T X T ) 1 8
M o d i f y C A T A L O G t o S h o w A l l A u x T y p e s 2 9
B L O A D i n g P r o D O S D i r e c t o r i e s 3 1
M o r e o n t r i p t o P h o e n i x 3 2

6 8 H C 1 1 C r o s s A s s e m b l e r N o w H e r e l

A t l o n g l a s t , I h a v e w r i t t e n a c r o s s a s s e m b l e r f o r t h e M o t o r o l a
6 8 H C 1 1 . A l o t o f y o u h a v e b e e n a s k i n g a b o u t i t , a n d t h a n k s t o
t h e p e r s i s t e n c e o f o n e c u s t o m e r i t i s n o w a v a i l a b l e . S e e o u r a d
o n p a g e 3 f o r p r i c i n g a n d a l i s t o f o t h e r c r o s s a s s e m b l e r s .

A V i s i t t o P h o e n i x

T h e w e e k e n d o f J u n e 1 0 - 1 2 I a t t e n d e d t h e A Z A p p l e F i e s t a i n
Phoen i x , A r i zona . (How can t h i s be repo r ted i n t he "Ap r i l "
i s s u e ? S o r r y, w e a r e s t i l l w o e f u l l y b e h i n d i n t h e p u b l i s h i n g
s c h e d u l e , i t i s n o w l a t e J u n e . ) T h e m a i n a t t r a c t i o n f o r m e w a s a
c h a n c e t o s p e n d a d a y a t W e s t e r n D e s i g n C e n t e r w i t h B i l l M e n s c h ,
t h e c h i e f d e s i g n e r o f t h e 6 5 8 1 6 a n d i t s p r e d e c e s s o r s .

S e c o n d l y , I w a n t e d t o a t t e n d R a n d y H y d e ' s m i n i - c o n f e r e n c e o n a
n e w s t a n d a r d f o r 6 5 0 2 f a m i l y a s s e m b l y l a n g u a g e . R a n d y w a s t h e r e ,
w i t h B r i a n F i t z g e r a l d w h o n o w s u p p o r t s a n d m a r k e t s t h e L i s a
a s s e m b l e r . R o g e r W a g n e r r e p r e s e n t e d t h e M e r l i n i n t e r e s t s , a n d
H i k e W e s t e r fi e l d t h e O R C A / M a n d A P W. P a u l S a n t a - M a r i a a n d C h u c k
K e l l y f r o m P r o D e v I n c . i n M i c h i g a n c a m e t o s e e a b o u t
s t a n d a r d i z i n g a s y m b o l t a b l e f o r m a t f o r u s e w i t h s y m b o l i c
d e b u g g e r s . I a l s o m e t P . j . C u r r a n f r o m P r o D a t a 2 1 i n F l o r i d a .
S ince one cannot fly the 1000 mi les to Phoenix d i rec t ly f rom
D a l l a s f o r l e s s t h a n $ 2 5 0 e a c h w a y , I d r o v e 2 0 0 m i l e s s o u t h t o
A u s t i n t o g e t a r o u n d t r i p t i c k e t f o r o n l y $ 1 3 8 . B i l l M o r g a n
l i v e s i n A u s t i n n o w , a n d h e d e c i d e d t o c o m e a l s o . J e f f C r e a m e r
a n d D o n L a n c a s t e r w e r e a l s o i n v o l v e d i n t h i s c o n f e r e n c e . A s f a r
as I could te l l , we did not make any real decis ions about any
c h a n g e s t o e x i s t i n g a s s e m b l e r s , o r e v e n f u t u r e o n e s . N e i t h e r d i d
we gain any hard data about the new opcodes and addressing modes
o f the 65832. Bu t i t was a very pos i t i ve meet ing .

( c o n t i n u e d o n p a g e 3 2 . )



Peeking Inside AppleWorks K3, Pa#t 5:M e n u D i s p l a y a n d S e l e c t i o n S u b r o u t i n e s . . . . B o b S a n d e r - C e d e r l o f

P a r t 5 a l r e a d y ? T h i s i s r a p i d l y t u r n i n g i n t o a m a j o r s e r i e s ,
and a popu la r one a t tha t . A lo t o f you have ca l led o r wr i t ten
tel l ing how much you l ike i t ( thank you 1), so I wi l l do my best
t o k e e p i t i n t e r e s t i n g a n d u s e f u l .

This month I am going to document some subroutines- which
const i tu te a major por t ion of the "AppleWorks Human In ter face" .
Namely, the menu display and select ion subrout ines.
We hear so much these days about the Macintosh human interface,
and indeed i t has become the s tandard fo r the l lgs , l i ke i t o r
n o t . P e r s o n a l l y , I c a n l i v e w i t h i t , b u t I p r e f e r p l a i n o l d
text menus. Why? They are fas ter, consume less o f the
computer 's resources ( leaving more of them for end users), and
a r e q u i c k e r ( f o r m e ) t o u s e . W e l l - d e s i g n e d t e x t m e n u s w i t h a
consistent screen layout and select ion method are easier for me
t h a n i c o n s a n d m i c e .

H o w c a n t h a t b e ? I t h o u g h t A p p l e h a d p r o v e n t h e i c o n m e n u t o
b e e a s i e r ? I s u p p o s e t h e y d e c i d e d t h a t a f t e r a s k i n g " t h e r e s t
o f us " , l eav ing ou t t he expe r i enced compu te r peop le . Bu t i sn ' t
t e x t w h a t w e a r e t r a i n e d f r o m c h i l d h o o d t o r e a d ? S o m e
languages are wr i t ten w i th i cons (Ch inese, fo r example) , bu t
M O S T l a n g u a g e s a r e w r i t t e n w i t h t e x t . A n d i s n ' t t h e t e x t - m e n u
d r i l l e d i n t o u s f r o m c h i l d h o o d a l s o ? E v e n t h e w o r d " m e n u "
r e m i n d s u s o f a l i s t o f t e x t u a l l i n e s f o r s e l e c t i n g t h e
c o m p o n e n t s o f a m e a l . A n d w h a t a b o u t m u l t i p l e - c h o i c e t e s t s ?

A n d e v e n s o m e o f t h e A p p l e f o l k b e l i e v e i n t e x t , a s i s
e v i d e n c e d b y t h e C o n t r o l P a n e l a n d o t h e r C l a s s i c D e s k
A c c e s s o r i e s o n t h e I l g s .

A l l t h e a b o v e t o j u s t i f y a d d i n g m y v o i c e t o t h a t o f To m
Weishaar. Tom is the author o f the Open-App le news le t te r,
w h i c h a l l A p p l e I I l o v e r s o u g h t t o r e a d . W e b o t h t h i n k t h e
A p p l e W o r k s h u m a n i n t e r f a c e i s a g r e a t s t a r t i n g p o i n t f o r t h e
A p p l e I I g e n e r a l o p e r a t i n g e n v i r o n m e n t . W i t h j u s t a l i t t l e
improvement, most ly in the area of pathname entry, and just a
l i t t l e g e n e r a l i z a t i o n , w e c o u l d u s e i t f o r r u n n i n g a l l s o r t s o f
app l i ca t i ons and comp i l e r s f o r a l l so r t s o f l anguages .

A p p l e W o r k s h a s a n a m a z i n g l y c o n s i s t e n t h u m a n i n t e r f a c e
t h r o u g h o u t . A t a l m o s t e v e r y l e v e l y o u w i l l s e e a s i m p l e l i s t
o f n u m b e r e d c h o i c e s , w i t h t h e s a m e c o n t r o l s c h e m e . O n e o f t h e
l i n e s w i l l b e d i s p l a y e d i n i n v e r s e m o d e , a n d y o u c a n e i t h e r
move the "bar" with the up- and down-arrow keys, or by typing
t h e i t e m n u m b e r . W h e n t h e b a r i s o n y o u r c h o i c e , t h e R E T U R N
k e y w i l l s e l e c t i t . E S C A P E w i l l p o p o u t o f t h e m e n u t o t h e
p r e v i o u s l e v e l . Y o u c a n u s u a l l y g e t a h e l p s c r e e n b y t y p i n g
A p p l e - ? . T h e d i r e c t i o n s f o r g e t t i n g h e l p a r e s h o w n a t t h e
r i g h t e n d o f t h e b o t t o m l i n e , a n d t h e a c t i o n E S C A P E w i l l c a u s e
a r e s h o w n a t t h e r i g h t e n d o f t h e t o p l i n e .

I f t h e r e h a p p e n t o b e m o r e t h a n n i n e n u m b e r e d o p t i o n s , s o t h a t
some of them have two-digit options, AppleWorks even al lows you

2 Apple Assembly Line April, 1988 Copyright (C) S-C SOFTWARE

S - C M a c r o A a a e m b l e r V e r s i o n 2 . 0 D O S $ 1 0 0 , P r o D O S $ 1 0 U , D o t n l o r $ i ^ u
^ V e r s i o n 2 . 0 D O S U p g r a d e K i t f o r 1 . 0 / 1 . • l / 1 , . 2 o w n e r ^ | 2 0

P r o D O S U p g r a d e K i t f o r V e r s i o n 2 . 0 D O S o w n e r s ^ 3 0
C r o s s A s s e m b l e r s f o r o w n e r s o f S - C M a c r o A s s e m b l e r $ 3 2 . 5 0 t o $ 5 0 e a c h

(Available: 6800/1/2, 6301, 6805, 6809, 68HC11, 68000, Z-80, Z-8, 8048, 8051, 8085,
RCA 1802/4/5, PDP-n, 011650/70, Mitsubishi 50740, others)

Source Code of any S-C Macro Assembler or Cross Assembler ..... each, additional $100
S - C D i s A s s e m b l e r ( P r o D O S o n l y ) w i t h o u t s o u r c e c o d e $ 3 0 , w i t h s o u r c e $ 5 0
R A K - W a r e D I S A S M ( D O S o n l y ) w i t h o u t s o u r c e c o d e $ 3 0 , w i t h s o u r c e $ 5 0
P r o V I E W ( P r o D O S - b a a e d d i s k u t i l i t y p r o g r a m ) ^ 2 0
F u l l S c r e e n E d i t o r f o r S - C M a c r o ( w i t h c o m p l e t e s o u r c e c o d e ) $ 4 9
S - C C r o s s R e f e r e n c e U t i l i t y w i t h o u t s o u r c e c o d e $ 2 0 , w i t h s o u r c e $ 5 0
S-C Word Processor, both DOS & ProDOS, both 40- & 80-coluinns, with complete source code $50
DP18 and DPFP, double precision math for Applesoft, including complete source code. . . $50
ES-CAPE (Extended S-C Applesoft Program Editor), including Version 2.0 With Source Code . $50
ES-CAPE Version 2.0 and Source Code Update ( for Registered Owners) $30
B a g o f T r i c k s 2 ( Q u a l i t y S o f t w a r e ) ( $ 4 9 . 9 5 ) $ 4 5 •
S-C Documentor (complete commented source code of Applesof t ROMs) $50
C o p y I I P l u s ( C e n t r a l P o i n t S o f t w a r e ) ( $ 3 9 . 9 5 ) $ 3 0 •
A A L Q u a r t e r l y D i s k s e a c h $ 1 5 , o r a n y f o u r f o r $ 4 5

( A l l s o u r c e c o d e i s f o r m a t t e d f o r S - C M a c r o A s s e m b l e r. O t h e r a s s e m b l e r s
require some effort to convert file type and edit directives.)

V i n y l d i s k p a g e s , b ^ x S . S " , h o l d t w o d i s k s e a c h
D i s k e t t e M a i l i n g P r o t e c t o r s ( h o l d 1 o r 2 d i s k s )

(Cardboard folders designed to fit 6''X9'' Envelopes.)
E n v e l o p e s f o r D i s k e t t e M a i l e r s

S i d e r 2 0 M e g H a r d D i s k , i n c l u d e s c o n t r o l l e r & s o f t w a r e . . . .
S i d e r 4 0 M e g H a r d D i s k , i n c l u d e s c o n t r o l l e r i s o f t w a r e . . . .

M inu teman 250 Un in te r rup t i b le Power Supp ly .
M inu teman 300 Un in te r rup t i b le Power Supp ly .

1 0 f o r $ 6 •
4 0 c e n t s e a c h

or $25 per 100 ®
6 c e n t s e a c h

. ( $ 6 9 5 ) $ 5 5 0 +

. ( $ 9 9 5 ) $ 8 6 0 +

($359) $320
($549) $490

65802 Microprocessor, 4 MHz (Western Design Center)
quikLoader EPROM System (SCRG)
PROmGRAMER (SCRG)

" E x p l o r i n g t h e A p p l e I l g s "
" A p p l e I l g s Te c h n i c a l R e f e r e n c e "
"65816/65802 Assembly Language Programming".
"Programming the 65816"
"Programming the Apple I lgs in C and Assembly Langu
"App le / /e Re fe rence Manua l "
"App le / / c Re fe rence Manua l "
" P r o D O S - 8 T e c h n i c a l R e f e r e n c e M a n u a l "
" P r o D O S - 1 6 T e c h n i c a l R e f e r e n c e M a n u a l " . . . .

" A p p l e I l g s F i r m w a r e R e f e r e n c e "
"App le I l gs Ha rdware Re fe rence "
" A p p l e I l g s To o l b o x R e f e r e n c e , Vo l u m e 1 " .
"App le I l g s Too lbox Re fe rence , Vo lume 2 " .
" A p p l e I l g s P r o g r a m m e r ' s I n t r o d u c t i o n " . . . .
" P r o D O S I n s i d e a n d O u t "
"Beneath Apple ProDOS"
" B e n e a t h A p p l e D O S "
" I n s i d e t h e A p p l e / / c "
" I n s i d e t h e A p p l e / / e "
" U n d e r s t a n d i n g t h e A p p l e / / e "
" U n d e r s t a n d i n g t h e A p p l e I I "
" A p p l e I I + / I I e Tr o u b l e s h o o t i n g & R e p s i i r G u i d e " .
"Assembly Language for App lesof t Programmers" .
"Now That You Know Apple Assembly Language". .
" E n h a n c i n g Yo u r A p p l e I I , v o l . 1 "
" E n h a n c i n g Yo u r A p p l e I I , v o l . 2 "
" A s s e m b l y C o o k b o o k f o r t h e A p p l e I l / I I e " .
" M i c r o c o m p u t e r G r a p h i c s "

. . . . G a r y B . L i t t l e
. . . M i c h a e l F i s c h e r

. M i c h a e l F i s c h e r

. D a v i d E y e s i R o n L i c h t y

a g e " . . . . M a r k A n d r e w s
. A p p l e C o m p u t e r
. A p p l e C o m p u t e r
. A p p l e C o m p u t e r
. A p p l e C o m p u t e r
. A p p l e C o m p u t e r
. A p p l e C o m p u t e r
. A p p l e C o m p u t e r
. A p p l e C o m p u t e r
. A p p l e C o m p u t e r

D e n n i s D o m s & T o m W e i s h a a r

D o n W o r t h & P i e t e r L e c h n e r

D o n W o r t h & P i e t e r L e c h n e r
. G a r y B . L i t t l e

. . . . G a r y B . L i t t l e
J i m S a t h e r
J i m S a t h e r

B r e n n e r

. F i n l e y & M y e r s
J u l e s G i l d e r

. D o n L a n c a s t e r

. D o n L a n c a s t e r

. D o n L a n c a s t e r

R o y E . M y e r s

, ( $ 1 7 9 ) $ 1 7 0 •
($149 .50 ) $140 •

( $ 2 2 . 9 5 ) $ 2 1 •
( $ 1 9 . 9 5 ) $ 1 9 •
( $ 2 1 . 9 5 ) $ 2 0 »
( $ 2 2 . 9 5 ) $ 2 1 *
( $ 1 8 . 9 5 ) $ 1 8 •
( $ 2 4 . 9 5 ) $ 2 3 •
( $ 2 4 . 9 5 ) $ 2 3 •
( $ 2 9 . 9 5 ) $ 2 7 *
( $ 2 9 . 9 5 ) $ 2 7 •
( $ 2 4 . 9 5 ) $ 2 3 «
( $ 2 4 . 9 5 ) $ 2 3 *
( $ 2 6 , 9 5 ) $ 2 4 »
( $ 2 6 . 9 5 ) $ 2 4 »
( $ 3 2 . 9 5 ) $ 3 0 «
( $ 1 6 . 9 5 ) $ 1 6 •
( $ 1 9 . 9 5 ) $ 1 8 " •
( $ 1 9 . 9 5 ) $ 1 8 •
( $ 1 9 . 9 5 ) $ 1 8 *
( $ 1 9 . 9 5 ) $ 1 8 •
( $ 2 4 . 9 5 ) $ 2 3 •
( $ 2 2 . 9 5 ) $ 2 1 »
( $ 1 9 . 9 5 ) $ 1 8 •
( $ 1 8 . 9 5 ) $ 1 8 *
( $ 1 9 . 9 5 ) $ 1 8 •
( $ 1 5 . 9 5 ) $ 1 5 •
( $ 1 7 . 9 5 ) $ 1 7 •
( $ 2 1 . 9 5 ) $ 2 0 •
( $ 1 4 . 9 5 ) $ 1 4 •

• T h e s e i t e m s a d d $ 2 f o r f i r s t i t e m , $ . 7 5 f o r e a c h a d '
I n q u i r e f o r s h i p p i n g c o s t .

Cus tomers ou ts ide USA inqu i re fo r pos tage needed .
Te x a s r e s i d e n t s p l e a s e a d d 8 $ s a l e s t a x t o a l l o r d e r s .
« M a s t e r C a r d , V I S A , D i s c o v e r a n d A m e r i c a n E x p r e s s »

f o r e a c h a d d i t i o n a l i t e m f o r U S s h i p p i n g .

S - C S o f t w a r e C o r p o r a t i o n
2 3 3 1 G u s T h o m a s s o n > > 1 2 5

D A L L A S . T X 7 5 2 2 8
P h o n e 2 1 4 - 3 2 4 - 2 0 5 0

A p p l e A s s e m b l y L i n e A p r i l , 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E P a g ?



to move the bar to the two-d ig i t l i nes by typ ing the i r numbers .
W h e n y o u t y p e a d i g i t , t h e b a V m o v e * t o o n e o f t h e fi r s t n i n e
l i n e s . T h e n i f y o u t y p e a s e c o n d d i g i t , A p p l e W o r k s t r i e s t o
m o v e t o t h e l i n e w i t h t h a t t w o - d i g i t n u m b e r . I f t h e r e i s n o t
o n e , y o u w i l l h e a r a b e e p . I f t h e r e i s , t h e b a r w i l l m o v e t o
t h a t l i n e . Y o u c a n o b s e r v e t h i s a c t i o n e v e n o n a m e n u w i t h
fev;er than ten l ines. When you se lect a l ine by typ ing a
d i g i t , y o u w i l l n o t o n l y s e e t h e b a r m o v e , b u t a l s o t h e h e l p
and escape messages wi l l change. On the top l ine you wi l l see
" E s c a p e ; E r a s e e n t r y " , a n d o n t h e b o t t o m l i n e i n s t e a d o f a n
o f f e r o f h e l p y o u w i l l s e e " x x x K A v a i l . " ( t h e n u m b e r o f
a v a i l a b l e m e m o r y b y t e s ) . W h e n y o u t y p e a s e c o n d d i g i t , y o u
h e a r t h e b e e p a n d t h e h e l p a n d e s c a p e i n f o c h a n g e s b a c k t o w h a t
i t w a s b e f o r e y o u t y p e d t h e fi r s t d i g i t .

P r e t t y s l i c k . U n t i l n o w I a l w a y s a s s u m e d t h a t n u m e r i c
s e l e c t i o n w o u l d e i t h e r b e l i m i t e d t o s i n g l e - d i g i t i t e m s , o r
t h a t I w o u l d h a v e t o r e q u i r e a t e r m i n a t i n g c h a r a c t e r f r o m t h e
u s e r s o I w o u l d k n o w w h e n h e h a d t y p e d a l l t h e d i g i t s . R o b e r t
Lissner wins again 1 (Some of you have pointed out his name
u s e d t o b e " R u p e r t " , b u t I r e a d s o m e w h e r e t h a t h e n o w p r e f e r s
" R o b e r t " , o r B o b . )

A p p l e W o r k s a l s o a l l o w s t h e m e n u i t e m s t o b e a n y w h e r e o n t h e
s c r e e n . T h e y d o n o t e v e n a l l h a v e t o b e i n o n e c o l u m n , o r
v e r t i c a l l y a l i g n e d . Y o u c a n u s e s i n g l e , d o u b l e , o r e v e n
v a r i a b l e v e r t i c a l s p a c i n g .

L o o k a h e a d t o t h e D I S P L A Y . M E N U . L I N E s u b r o u t i n e , l i n e s
4 5 8 0 - 5 1 9 0 . W h e n y o u w a n t t o p u t a m e n u o n t h e s c r e e n , y o u c a l l
t h i s s u b r o u t i n e . T h e v a r i a b l e L A S T . L I N E . N U M B E R . O F . M E N U m u s t b e
i n i t i a l l y z e r o e d , a n d t h i s s u b r o u t i n e w i l l i n c r e m e n t i t e a c h
t i m e y o u c a l l . Y o u c a l l t h i s s u b r o u t i n e o n c e f o r e a c h n u m b e r e d
l i n e o f y o u r m e n u . C a l l i t l i k e t h i s :

J S R D I S P L A Y . M E N U . L I N E
. D A # c o l u m n , # l i n e
. D A s t r i n g

T h e s t r i n g p a r a m e t e r i s t h e a d d r e s s o f a s t r i n g w h i c h b e g i n s
w i t h a l e n g t h b y t e . C o l u m n a n d l i n e n u m b e r s a r e e i t h e r
a b s o l u t e o r r e l a t i v e . I f y o u g i v e v a l u e s l i k e 0 - 2 3 f o r l i n e
a n d 0 - 7 9 f o r c o l u m n , t h e y a r e a b s o l u t e . I f y o u a d d $ 8 0 t o l i n e
a n d / o r c o l u m n , i t / t h e y b e c o m e r e l a t i v e t o t h e c o o r d i n a t e s
s t o r e d i n M E N U . C O R N E R . L E F T a n d M E N U . C O R N E R . T O P. L i n e s
4 8 5 0 - 5 0 0 0 c o m p u t e t h e a c t u a l c o o r d i n a t e s o f t h e b e g i n n i n g o f
y o u r m e n u l i n e .

A block of 93 bytes called MENU.TABLE allows for keeping track
o f 30 menu l i nes . Each en t r y i n t h i s t ab le i s t h ree by tes , and
t h e z e r o ' t h e n t r y i s n o t u s e d . E a c h t i m e y o u c a l l
D I S P L A Y . M E N U . L I N E o n e e n t r y i s a d d e d t o t h i s t a b l e . E a c h
t h ree -by te en t r y cons i s t s o f t he co lumn , l i ne , and l eng th o f
t h e m e n u i t e m .

D I S P L AY. M E N U . L I N E a l s o t a k e s c a r e o f p r e fi x i n g t h e m e n u l i n e
n u m b e r . Y o u d o n o t i n c l u d e i t i n y o u r s t r i n g . ( T h i s a l l o w s
y o u t o u s e t h e s a m e s t r i n g s i n d i f f e r e n t m e n u s . ) L i n e s

ml m

The new DataL ink '2400 modem
from Applied Engineermg, if s a lot more

than just twice as fast

Ajiplied Engineering's new DataLink" 2400. Simply pui,
ihe finest modem on the market for your .Apple 1U»,
H e o r 11 + .

Bring home a world of information . . . from up to the
minute flight information to whole libraries of resource
materials. Even download free software and game.s.
Twice the speed

At transmission speeds up
to 2400 bps (biis-i^er-second),
iApplied Engineering's new
DataLink 2400 is capable of
putting text on the screen faster
than the human eye can follow.
That means you can capture a

great deal more material in less
time than with 1200 bps modems. And unlike other
modenui. the DataLink 2400 comes complete ^ith
powerful ea.s\' io use communications sofbvare.
Complete commuxucations software included

Both our new DataLink 2400 and our DataLink 1200
modems feature AE's exclusive communications sofnvare
—on disk and in ROM—everxihing needed to get you
immediately up and running. Our |X)werful DataTerm
software for the lias and lie supports \T-52 screen
emulation, macros, file transfers, on-line time display,
recording buffer and more, it even .stores hundreds of
phone numbers for auto-dialing and log on. And for 11+
and 64K He owners, our OnLine 64 software has many of
tlie same powerful features.
Wor ldw ide compat ib i l i t y.

Ibe DataLink 2400 is fully compatible with Bell 103 and
212 proKX-ols, as well as European protocol CCITT V.22
BIS. V.22 and V.21. it operates at rarsing transmi.ssion
speeds from 0-300, 1200 and 2400 bps.

Ihe new 2400, like our best-selling DataLink" 1200,
carries a full five year warrant)' and comes ct)mpleie with
two modular phone jaclcs for data and voice calls, a
thoughtful feature that means fewer wires to connect We
also include an extra long telephone -. able, in ca.se your
computer is acro.s.s the rtxjm from your telephone jack.
You can track the progress of calls either electronically or
via on-b(3ard speaker. .And built-in diagnostics reliably
check uansmission accuracy.

/Vii-w iuhnK! u> Ctxin^e uMbdUl miiK-e Hrtuuls ,iiuJ[tntJiici tirv r»yL\u-ni/
inuJcmrirki dj i lxir rv^nxii ix' bMifi

Packed with important features:
• Non-volatile memorx' for mcxlem configuration
• Full Hayes AT compatibilit)'
• Point-toPoint, ASCII Express, Access II compatibilit\-, in

addition to AE's included DataTerm and OnLine 64
s o f t w a r e .

• Super Serial Card "Front End" for highest software
compatibilitv' (unlike others)

• Adaptive equalization and descrambling
• Hardware configuration for DSR and DCD
• PC Transponer (.MS-DOS) compatibilit)-
• FCC cenified design

$204.90 in freebies.
We also throw in a nice collection of

goodies—a free subscription to the
GEnie network wtinh S29.95, S60 of

- free on-line time from NewsNet, a free

^ - $30 subscription to the Official .Airline
J-rx . . ^ O"; Guide and a fee-waived membershipf."/- -: -■ Source worth 549.95 plus

$13 of free on-line time.

J . , That's $204.90 worth free^ m e m b e r s h i p s , d i s c o u n t s a n d
on-line time when you purchase the powerful DataLink
2400 at $239-

D a t a L i n k 1 2 0 0 r e d u c e d -
Loaded with all the features of the new 2400, (except

CCITT, DSR/DCD and non-volatile ROM configurations)
our 1200 bps DataLink modem, com
plete with .software and freebie.s, is an
affordable alternative at onl\' $179.

D a t a L i n k 1 2 0 0 $ 1 7 9
D a t a L i n k 2 4 0 0 $ 2 3 9

Order lodayl
To order or for more information, see your .lealer or call

(214) 241 6060 uxlay, 9 am to 11 pm, 7 das-s. Or send
check or money order to Applied Engineering. Ma.srefCard,
\1SA and CO.D. welcome. Texas residencs add 7% .lales
txx. Add $10 outside U.S.A

4PPLi€D enGiri€€RiriG"
Tlx' Apple enhanceineiil axperLs.

(214) 241-6060
P.O. liox 5100, Carrollion, TX 75011
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4690-4800 start building a iSispl^^ string in what I call the
S T R . A O O b u f f e r . I t b e g i n s w i t h t o k e n $ 0 5 , w h i c h m e a n s
" p o s i t i o n c u r s o r " . T h e n i t i n s e r t s t h e l i n e n u m b e r i n t h e
f o r m a t " d , " o r " d d . L i n e s 4 8 5 0 - 5 0 0 0 i n s e r t t h e c h o s e n
c u r s o r p o s i t i o n a f t e r t h e $ 0 5 t o k e n . L i n e s 5 0 1 0 - 5 1 4 0 a p p e n d
y o u r s t r i n g t o t h i s p o s i t i o n a n d l i n e n u m b e r s t r i n g . F i n a l l y ,
l i nes 5150-5190 d i sp lay the resu l t .

S o y o u c a n s e e t h a t t o p u t a c o m p l e t e m e n u o n t h e s c r e e n w e
w o u l d fi r s t z e r o L A S T . L I N E . N U M B E R . O F . M E N U ; t h e n c l e a r t h e
w i n d o w w e a r e u s i n g ; t h e n c a l l D I S P L AY. M E N U . L I N E o n c e f o r e a c h
m e n u i t e m ; a n d fi n a l l y , a d d a n y t i t l e s a n d e x p l a n a t i o n s .

O n c e a m e n u i s o n t h e s c r e e n , t h e n e x t l o g i c a l s t e p i s t o c a l l
S E L E C T . M E N U . L I N E s o t h e u s e r c a n t e l l y o u h i s c h o i c e . T h i s
s u b r o u t i n e i s s h o w n b e g i n n i n g a t l i n e 2 0 0 0 . Y o u c a l l i t w i t h a
l i n e n u m b e r i n t h e A - r e g i s t e r . T h e s u b r o u t i n e e v e n e x p e c t s
t h a t y o u h a v e j u s t l o a d e d t h a t n u m b e r i n t o t h e A - r e g i s t e r ,
b e c a u s e i t s t a r t s w i t h a B E Q i n s t r u c t i o n . I f t h e E Q s t a t u s i s
s e t , p r o b a b l y m e a n i n g y o u j u s t d i d a L D A # 0 , t h e m e n u w i l l
b e g i n w i t h t h e b a r o n t h e fi r s t m e n u l i n e . Y o u w i l l a l s o g e t
t h e fi r s t i t e m i f t h e v a l u e i n A i s l a r g e r t h a n t h e l a s t m e n u
i t e m n u m b e r , o r i f A = l . Yo u c a n b e g i n w i t h a n y o t h e r l i n e b y
p u t t i n g t h a t l i n e n u m b e r i n A . Y o u c o u l d k e e p t r a c k o f t h e
i t e m s e l e c t e d t h a t l a s t t i m e t h i s m e n u w a s u s e d , l i k e C o p y I I
P l u s d o e s .

T h e s u b r o u t i n e fi n a l l y r e t u r n s w h e n y o u t y p e e i t h e r E S C A P E ,
A p p l e - ? , o r R E T U R N . I n t h e fi r s t t w o c a s e s M E N U . L I N E . S E L E C T E D
a n d t h e A - r e g i s t e r w i l l b e z e r o ; i n t h e t h i r d c a s e t h e y w i l l
b e , y o u g u e s s e d i t , t h e n u m b e r o f t h e m e n u l i n e s e l e c t e d .

L i n e s 2 0 0 0 - 2 1 1 0 fi g u r e o u t w h i c h l i n e y o u w a n t t o b e g i n w i t h ,
a n d i n v e r s e i t . U n l e s s , t h a t i s , t h e v a l u e i n Z . A 4 i s
n o n - z e r o . I t h i n k t h a t v a r i a b l e m u s t b e a n " e s c a p e fl a g " o f
s o m e s o r t . I f i t i s n o n - z e r o , S E L E C T . M E N U . L I N E e x i t s t h e s a m e
w a y i t w o u l d i f y o u t y p e d t h e E S C A P E k e y.

L i n e s 2 1 2 0 - 2 1 3 0 d i s p l a y t h e g e n e r i c i n s t r u c t i o n s f o r m a k i n g a
m e n u s e l e c t i o n o n t h e s c r e e n . T h e t e x t o f t h i s m e s s a g e i s
s h o w n i n l i n e s 5 2 0 0 - 5 2 3 0 .

T h e r e s t o f S E L E C T. M E N U . L I N E d i v i d e s n i c e l y i n t o t w o m a i n
s e c t i o n s . L i n e s 2 1 5 0 - 2 7 7 0 h a n d l e t h e s e l e c t i o n u n t i l y o u t y p e
a d i g i t ; l i n e s 2 7 8 0 - 3 4 3 0 t a k e o v e r w h e n y o u t y p e a d i g i t , a n d
d o n ' t l e t g o u n t i l y o u e i t h e r t y p e a n a r r o w ( u p - , d o w n , o r
l e f t — ) , D E L E T E , R E T U R N , o r E S C A P E . I n o t i c e d a s i g n i f i c a n t
c h u n k o f d u p l i c a t e c o d e i n t h e t w o s e c t i o n s : s e e l i n e s
2 4 2 0 - 2 4 7 0 a n d l i n e s 3 3 3 0 - 3 3 8 0 . I f e e l c e r t a i n t h a t t h e c o d e
c o u l d b e r e - a r r a n g e d a l i t t l e a n d s a v e s p a c e . W e d o n ' t r e a l l y
n e e d i t , b u t a l i t t l e h e r e a n d a l i t t l e t h e r e c o u l d m a k e r o o m
f o r m a n y n e w f e a t u r e s .

L i n e s 2 1 5 0 - 2 1 9 0 i n v e r t t h e c u r r e n t l i n e , m o v e t h e c u r s o r d o w n
t o t h e b o t t o m l i n e a t t h e e n d o f t h e " T y p e . . . " m e s s a g e , a n d
wait for you to ty^ something. If you remember AW.KEYIN from
t h e F e b 8 8 i s s u e , i t w i l l a l s o t a k e i t s o w n a c t i o n i f y o u t y p e
cer ta in keys . For example , App le - / ge ts changed in to App le -? ;

Apple-Q and Apple-S store a^non-zero value in Z.A4 and change
* ' the character to ESCAPE; and several other in terest ing th ings.
Look at page 13 in that issue, lines 2580-2790, for a summary.

Look ahead to l ines 2900-3000 for an interest ing use of the
Z.A4 flag. If you typed Apple-Q or Apple-S, it will be
changed into ESCAPE by AW.KEYIN and Z.A4 will be set non-zero.
T h e n t h e t e s t a t 2 9 7 0 - 2 9 8 0 w i l l m a k e t h e j u m p a l l t h e w a y t o
SML.ESCAPED. If you typed ESCAPE, that test wil l merely send
you back to SML.WAITING. Interesting.... So if you are at
th is leve l , where the escape in fo l ine says "Escape: Erase
entry"; typing one ESCAPE takes you back to SML.WAITING;
typing two ESCAPES would get you to SML.ESCAPED, or typing one
Apple-Q would do the same thing. Whoever called
SELECT.MENU.LINE can tel l the difference, though, because Z.A4
wi l l s t i l l be non-zero for Apple-Q or zero for two ESCAPES.
(For some reason I never can remember what Apple-Q and -S are
r e a l l y u s e d f o r . )

L ines 2240-2310 branch appropr iate ly for up- or down-arrow or
R E T U R N . L i n e s 2 5 9 0 - 2 7 7 0 h a n d l e t h e u p - a n d d o w n - a r r o w s ;
simply a matter of changing the display of the current line
back to normal mode, and ra is ing or lower ing the se lected l ine
n u m b e r . T h e l i n e n u m b e r c h a n g e s c i r c u l a r l y , s o t h a t u p - a r r o w
off the top wraps around to the bottom, and down-arrow at the
b o t t o m g o e s t o t h e t o p .

L ines 2340-2500 check fo r a d ig i t and opera te on i t . No t i ce
tha t on l y d ig i t s 1 -9 a re accep ted he re , wh i l e d ig i t s 0 -9 a re
accepted at lines 3170-3200. This will be the first digit of a
menu l ine number, so i t cannot be zero . The o ther p lace i t
w i l l b e t h e s e c o n d d i g i t , s o i t c o u l d b e z e r o . I f t h i s fi r s t
digit is acceptable (between 1 and the last menu line number),
l ines 2420-2470 wi l l echo the charac ter a t the cursor on l ine
23, restore the current l ine to normal mode, and store the new
m e n u l i n e n u m b e r .

L i n e s 2 4 8 0 - 2 4 9 0 c a l l a s u b r o u t i n e i n t h e $ D 0 0 0 a r e a t o c h a n g e
the escape and help info. This subroutine decides which pair
o f messages t o d i sp lay by t he l e t t e r i n t he ca l l e r ' s
A- reg is te r. Le t te r "E" makes escape say "Escape: Erase en t ry "
and help say how much memory is left. Letter "S", used in
l ines 1910-1920, makes help say "Apple-? for help" and escape
say whatever string was saved in a buffer at $0CFD. The
s u b r o u t i n e h a s s e v e r a l o t h e r o p t i o n s .

There appears to be e i ther a bug or a le f tover a t l ines
2 5 2 0 - 2 5 3 0 . I f y o u t y p e A p p l e - ? y o u g e t t o t h i s l i n e . I t l o a d s
up Z.89, and then acts l ike you typed ESCAPE, However, the
c o n t e n t s o f Z . 8 9 a r e n o t n e e d e d h e r e , b e c a u s e t h e fi r s t
i n s t r u c t i o n a f t e r t h e J M P i s a n o t h e r L D A l

I have probably already said enough about l ines 2800-3430,
e s p e c i a l l y s i n c e i t i s s o s i m i l a r t o t h e s e c t i o n a b o v e . I
wou ld , howeve r, l i ke t o l ook a t a f ew l i nes . The code i n l i nes
3210-3280 mult ipl ies the previous menu l ine number by ten and
a d d s i n t h e n e x t d i g i t . A t fi r s t g l a n c e i t l o o k s r e a s o n a b l y
e f fi c i e n t f o r s p a c e , s i n c e i t c a l l s o n a m u l t p l i c a t i o n
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subrou t ine . Never the less , I can recede i t i n one less by te and
many fewer cyc les wi thout c« l l ing«»the subrout ine. Change l ines
3 2 1 0 - 3 2 8 0 t o t h e f o l l o w i n g :

3 2 1 0 A N D # $ 0 F i s o l a t e n e w d i g i t
3 2 2 0 S T A Z . 9 1 s a v e f o r l a t e r
3 2 3 0 L D A M E N U . L I N E . S E L E C T E D
3 2 4 0 A S L o l d * 2
3 2 5 0 A S L o l d * 4
3 2 6 0 A D C M E N U . L I N E . S E L E C T E D o l d * 5
3 2 7 0 A S L o l d * 1 0
3 2 8 0 A D C Z . 9 1 p l u s n e w d i g i t

Let's move ahead. When you type RETURN, lines 3600-3720 will
c lear l ine 23, res tore the se lected l ine to normal mode, and
d r a w a n a r r o w o v e r t h e l i n e n u m b e r { ' * — > " ) . E i t h e r E S C A P E o r
RETURN brings you to lines 3740-3810, which erase the
M E N U . TA B L E a n d r e t u r n w i t h t h e s e l e c t e d l i n e n u m b e r i n t h e
A-register. It makes no sense to me to erase MENU.TABLE, since
i t w i l l no t be used aga in un t i l i t i s r e - l oaded anyway, bu t
m a y b e t h e r e i s s o m e r e a s o n i t i s n e e d e d .

L ines 3860-4540 w i l l copy the se lec ted l i ne o f f the sc reen in to
a b u f f e r a t $ 0 9 0 0 , a n d t h e n r e - d i s p l a y i t i n o n e o f t h r e e w a y s :
the ent i re l ine NORMAL, the ent i re l ine INVERSE, or just the
por t ion (A) characters long s tar t ing in co lumn (X) in INVERSE.
Now if only AppleWorks could handle pathname entry as easily 1
The human interface presented by such Quit Code replacements as
Prosel, Squirt , or the S-C Program Selector would be an
i m p r o v e m e n t .

P S T R . E Q $ 8 0 , 8 1
C H A R . F R O M . K E Y I N . E Q $ 8 4
MENU.LINE.SELECTED .EQ $8C
Z . 8 9 . E Q $ 8 9
Z . 9 1 . E Q u 9 1 r e s u l t o f
P O . E Q : ; 9 A p a r a m e t e r s
P I . E Q : i 9 B "
P 2 . E Q : l 9 C
Z . A t . E Q $ A ' t e s c a p e fl <

S T R . A O O . E Q $ A 0 0
MENU.CORNER.LEFT .EQ $OFBE
M E N U . C O R N E R . T O P . E Q $ O F B F

.EQ $84

.EQ J8C
r e s u l t o f
p a r a m e t e r ;

e s c a p e fl a f

. D U M M Y

.OR $0EB6
M E N U . T A B L E . B S R o o
L A S T. L I N E . N U M B E R . O F. M E N U . B S

. E D
• C o v e r e d i n

D I S P L A Y . S T R I N G . E Q
C O N V E R T. A . T O . R J B F. S T R I N G . E Q
B E E P. A N D . C L E A R . K E Y B U F . E Q
M O V E . C U R S O R . T O . X Y . E Q
M U L T I P L Y . X . B Y . Y . E Q
C O P Y. S C R N . L I N E . T O . 0 9 0 0 . E Q
G E T . 4 . P A R M S . E C

I A W . K E Y I N . E C
I MOVE.CURSOR.TO.TCOL.TROW .EC
I POINT.PSTR.AT.STR.AOO .EC
I M O V E . S T R I N G . E C
I D I S P L A Y . A T . E C
I C L E A R . K E Y B U F ^ . E C
I D I S P L A Y . S T R I N G . P O . E C
I D I S P L A Y . T O K E N . X . E C
) D I S P L AY. O N . L I N E . 2 3 . E C

) siiow'isCAPE.AND.HELP.MSGS .

m u l t i p l y h e r e
f r o m G E T. 4 . PA R M S

f o r 3 0 3 - b y t e e n t r i e s

EQ $14D1 J a n 88, p a g e 1 0
E Q ;i1 '79D
EQ ; ; 1 8 1 8
E Q G1823 F e b COCO p a g e 17
E Q h1B3A
E Q J i lBTA F e b 88, p a g e 18
E Q : ; 1 8 A E D e c ^1' p a g e 7
EQ M D 3 5 F e b 88, p a g e 1 2
EQ ; ' 1 E 8 a

18EQ M E A 9 F e b 8 8 , p a g e
EQ h1EF8 D e c 8 7 , p a g e 8
EQ 4 F 3 E

h l F E OEQ F e b 88, p a g e 17
EQ : ; 2 0 9 3
E Q :.1FE9
EQ : i1FF5

. E Q $ D 0 2 3

SPECIAL I ! ! EXPANDED RAM/ROM BOARD: $39.00
Similar lo our $30 RAM/ROM dev board described below. Except this board has two sockets to hold your choice
of 2-2K RAM. 2-2K ROM or even 2-4K ROM for a total of 8K. Mix RAM and ROM too. Although Apple limits
access to only 2K at a time, soft switches provide convenient socket selection. Hard switches control delaults.

IMPROVED III ]( IN A MAC (ver 2.0): $75.00
Now includes faster graphics. UniOisk support and more! Bi-directional data transfers are a snap! This Apple II
emulator runs DOS 3.3/PROOOS (including 6502 machine language routines) on a 512K MAC or MACPLUS All
Apple 11 features are supported such as HI/LO-ftES graphics. 40/80 column text, language card and joystick.
Also included: clock. RAM disk, keyboard buffer, on-screen HELP, access to the desk accessories and support
for 4 logical disk drives. Includes 2 MAC diskettes (with emulation, communications and utility software, plus
DOS 3.3 and PRODOS system masters, including Applesoft and Integer BASIC) and 1 Apple II diskette.

SCREEN.GEN: $35.00
Develop HI-RES screens for the Apple 11 on a Macintosh. Use MACPAINT (or any other application) on the MAC lo
create your Apple II screen. Then use SCREEN.GEN to transfer directly from the MAC to an Apple II (with
SuperSerial card ) or lie. Includes Apple II diskette with transfer software plus fully commented SOJRCE code.

MIDI-MAGIC for Apple //c: $49.00
Compatible with any MIDI equipped music keyboard, synthesizer, organ or piano. Package includes a MlDl-out
cable (plugs directly into modem port - no modifications required!) and 6-song demo diskette. Large selection of
digitized (]IRS player-piano music available for 19.00 per diskette (write for catalog). MIDI-MAGIC compatible
with Apple II family using Passport MIDI card (or our own input/output card w/drum sync for only $99.00).

FONT DOWNLOADER & EDITOR: $39.00
Turn your printer into a custom typesetter. Downloaded characters remain active while printer is powered.
Use with any Word Processor program capable of sending ESC and control codes to printer. Switch back and
forth easily between standard and custom fonts. Special functions (like expanded, compressed etc.) supported.
Includes HIRES screen editor to create custom fonts and special graphics symbols. For Apple II. II+. //e. Specify
printer: Apple Imagewriter.Apple Dot Matrix, C.ltoh 8510A (Prowriter). Epson FX 80/65. or Okidata 92/192.
* FONT LIBRARY DISKETTE *1: $19.00 contains lots of user-contributed fonts for all printers

supported by the Font Downloader Editor. Specify printer with order.
DI5ASM 2.2e : $30.00 ($50.00 with SOURCE Code)

Use this intelligent disassembler to investigate the inner workings of Apple II machine language programs.
DiSASM converts machine code into meaningful, symbolic source compatible with S-C, LISA, ToolK.it and other
assemblers. Handles data tables, displaced object code & even provides label substitution. Address-based triple
cross reference generator included. DISASM is an invaluable machine language learning aid to both novice 2k
expert alike. Don Lancaster says DISASM is "absolutely essential" in his ASSEMBLY CCXX.BOOK.

The -PERFORMER- CARD; $39.00 ($59.00 with SOURCE Code)
Converts a 'dumb' parallel printer l/F card into a 'smart' one. Simple command menu. Features include
perforation skip, auto page numbering with date 2k title, large HIRES graphics & text screen dumps. Specify
printer: MX-60 with Graflrax-80. MX-IOO, nX-80/100 with Graftraxplus. NEC 8092A. C.ltoh 8510
(Prowriter). DkiData 82A/83A with Ok.igraph OkiData 92/93.

MIRROR' ROM: $25.00 ($45.00 With SOURCE Code)
Communications ROM plugs directly into Novation's Apple-Cat Modem card. Basic modes: Dumb Terminal.
Remote Console Programmable Modem. Features include: selectable pulse or tone dialing, tru - diaitone
detection, audible ring detect, ring-back, printer buffer. 80 col card 2k shift key mod support.

RAM/ROM DEVELOPMENT BOARD: $30.00
Plugs into any Apple slot. Holds one user-supplied 2Kx8 memory chip (6116 type RAM for program development
or 2716 EPROM to keep your favorite routines on-line). Maps into $CnOO-CnFF and $C800-CFFF.

C-PRiNT For The APPLE / /c : $69 .00
Connect standard parallel printers to an Apple //c serial port. Separate P/S included. Just plug in and print!

Unless otherwise specified, all Apple II diskettes are standard (not copy protected!) 3.3 D(^.
Avoid a $3.00 handling charge by enclosing full payment with order. VISA/MC and COO phone orders Ot:..
RAK-WARE 41 Ralph Road W, Orange NJ 07052 (201) 325-1885
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: 1

. M A M S G M a c r o t o m a k e a s t r i n g w i t h

. D A fi r s t b y t e i s t h e l e n g t h ,

. A S " J l " t h e r e s t i s A S C I I .
i . . .

18DD-
18DF-
1 8 E 0 -
1 8 E 2 -
i e S 3 -

1 8 E H -
1 8 E 7 -
1 SEA-
IS E3-
1 8 E D -
1 8 E E -
1 8 F 1 -

1 8 F 2 -
1 8 F 5 -
1 8 F 8 -
1 8 F 9 -
l o F C -

1 8 F D -
1 9 0 0 -
1 9 0 1 -

]h.
1 9 0 5 -
1 9 0 6 -
1 9 0 8 -
1 9 0 B -

1 9 0 C -
1 9 0 E -
1 9 11 -
1 9 11 -
1 9 1 7 -
1 9 1 9 -

A5 8C
O A
6 5 8 C
A A
6 0

2 0 D D 1 8
BD B7 OE
A8
A 9 0 0

2 0 7 7 l A
6 0

2 0 D D 1 8
BD B8 OE
1 8
BD B7 OE
A8
BD B6 OE
18
6 9 0 1

i
«

«
• ( 1
G E T .

. E H

.PH $18DD

»
f

• ( 1
M A K E

Load X- reg w i th po in te r in to MENU.TABLE
„ w h i c h I s m e n u l i n e n u m b e r t i m e s 3 .
8 D D ) 1 8 E 1 1 8 F 2 1 A 1 D
MENU.TABLE. INDEX

LDA MENU.L INE .SELECTED
A S L
A D C M E N U . L I N E . S E L E C T E D
T A X
R T S

Re-d isp lay en t i re l i ne in NORMAL mode.
8E1) 1973 198B 199A 1A21 1A39 lAlA
. M E N U . L I N E . N O R M A L

J S R G E T . M E N U . T A B L E . I N D E X
L D A M E N U . T A B L E + 1 , X G e t s c r e e n l i n e #
T A Y
L D A # $ 0 0 D i s p l a y e n t i r e l i n e N O R M A L
T A X
J S R R E V E R S E . A . S C R E E N . L I N E
R T S

% 'W

t h e m e n u l i n e i n I N V E R S E m o d e .

6 9 0 2
2 0 7 7 1 A
6 0

A 9 5 3
2 0 2 3 D O
2 0 8 0 I E
2 0 9 3 2 0
1 A 1 9
6 0

1 9 1 A - 0 2 2 0 2 0

1 9 1 D
1 9 1 F
1 9 2 2
1 9 2 1
1 9 2 6
1 9 2 8
1 9 2 A
1 9 2 C
1 9 2 E
1 9 3 1
1 9 3 1

FO 07
CD 13
9 0 0 1
F O 0 2
A 9 0 1
8 5 8 C
A5 A1
FO 03
1 C 3 F l A

- 6 A

O F

I F

1 9 3 6 -
1 9 3 9 -
1 9 3 C -
1 9 3 F -
1 9 1 2 -
1 9 11 -
1 9 1 6 -

2 0 F 2 1 8
2 0 E O I F
2 0 8 0 I E
2 0 3 5
0 9 I B
DO 03
1 C 3 2

I D

1 A

1 8 1 0
1 8 5 0
1 8 6 0
1 8 7 0
1 8 8 0
1 8 9 0
1 9 0 0
1 9 1 0
1 9 2 0
1 9 3 0
1910
1 9 5 0
1 9 6 0
1 9 7 0
I9S0
1990
2 0 0 0
2 0 1 0
2 0 2 0
2 0 3 0
2 0 1 0
2 0 5 0
2 0 6 0
2 0 7 0
2 0 8 0
2 0 9 0
2 1 0 0
2 1 1 0
2 1 2 0
2 1 3 0
2 1 1 0
2 1 5 0
2 1 6 0
2 1 7 0
2 1 8 0
2 1 9 0
2 2 0 0
2 2 1 0
2 2 2 0

g e t s c r e e n l i n e #

g e t s t a r t i n g c o l u m n o f m s g

s k i p o v e r " # # . "s t a r t a t b l a n k b e f o r e m s g i t s e l f
g e t l e n g t h a g a i n

i n c l u d e l e a d i n g a n d t r a i l i n g b l a n k

«
- , R e - D i s p l a y
• (18F2) 1936 19AF 1A27
H A K E . M E N U . L I N E . I N V E R S E

J S R G E T. M E N U . TA B L E . I N D E X
LDA MENU.TABLE+2,X get length of menu msg

LDA MEKU.TABLE+1,X
T A Y
LDA MENU.TABLE.X
C L C
ADC #1
T A X
F L A
C L C
A D C # 2
J S R R E V E R S E . A . S C R E E N . L I N E
R T S

« (I9OC) 19D8 19E2 19EC 19F6
RESTORE.ESCAPE.AND.HELP.MSGS

L D A # $ 5 3
JSR SHOW.ESCAPE.AND.HELP.MSGS
JSR HOVE.CURSOR.TO.TCOL.TROW
J S R D I S P L AY. S T R I N G . P O
. D A T W O . B L A N K S

a R T S
TWO.BLANKS .HS 02.20^20
• (A) = menu line number; if =0, or Mast line, use 1
S E L E C T . M E N U . L I N E

L H Q . 1 U s e t o p m e n u l i n e
CMP LAST.L INE .NUMBER.OF.MENU
B C C . 2 U s e s e l e c t e d l i n e
B E Q . 2 U s e s e l e c t e d l i n e ( b o t t o m )
L D A # 1 U s e t o p m e n u l i n e
STA MENU.LINE.SELECTED
L D A Z . A I
B E Q . 3
JMP SML.ESCAPED.WITHOUT. INVERSE
J S R D I S P L AY. O N . L I N E . 2 3

• (1936)%^™9AC°19D^̂ ® number, or use arrows, then press Retu
S M L . W A I T I N G

J S R H A K E . M E N U . L I N E . I N V E R S E
J S R C L E A R . K E Y B U F
JSR MOVE.CURSOR.TO.TCOL.TROW
J S R A W . K E Y I N
C M P # $ 1 B d i d h e t y p e E S C A P E ?
B N E . 2 . . . n o t E S C A P E
J M P S M L . E S C A P E D

® #

. 1

. 2

. 3

. 1

® ©

For Those Who Want the Most
From Those Who Make the Best gs-RAML

Now(>xpaudtlx-IICS'IWlanilROMuilhupto8MEGoflii,slaiilOn'nie!m»yuithlbt'cdIiwwas-Ii-\.\l!

C ^ R A \ r

GS-R.AM has iin nil new design A design diat
de!i\'ers higher ix'rfonTiance including in-
cieased speeci greater exjsandability, and
impro '̂ed .soiiwiire
More Sophisticated, Yet
E a s i e r t o U s e

as-RAM works witli all Has software. In fact

(Dty program that ain.s on Aî sie's .smtiUcr
memorv- card ruas on tlte os-ilAM. Ikit \siili
gs-RAM you can ha\ e more memory, im
proved performarx:e, and almost unlimited
e.x|5an.sion cajrabiliiieji We'\'e designcxl die
new as-RA.M to be eas ie r to use tcx>—\ou

don t have to adjiisi the size of sour RAM
disk e\'ers- time >dli use a D.MA dc îce. No
other RAM card ssith more than 4 banks of
memors- iasialled can make die .some claim.

More than Just Hard^-are
Each cs-RAM tuxl GS-RAM I^us includes die

most powertlil set of Has software enhiuice-
menis asailable anssstere. in faci, our nearest

competitor offers only a ftaction of die
insaluable prtjgrams diac we include \sidi
each GS-R\M card, llils .softwam includes die
mast powertlil disk-caching prognuii asailable,
the as-RAM Oiche. llie Cache ssill make most
of sour a|plicati(9as mn up to 7 times faster.
Also included Is a diagnasiic uiilits' dial lets
sou test sour gs-IW.1 b>' ĵ aphicaliy showing
ilie kxauon of any bad or impiO|X'tl\-
iastalled RAM chifis. /\nd for AiipleW'orks' users, we gis"e >ou our e.xclusis'e E-xjrander

I program that dramadcalh' enlitinces bodi die
i capabilities and .sjxed of AppleWorks.
I Making AppleWorks Even Better
I Engineering's E-xj-xuxler program
, eliminates .Aĵ î leXXbrks internal memors limiis
I alkAsing it to recognize up to 8 niĉ ibsx'̂

desktop w(xkspace. You can inaeii-se die
j limiLS from onh- 7.250 lines to 22,600 lines in
; the s\ord prtxessor and tiom 6.350 reaxds
: U) 22,600 recxjrds in die cbtaixise. Tlie
: E.\irander allows ;il] of Ap|-)le^X'orks, inciuding
S prim tlincaoas to automaiic.ilK' iard into
I RAM. Tlie cii|-)l-xxird size will increase inim
; 255 to 2.0i2 lines maximum. as-R-VM will

c;s-R\M prosuies a built-in print buffer that
allows sx)u to ciindnue working in .Ajsple-
Works ssliile >xiur printer Is still paxessing
te.xL "^'oti can esen load l^jxiint or MacTi>
Works and sxiur fas-orite spelling checker into
RAM for iasxani resix)nse.

Grow by Kilobytes or Megabytes
VC'e offer GS-RAM in tsw configurations so

sou can inaease sxxir memory- 256K at a
time (GS-RAM) or a megabsie at a time
(as-RAM Plus). Both are lies compadble and
bcxli come with our poxverfiil enhancement
software gs-RAM can hold up to 1.5 MEG of
256k chips and cs-RAM Plus can hold up to
6 MEG using 1 MEG chips. .And since bodi
use standard RAM chips (not high-priced
SL\L\r.s), sou'U find e:q^ding sxxir GS-RAM
or as-RAM Plus eass-, consenient, and ser>-
economical For further expansion >ou can

plug a 2 MEG "piggsback" cird into the Gs-
RAM'.s e>q:)aasion pon for up to 3-5 MEG of
total capacits-, Or up to a whofping 8 MEG
on GS-RAM Plus. If a GS-RAM ossner outgrows
3.5 Ml-G, he cm e-asils- upgrade to GS-RAM
llus for a nominal chaige.
Permanent Storage for an
"Instant On" Apple

XC'idi our RamKeeper' back-up opdoa
your cs-RAM or as-RAM Hus s\-01 retain both
[irogranxs and data while sour Has Is turned
off Now w1xn sou rum sour IlGS back oa
sxxir fas-orite .softss-aie Is on sour screen in
under 4 .seconds! With RamKeqxr sou can
diside st)ur Has memors- into pan "elecmmic
hard dusk" and [Xin extended RAM Esen
change the menxirs- boundaries at any
d m e — a n d i n t i n s ' w a s - — s o u w a n t . B e c a u s e

I autornadcails- .segment brger files .so sxxi cm
1 sase them onto niuldple Hippies. .Aid

"hi (fiuiliiy.
p a i J u n i u i i K e .
compalihility.
e.xpanJuhility anU
supporu Applied
l:n}>tiieerinfi's <.s/d-L1/
e o i d ( S K A M P h i s n n '

i i i t i i i h e r o n e . "

Sleie \X^02uuik iJm? creator

of Apple Computer

/\]pl!ed Engineering lus fiie most e\-|X'ricxe
i n t i l e i i x l u s i r s - w i t l i I x i i i e r s h a c k e d m e m o r s -
iix (lie .•\jy>le, yiu are assured of tlie moM
reliai-)le memors- ixickup .ssstcm asaibble.
.-Aid in tlie world of banepi-backed memors-.
Ki.Hialyilit\- is exeixiiiing 'Hiat'.s wliy .-Asjilk-xi

I-:ngiixxTing uses .sLiie-o(-die-;m "GEl.CHlJ.'s'
instead of Ni-Cid batteries (if Ni Cicls aren't
dtschaiged }X*riixJkiills-. ihe>- lose niixh of
tlieir cipacits ). RunKee|X'r has alxxii 6
htxirs of "total [Xjsser failure" back-up lime.
'niat's6 times tlie tunount ofotlier .sx-steins
But with piAver fnmi sx)ur wall txulet,
RamKeqxr will back-up as-RA\l cs-RAM
Plus or mast other Has memory cards
indefiniteK-. Should sxxi eser hase a "touil

pow-er failure," RunKcx'ixr .switches to its
6-h(Xir batters'. \Xlien [X)wer reiuins, Ram-
Keeper ssill automttticalh- recharge the batters-
to fill! ixiwxjr. RimKeejXjr incorporates a
diuii-rate charger, status LRD.'.s and ad-
sxmcxxJ posser axlucing daniay, RamKeejxr
cximes complete with bitters; .software, tmd
d i x x i m e n t a t i o a

G S - R A M ' s G o t i t A L U
• 5-sx;ar ssananrs- •— jxins & labor
• 6 RAM baixks (most cards liase 4)
• Memors- cxjiaasion jxirt
• ROM expansion port
• Lltra-fasi dusk caching on lYoDOS 8 A\D

PruDOS 16.
• Expands .Aĵ pleVC'orks internal limits
• Includes hi-tes self test
• No soldered-in RAM diips
• Expandable to 8 MEG
• No cTjnfigunition bocks to set
• RamKcx^xr back-up option :iik)sss

permanent storage of programs & data
• 15-d:i\' mones'-btick guarantee
• lYoudK- made in ilie USA

g s - R A M w i t h 2 5 6 K $ 1 8 9
g s - R A M w i t h 5 1 2 K $ 2 5 9
g s - R A M w i t h 1 M E G $ 3 9 9
g s - R A M w i t h 1 . 5 M E G $ 5 3 9
gs-RAM wi th 2 .5 to 3 .5 MEG CALL
g s - R A M P l u s w i t h 1 - 8 M E G C A L L
R a m K e e p e r O p t i o n $ 1 7 9 ]

ivKWt I'JrkVSI IXus and KaniKti-jxT .itc tnnituuiXN of Apî 'L-d li;i»nci.-nnK OiJht braixK and pnidiKX ii

Order today!
See sxxir dealer or call .Apjilied Engineering

ttxby, 9 am. to 11 pm 7 d:i\x Or send
check or rnones-orderto Ajuilicd Engineering
.MastetCird MS-X and CO.D. scelcome.
Te.xxs residenis add siiles uux .-\dd SIO.CX)
o u L s i d e l ' . S . A

yE/ippu0 encin^RiriG'-
Tlje Apple enhancement experts.

(214) 241-6060
P O. Uox -9H. CJiToUion. TX -5(X)6

/vito .Mihjfil 1(1 dkiiinv tntlxmi iiuiice.

> are a-p-it-a-d n-jdeni;utc> their a-î x-Linv tH'k.leTv
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2 2 3 0 • -22l!o .2
2 2 5 0
2 2 6 0

, 2 C M P # $ 0 D i 3 i t R E T U R N ?
B N E . 3 . . . n o t R E T U R N
J M P S M L . R E T U R N

2 2 7 0
22S0 .3
2 2 9 0
2 3 0 0 C M P # $ 0 A d o w n a r r o w ?
2310 BEQ SML.DOWN.ARROW .
2 3 2 0 C M P # " ? " A p p l e a n a " ? "
2 3 3 0 B E Q . 5 . . . q u e s t i o n m a r k
2 3 A 0 C M P # $ 3 1 . . . . w
2 3 5 0 B C C . 6 . . . n o t d i g i t , b e e p I
2 3 6 0 C M P # $ 3 A . . V
2 3 7 0 B C S . 6 . . . n o t d i g i t , b e e p I
2 3 8 0 A N D # $ 0 F
2390 CMP LAST.LINE.NUMBER.OF.MENU
2 4 0 0 B E Q . 4 . . . b o t t o m l i n e
2 4 1 0 B C S . 6 . . . b e y o n d t h e b o t t o m , b e e p I
2 4 2 0 . 4 P H A s a v e t h e d i g i t t y p e d
2 4 3 0 L D X C H A R . F R C M . K E Y I N
2 4 4 0 J S R D I S P L A Y . T O K E N . X
2 4 5 0 J S R M A K E . M E N U . L I N E . N O R M A L
2 4 6 0 F L A g e t d i g i t t y p e d a g a i n
2470 STA MENU.L INE.SELECTED se lec t l i ne 1 -9
2 4 8 0 L D A # $ 4 5
2 4 9 0 J S R S H O W. E S C A P E . A N D . H E L P. M S G S
2 5 0 0 J M P S M L . D I G I T

2520 .5 ̂ ^̂ LDa'̂ z!'??̂ ^ ...why? opcode JMPed to is LDA also2530 ̂  JMP SML.ESCAPED.WITHOUT.INVERSE
2550 jiR'iiipTAND.CLEAfi.iciYiuF
2 5 6 0 B N E . 1 . . . a l w a y s

25^0 •"oiiirigii'igiF
2590 SML .UP.ARROW
2 6 0 0 J S R M A K E . M E N U . L I N E . N O R M A L
2 6 1 0 D E C M E N U . L I N E . S E L E C T E D
2 6 2 0 B N E . 1 . . . s t i l l i n r a n g e
2630 LDA LAST.LINE.NUMBER.OF.MENU
2 6 4 0 S T A M E N U . L I N E . S E L E C T E D
2650 ̂ 1 JMP SML.WAITING
2670 *'(199A) 1956 19F9
2660 SML.DOWN.ARROW
2 6 9 0 J S R M A K E . M E N U . L I N E . N O R M A L
2 7 0 0 L D A M E N U . L I N E . S E L E C T E D
2 7 1 0 C M P L A S T. L I N E . N U M B E R . O F. M E N U
2 7 2 0 B C S . 1 . . . a l r e a d y o n b o t t o m , w r a p t o t o p
2 7 3 0 I N C M E N U . L I N E . S E L E C T E D n e x t l i n e d o w n
2 7 4 0 B N E . 2 . . . a l w a y s
2 7 5 0 . 1 L D A # 1 t o p l i n e n o w
2760 STA MENU.LINE.SELECTED
2 7 7 0 . 2 J M P S M L . W A I T I N G

C M P # $ 0 B u p a r r o w ?
BEQ SML.UP.ARROW
C M P # $ 0 A d o w n a r r o v

. . . n o t d i g i t , b e e p I

. . . n o t d i g i t , b e e p I

1 9 8 B - 2 0 E4 18
198s- C6 8C
1990- DO 0 5
1 9 9 2 - A D OF
1 9 9 5 - 8 5 8C
1997- 4C 36 19

1 9 9 A - 2 0 E4 18
1 9 9 D - A 5 8C
1 9 9 F - C D O F
1 9 A 2 - B O 0 4
1 - A 4 - E 6 8 C
1 ' 'A6 - DO 04
- - A 8 - A 9 V
I ' j k k - 8 5 8C
1 9 A C - 4 C 36 19

1 9 A F - 2 0 18

2 6 9 0
2 7 0 0
2 7 1 0
2 7 2 0

i??8
1518 •'
2 7 7 0 . 2
2 7 8 0 • -
2790 • ( 1 9 A F ) 1 9 7 E
2 8 0 0 S M L . D I G I T
2 8 1 0
2 8 2 0 . 1
2 8 3 0
2 8 4 0
2 8 5 0
2 8 6 0
2 8 7 0
2 8 8 0
2 8 9 0
2 9 0 0 . 2
2 9 1 0
2 9 2 0
2 9 3 0
2 9 4 0
2 9 5 0
2 9 6 0
2 9 7 0 . 3
2960

J S R M A K E . M E N U . L I N E . I N V E R S E
JSR MOVE.CURSOR.TO.TCOL.TROW
L D X # $ 0 7 C U R S O R R I G H T T O K E N
J S R D I S P L AY. T O K E N . X
LDA MENU.L INE .SELECTED
C M P # 1 0 o n l i n e 1 - 9 ?
B C C . 2 . . . y e s
L D X # $ 0 7 C U R S O R R I G H T T O K E N
J S R D I S P L A Y . T O K E N . X .
JSR AW.KEYIN ge t ano ther char, maybe 2nd d ig i t
C M P t f $ 1 B i s i t E S C A P E ?
B E Q . 3 . . . y e s
CMP #$08
B E Q . 3 . . . b a c k s p a c e
C M P # $ 7 F . . . i s i t D E L E T E ?
B N E . 4 . . . y e s
L D A Z . A 4
B N E S M L . E S C A P E D
JSR RF.STORE.ESCAPE.AND.HELP.MSGS
J M P S M L . WA I T I N G

1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E

. 4 C M P # $ 0 D i s i t R E T U R N ?
BNE " .5 " ' • • • no
JSR RESTORE.ESCAPE.AND.HELP.MSGS

^ JMP SML.RETURN
. 5 C M P # $ 0 B u p a r r o w ?

B N E . 6 . . . n o
JSR RESTORE.ESCAPE.AND.HELP.MSGS

^ JMP SML.UP.ARRCH
. 6 C M P # $ 0 A d o w n a r r o w ?

B N E . 7 . . . n o
JSR RESTORE.ESCAPE.AND.HELP.MSGS
JMP SML.DOWN.ARROW

. 7 C M P # $ 3 0 a n o t h e r d i g i t ?
a

C M P # $ 3 0 a n o t h e r d i g i t ?
B C C . 1 0 . . . n o t a d i g i t , b e e p !
CMP #$3A
B C S . 1 0 . . . n o t a d i g i t , b e e p I
P H A s a v e t h e d i g i t
L D X M E N U . L I N E . S E L E C T E D ^ ^
LDY #10 multiply previous line# by 10L D Y # 1 U m u l t i p l y p r e v i o u s
J S R M U L T I P L Y. X . B Y. Y
F L A a d d t h e n e w d i g i tP L A
A N D # $ 0 F
C L C
A D C Z . 9 1
B C S . 1 0
CMP LAST,
B E Q . 8

p r o d u c t h e r e
. . . t o o l a r g e , b e e p I

L INE.NUMBER.OF.MENU
B E Q . 8 . . . b o t t o m l i n e
B C S . 1 0 . . . t o o l a r g e , b e e p !

, 8 P H A s a v e t h e n e w l i n e n u m b e r
L D X C H A R . F R C M . K E Y I N
J S R D I S P L AY. T O K E N . X
JSR MAKE.MENU.LINE.NORMAL
P L A g e t t h e n e w l i n e n u m b e r
S TA M E N U . L I N E . S E L E C T E D
J S R M A K E . M E N U . L I N E . I N V E R S E

. 9 J M P . 1

.10 JSR'BEEpTANDTCLEAR.KEYBUF
B N E . 9 . . . a l w a y s

«"bA32^ 1946 19D6
S 4 L . E S C A P E D

L D A Z . A 4
P H A
LDA #$00
S TA Z A 4
JSR HAKE.MENU.LINE.NORMAL
P L A
STA Z.A4 „• (1A3F) 192E 1983

SML.ESCAPED.WITHOUT.INVERSE
L D A # $ 0 0
S T A M E N U . L I N E . S E L E C T E D . . u . v c

I BEQ CLEAR.MENU.TABLE.AND.EXIT . . .ALWAYS

»~(U4i"i94D'i9E5 '
SML. RETURN

J S R D I S P L AY. O N . L I N E . 2 3
.DA I.1A72 1 Byte Str ing, Clear-Line Token
JSR MAKE.MENU.LINE.NORMAL
J S R G E T. M E N U . TA B L E . I N D E X
L D A M E N U . T A B L E + 1 , X .
■p AY d r a w a n a r r o w " — > o v e r n u m b e r
L D A M E N U . TA B L E , X
T A X
JSR MOVE.CURSOR.TO,XY
J S R D I S P L AY. S T R I N G . P O
.DA ARROW

* ( 1 A 6 0 ) 1 A 4 3
CLEAR .MENU . TABLE. AND. EXIT

LDX #3^31+1 entire table & highest line number
. 1 S T A M E N U . T A B L E - 1 , X

D E X
B N E . 1

0 L D A M E N U . L I N E . S E L E C T E D
0 R T S
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3 B 2 0 •
3830 ARROW >MSG " —>'
3850 I.1A72 .HS 01.02 1 BYTE STRING, CLEAR LINE TOKEN

Isio • Re-dlspIayTsoreen'ilne in'lNVERSE or NORMAL mode
38̂ 0 •
3890 • lis = 6'then re-display entire line NORMAL
3900 • (A) > 78 then redisplay entire line INVpSE
^QiO • (A ) = l eng th o f m idd le sec t i on o f l i ne t o be
3 9 2 0 • d i s p l a y e d i n I N V E R S E .
9̂̂0 RASL.X .BS 1

3950 RASL.Y .BS 1
3960 RASL.A .BS 1

^̂ 0 •"(TA77)"l03r"l8EE 1908
3990 REVERSE.A.SCREE>J.LINE4 0 0 0 S T X R A S L . X S a v e t h e c o l u m n
4 0 1 0 S T Y R A S L . Y S a v e t h e l i n e
4 0 2 0 S T A R A S L . A S a v e t h e l e n g t h
4 0 3 0 T Y A g e t l i n e n u m b e r
4 0 4 0 J S R C O P Y. S C R N . L I N E . T O . 0 9 0 0
4 0 5 0 L D X # 0 s t a r t i n c o l u m n 0
4 0 6 0 L D Y R A S L . Y o n l i n e Y
4 0 7 0 J S R M O V E . C U R S O R . T O . X Y
4 0 8 0 L D A R A S L . A g e t s p e c i fi e d l e n g t n
4 0 9 0 B E Q . 1 . . . 0 m e a n s d i s p l a y i t a l l N O R M A L
4 1 0 0 C M P # 7 9 ,
4 1 1 0 B C C . 2 . . . i t r e a l l y i s a l e n g t h
4 1 2 0 L D X # $ 0 A . . . > 7 8 , I N V E R S E t h e l i n e
4 1 3 0 J S R D I S P L AY. TO K E N . X
4 1 4 0 . 1 L D A H A N D L E . 0 9 0 0
4 1 5 0 S T A P S T R
4 1 6 0 L D A H A N D L E . 0 9 0 0 + 1
4 1 7 0 S T A P S T R + 1
4 1 6 o L D A # 7 9 d i s p l a y 7 9 c h a r a c t e r s
4 1 9 0 J S R D I S P L A Y . S T R I N G
4 2 0 0 L D X # $ 0 B N O R M A L T O K E N
4 2 1 0 J S R D I S P L A Y . T O K E N . X
4 2 2 0 J M P . 3 . . . O N L Y A N R T S

42^0 *2 LDA HANDLE.0900 Point to line image
4 2 5 0 S T A P S T R

. 4 2 6 0 L D A H A N D L E . 0 9 0 0 + 1

42^0 LDA RASlTx Display up to X in NORMAL' 4 2 9 0 J S R D I S P L AY. S T R I N G
4 3 0 0 L D X # $ 0 A I N V E R S E T O K E N' 4310 JSR DISPLAY. TO KEN. X

, 4320 LDA RASL.X Display middle sect ion INVERT
4 3 3 0 S T A P S T R

L 4 3 4 0 L D A H A N D L E , 0 9 0 0 + 1
4 3 5 0 S T A P S T R + 1

L 4 3 6 O L D A R A S L . A # c h a r s i n m i d d l e s e c t i o n
i 4 3 7 0 J S R D I S P L A Y . S T R I N G

4 3 8 0 L D X # $ 0 B N O R M A L T O K E N' 4390 JSR DISPLAY. TO KEN. X
I 4 4 0 0 L D A R A S L . X D i s p l a y r e s t o f l i n e N O R M A L

= screen line to be re-displayed
= co lumn number to beg in w i th

g e t s p e c i fi e d l e n g t h
. . . 0 m e a n s d i s p l a y i t a l l N O R M A L

. . . i t r e a l l y i s a l e n g t h

. . . > 7 8 , I N V E R S E t h e l i n e

# c h a r s i n m i d d l e s e c t i o c

L D A R A S L . X

A D C R A S L . A
B C S . 3 . . . 1 :
CMP #79
B C S . 3 . . . 1 :
S T A P S T R
LDA HANDLE.0900+1
S T A P S T R + 1
L D A # 7 9 7 9 c
S E C
S B C P S T R
B E Q . 3 . . . n
J S R D I S P L AY. S T R I N
R T S

. . . l i n e t o o l o n g , f o r g e t t h e r e s t

. . . l i n e t o o l o n g , f o r g e t t h e r e s t

7 9 c h a r s

. . . n o s p a c e l e f t o r

W>0 HANDLE.0900 .DA $0900

P a g e 1 4 A p p l e A s s e m b l y L i n e A p r i l , 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E

. P H $ 2 0 2 9

• D i s p l a y s t r i n g P 2 a t P 0 , P 1 a f t e r " x x . "
• w h e r e x x i s d e c i m a l f o r m o f ( L A S T. L I N E . N U M B E R . O F. M E N U )
• L A S T. L I N E . N U M B E R . O F. M E N U i s i n c r e m e n t e d b y t h i s r o u t i n e
• S t o r e s 3 b y t e s i n M E N U . T A B L E :
• c o l u m n , l i n e , a n d s t r i n g l e n g t h
• M E N U . T A B L E h a s r o o m f o r 3 1 s u c h e n t r i e s .

displayTmenuTline
J S R G E T . 4 . P A R M S G e t P 0 - P 3
I N C L A S T. L I N E . N U M B E R . O F. M E N U
L D A # $ 0 5 " G O T O X Y " T O K E N
STA STR.AOO
L D A L A S T. L I N E . N U M B E R . O F. M E N U
J S R C O N V E R T. A . T O . R J B F. S T R I N G
S T X S T R . A O O + 3 b l a n k o r fi r s t d i g i t o f # #
S T Y S T R . A O O + 4 u n i t s d i g i t o f # #
L D A # ' . '
S T A S T R . A O O + 5 s t r i n g i s " # # . "
L D A # ' '
STA STR.AOO+6
STA STR.AOO+7
L D A L A S T. L I N E . N U M B E R . O F. M E N U
A S L m u l t i p l y b y 3
A D C L A S T. L I N E . N U M B E R . O F. M E N U
T A X s a v e f o r i n d e x i n t o M E N U . T A B L E

f t C o l u m n n u m b e r
L D A P O G e t s p e c i fi e d c o l u m n
B P L . 1 . . . i t i s a b s o l u t e
A N D # $ 7 F . . . i t i s r e l a t i v e
C L C
ADC MENU.CORNER.LEFT

. 1 S T A S T R . A O O + 1 P u t c o l u m n # i n t o s t r i n g
S TA M E N U . TA B L E , X a n d s a v e i n t a b l e

f t L i n e n u m b e r
L D A P I G e t s p e c i fi e d l i n e n u m b e r
B P L . 2 . . . i t i s a b s o l u t e
A N D # $ 7 F . . . i t i s r e l a t i v e
C L C
ADC MENU.CORNER.TOP

. 2 S T A S T R . A O O + 2 P u t l i n e # i n t o s t r i n g
STA MENU.TABLE+1,X and save in tab le

f t A p p e n d t e x t o f m e n u l i n e
L D Y # 0
LDA (P2),Y Save length of str ing in table
S TA M E N U . TA B L E + 2 , X
T A Y P o i n t a t l a s t c h a r i n s t r i n g
C L C C o m p u t e l e n g t h o f c o m b i n e d s t r i n g s
A D C # 8 0 5 . x x . y y " # # . " = 8 c h a r s
T A X P o i n t a t l a s t c h a r o f c o m b i n a t i o n
P H A S a v e t o t a l l e n g t h f o r d i s p l a y s u b r .

. 3 L D A ( P 2 ) , Y g e t n e x t c h a r o f c a l l e r ' s s t r i n g
S TA S T R . A 0 0 - 1 , X a p p e n d t o o u r s
D E X
D E Y
B N E . 3 . . . m o r e t o c o p y

f t D i s p l a y t h e s t r i n g
J S R P O I N T. P S T R . AT. S T R . A O O
P L A G e t l e n g t h o f f s t a c k
J S R D I S P L A Y . S T R I N G
R T S

f t

. P H $ 1 4 6 A ^ ^ ^
MENU.MSG >MSG "Type number, or use arrows, then press Retur
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In about the time it takes
to read this headline,

you can have the Finder
up and

- ^ -T-ov\' your favorite program
can be read}' to go seconds

_ - ^ after you flip your Apple
IIc.s on.

W i t h A p p l i e d H n g i n e e r i n g ' s
R a m K e e p e r ' " c a r d , y o u r l l c . s
reuiins stored programs ami data
when )Ou turn your computer off.

RnmKeeper po\\ers up to r\vo
m e m o r y c a r d s s i m u l t a n e o u s l y
when your Apple llc.s is off And
battery backup keeps power to tlie
boards even during power failures.
Your prognuns and data ;ire stored
in a permanent, "electronic hard
disk," always read}' to run.

Superior power backup.
App l ied Hng ineer ing has the

m o s t e x p e r i e n c e i n b a t i e r y -

RamKei ' fKT le ts k tvp /m) (>n in is and
d a t a i n p c n n a n o n l . " e l e c t r o n i c h a r d
disk ' nwrnory. Tuni )v/f/r Apple lU.s on
a n i l \ x ) u ' r e r e a d y t o u x j r k .

hacked memory for Apple com
puters. W'e were the first to offer
battery-backed memory wii i i our
K a m P a c i o r R a m C h a r g e r
c o m b i n a t i o n . N o w R a m K e e p e r
sets the .standard for llt.s memory
backup.

Our exper ience shows in the
w a y w e d e s i g n e d a n d i n i i l t
RamKeeper. W'e used .sealed OeL'

© 9

C e l l b a t t e r i e s — f ; i r m o r e r e l i a b l e
than Ni-Cads in this application.
Ni-Cads lose much of tiieir capac
i t y i f t h e y ' r e n o t d i s c h a r g e d
periodic:il]\'. just when \'Ou need
them most, Ni-Cads could nin out
of power.

Our GebCell pack, which is in
cluded in our price, gives you up
to six hours t)f total power failure
backup. That's about 6 times
longer than other systems.

RamKeeper uses a .Switching
Rower Supply — the stinie tech-
nolog\' u.sed by Apple for the lU.s
power supply, 'litis design u.ses en
ergy much more efficientU' to
keep your Apple running cooler.

O u r s e a l e d C i c l . d e l l b a t t e r v

s tays Dt i ts i i le your com
puter case. W'itli other s\s-
t e m s , t h e b a t t e r i e s a r e i n
s t a l l e d u n d e r t h e l l o s

l"H)wer supply where a letik
c o u l d r u i n c o m p u t e r
c i r cu i t r y
IHit two memory boards

in t l ie same slot.
Ibu might have bou,glit

v o u r I l c t s w i t h A p p l e ' s
n i e m o r v c a r d . B u t n o w

you want the features of
Applied's c.s-RAM'" card.
RamKeeper efficient ly re
s o l v e s t h e d i l e m m a .

A'ou can u.se RamKeeper
w i t h y o u r c u r r e n t l l o s
memory card and add an
other memory card — till in tlie
.same slot. Just attach your current
memory card to one side of rour
new RaniKeeper card, connect die
s e c o n d c a r d t o t l i e o d i c r s i d e : u i d

plug RamKeeper into the slot.
Of course RamKeeper works

fine witli just one memory card.
But you can u.se two and still keep
Slot 7 open with our optional
S l o t - M o v e r .

Makes all of your memory
ust ib le memory.

RamKeeper can power up to 16
Meg of memory Other systems arc-
limited to only 8 Meg. In addition,
R a m K e e p e r l e t s y o u t i i i x a n d
match different types of c;u-ds. For
example, you can have a g.s-RAM
Plus" using 1 Meg RAjM chips and
an Apple card using 256K RAM
chips. Other .sy stems are limited in
tlie combinations they allow:

RamKeeper firmware automat
ica l l y configures fo r two cards

It t i l l comes with RamKeeper... fxRiri l .
Ge l fCeU ha l t e r y pack easy - tna indc r -
slatiel imstnictions, and .-^pplted's (louer-
fill .AppleWorks kxpander software

0 RaniKeeper is easy to irusiall Just plug it
i n . i d - e n u h e n y o u u s e t w o m e m o r y
hoards, you don't hate jumpers. You can
haie tux) memory hoards hut use only
o n e s l o t .

w h e n t h e s e c o n d c a r d i s i n . s t a i l c d .
Other systems make you manually
move jumpers.

RamKeeper configures memor)'
linearly. Other systems don't, so
they create memory gaps that can
cause program crashes or keep
some p rog rams f r om us i ng as
much as half of your memory.

You easily decide how much
memory you'll devote to ROM and
to RAM from the Ilcis Desk Ac
cessories menu. You can conflgure
Kilobt} es or Megab>ies of instant
ROM storage for your favorite pro
grams. And )-ou can change ROM
size any t ime wi thout a f fec t ing
s t o r e d fi l e s .

Protected f rom program
c r a s h e s .

RamKeepe r con t ro l l i ng fi rm
ware is in an EFROM. A pro

gram cra.sh can't take out the
operating software. NX'ith

other systems, operat ing
s o f t w a r e i s i n s t a l l e d i n
RAM from a floppy. If the
program crashes, it can
take the operating soft

ware with it; and reinstall
ing the d isk-based operat ing

.software destroN S data in memory.

Verifies data security.
RamKeeper firmware u.ses op

tional startup checksums to verify
t h a t n o d a t a h a s b e e n l o s t w h i l e

power was off. 'Hie firmw;irc ai.so
I U n i K c t n * - f , i O n i l - . u K i r K a . M . j x n i . . . R V M I I u . i n - i r * k i i u / k x c i < » m y m r r u n ;

nins RO.M and RAM memory tests
w i thout d is tu rb ing da ta on the
c a r d .

Free AppleWorks
E n l i a n c e m e n t

s o f t w a r e .
Applied's powerfiil Applc-

Wi) r k s 1; ii h a n c e ni c n i
s o f t w a r e i s f r e e w i t h

R a m K e e p e r . i t m a k e s
AppleWorks faster and far
more powerful by eliminat
ing .AppIeXM'orks internal
memory limits. Vi'ord pro
cessor limiLs go from only
7,250 lines to 22.600 lines.
Database l im i ts go f rom
6, ,550 records to 22,600
records. Tlie clipboard size

l i m i t i s i n c r e a s e d f r o m 2 5 5 t o
2,042 lines. It even automatically
segments large files so you can
save them on multiple floppies. No
other company expands your litis'
■ApplcAtbrks internal limits.

In addition, tlie most powerful
d isk-cach ing program ava i lab le
comes with the RamKeeper. 'Hie
cache significantly increases ac
cess time to the Apple 5.5 Drive.
Most applications will nm up to 7
t imes fas te r.

The largest maker of Apple
e.xpansion boards.

Applied Engineering has sold
more expansion Ixxirds tiian any
one e l se . .And we ' ve been i n bus i
ness 8 years, long enough to sec
the vas t ma jo r i t y o f ou r com
petitors cotnc and go.

All of our products are crafted
in the U.S.A. Vi'e buck RamKeeper
with a five year parts and labor
warranty. And a 15-day, no ques
t i o n s a s k e d , m o n e y b a c k
guarantee.

Only $189.00,
S e e v o u r d e a l e r . O r c a l l

214-241-6060. 9 a.m. to 11 p.m.
7 dai s. Or .send check or moiie>-
o r d e r t o A p p l i e d E n g i n e e r i n g .
■M a s t e r C a r d , V E S A . C . O . D . w e l
c o m e . l e x a s r e s i d e n t s a d d 7 " ! ,
s a l e s t a x . A d d S I O . O O o u t s i d e
U.S..A. Rriees subject to change
w i t h o u t n o t i c e .

4PPLI0 0Gin0RiriG^
The Apple enhancement e.xfterts.
i ? 0 . B o x 6 l ( K ) • C i i r r o l l u i n . ' I c x a s " S O U ,

( 2 I - 0 2 U - 6 ( K > < )
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P r o D O S F i l e T r a n s f o r r . B o b S a n d e r - C e d e r l o f

Have you ever wanted to conver t a fi le f rom one fi le type to
a n o t h e r ? I h a v e , a n d i t s e e m s t h a t t h e r e s h o u l d b e a c o m m a n a
i n B A S I C . S Y S T E M t o a l l o w i t . S o m e o t h e r c o m m a n d s h e l l s , s u c h
as Davex by DAL Systems, do have such a command.

Of course, the flexibility of the BLOAD and BSAVE commands does
allow you to get the job done. You can BLOAD the source file,
speci fy ing the fi le type and load address; CREATE an empty fi le
of the new type; and BSAVE into that new fi le, speci fy ing the
fi l e t y p e , b e g i n n i n g R A M a d d r e s s , a n d l e n g t h .

Bu t what i f you want to go jus t a l i t t l e fu r ther, and a lso make
some s l ight changes to the fi le 's contents? Then you need an
i n t e l l i g e n t fi l e t r a n s f o r m e r. Yo u n e e d a p r o g r a m t h a t w i l l a s k
for an input and an output pathname, read the input fi le and
t rans fo rm the da ta app rop r ia te l y, and wr i t e the t rans fo rmed
data on the output fi le . This ar t ic le presents a s j^c ific fi le
t rans former, and you may e i ther use i t as is o r mod i fy i t to
y o u r o w n n e e d s .

I h a v e o f t e n b e e n a s k e d , b y p r o g r a m m e r s w h o d i d n o t o w n t h e S - C
M a c r o A s s e m b l e r , f o r a p r o g r a m w h i c h w o u l d c o n v e r t S - C s o u r c e
c o d e fi l e s i n t o o r d i n a r y t e x t fi l e s . B a c k i n t h e D e c e m b e r ,
1 9 8 3 , i s s u e o f A p p l e A s s e m b l y L i n e I p u b l i s h e d s u c h a p r o g r a m ,
b u t i t w a s w r i t t e n i n A p p l e s o f t f o r r u n n i n g u n d e r D O S 3 . 3 . I
d o n ' t b e l i e v e t h a t p r o g r a m w o u l d o p e r a t e p r o p e r l y u n d e r P r o D O S ,
b u t e v e n i f i t d i d i t w o u l d b e t e r r i b l y s l o w .

U n d e r D O S 3 . 3 , S - C s o u r c e c o d e i s s t o r e d i n t y p e " I " fi l e s .
D O S d o e s a l l t h e a c t u a l L O A D i n g a n d S AV E i n g , b e i n g f o o l e d i n t o
b e l i e v i n g t h a t t h e s o u r c e c o d e i s I n t e g e r B A S I C . U n d e r P r o D O S ,
S - C s o u r c e c o d e i s s t o r e d i n t y p e $ F A fi l e s , w h i c h A p p l e h a s
s e t a s i d e f o r I n t e g e r B A S I C s o u r c e p r o g r a m s . S i n c e I n t e g e r
B A S I C h a s n e v e r b e e n s u p p o r t e d u n d e r P r o D O S , a n d p r o b a b l y n e v e r
w i l l b e , I c h o s e t o u s e t h i s fi l e t y p e f o r S - C s o u r c e c o d e . I n
f a c t , w h e n y o u a r e u s i n g t h e S - C M a c r o A s s e m b l e r t h i s fi l e t y p e
i s c a l l e d " S - C " .

T h e s o u r c e c o d e t e x t i s s t o r e d i n a s l i g h t l y c o m p r e s s e d f o r m a t
i n t h e s e fi l e s . T h e s a m e f o r m a t i s u s e d f o r b o t h t h e D O S a n d
P r o D O S v e r s i o n s , s o t h a t y o u c a n u s e A p p l e ' s C O N V E RT p r o g r a m o r
a u t i l i t y l i k e C O P Y I I P L U S t o m o v e fi l e s f r o m o n e o p e r a t i n g
s y s t e m t o t h e o t h e r . I f y o u w e r e t o r e a d a fi l e b y t e - b y - b y t e
u n d e r b o t h o p e r a t i n g s y s t e m s , y o u w o u l d n o t i c e o n e d i f f e r e n c e :
u n d e r D O S t h e fi l e ' s l e n g t h i s s t o r e d i n t h e fi r s t t w o b y t e s ;
u n d e r P r o D O S t h e l e n g t h i s k e p t i n t h e d i r e c t o r y .

E a c h l i n e o f S - C s o u r c e c o d e b e g i n s w i t h a l i n e n u m b e r . T h i s
n u m b e r m a y b e a n y v a l u e f r o m 0 t o 6 5 5 3 5 . T h e t r a n s f o r m e r
s h o u l d w r i t e t h e s o u r c e l i n e s o n t h e o u t p u t t e x t fi l e w i t h o u t
t h i s l i n e n u m b e r , b e c a u s e m o s t a s s e m b l e r s u s i n g t e x t fi l e s f o r
s o u r c e d o n o t u s e e x p l i c i t l i n e n u m b e r s .

E a c h l i n e o f S - C s o u r c e c o d e i s s t o r e d i n t h e fi l e i n a f o r m
fi r s t d e fi n e d b y S t e v e W o z n i a k ' s I n t e g e r B A S I C :

b y t e 1 ; n u m b e r o f b y t e s i n e n t i r e l i n e ( n )
b y t e 2 : l o - b y t e o f l i n e n u m b e r i n b i n a r y
b y t e 3 : h i - b y t e o f l i n e n u m b e r i n b i n a r y

b y t e s 4 . . . n - l : t o k e n i z e d f o r m o f s o u r c e l i n e
b y t e n : 0 0

For example, an empty line with l ine number 1000 would be
s t o r e d a s :

0 4 E B 0 3 0 0

T h e t o k e n i z e d f o r m o f S - C s o u r c e i s a l m o s t p l a i n A S C I I . E a c h
by te i s s to red in ASCI I w i th b i t 7 ze ro , w i th two excep t ions .
F i r s t , b l a n k s a r e s t o r e d i n a c o m p r e s s e d f o r m . O n e b l a n k i s
s t o r e d w i t h t h e c o d e $ 8 1 ; t w o b l a n k s a r e s t o r e d w i t h t h e s i n g l e
code $82; in genera l , a s t r ing o f n consecut ive b lanks is
s t o r e d w i t h t h e s i n g l e c o d e $ 8 0 + n . T h e l a r g e s t c o m p r e s s e d
b l a n k c o d e i s $ B F, w h i c h s t a n d s f o r 6 3 c o n s e c u t i v e b l a n k s . I f
t h e r e a r e m o r e t h a n 6 3 b l a n k s i n a r o w , t h e y w i l l b e
represented by two or more compressed-blank codes. For
e x a m p l e , t h e l i n e

1 0 1 0 S T A R L D A # 0 Z e r o

w o u l d b e s t o r e d a s :

1 4 1
F 2 0 3
5 3 5 4 4 1 5 2 '
8 3 1
4 C 4 4 4 1 8 1 '
2 3 3 0 8 5

n u m b e r o f b y t e s i n l i n e = 2 0
l i n e n u m b e r i s $ 0 3 F 2 = 1 0 1 0
" S T A R "
t h r e e b l a n k s
" L D A "
u # o

5 A 6 5 7 2 6 F " Z e r o "
0 0 e n d o f l i n e t o k e n

W h i l e b l a n k i s t h e m o s t f r e q u e n t l y r e p e a t e d c h a r a c t e r i n a
source program, there are others. The token $C0, fo l lowed by a
repe t i t i on coun t and an ASCI I charac te r, rep resen ts any s t r i ng
o f t h e s a m e c h a r a c t e r . F o r e x a m p l e , t h e l i n e

w o u l d b e s t o r e d

0 8 8 b y t e s i n l i n e
F C 0 3 l i n e n u m b e r 1 0 2 0
2 A
C O 2 0 2 0 m e a n s 3 2 c o n s e c u t i v e
0 0 e n d o f l i n e

W i t h t h e a b o v e i n f o r m a t i o n , y o u c a n s e e t h a t t h e fi l e
t r a n s f o r m e r w i l l h a v e t o r e a d i n t h e fi r s t b y t e o f e a c h l i n e ,
wh ich te l l s how many by tes a re in the res t o f tha t l i ne . Then
i t s h o u l d r e a d i n t h e r e s t o f t h a t l i n e . O n c e t h e e n t i r e l i n e
is in RAM, the t ransformer should scan through the bytes of the
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line, copying ASCII characters to the new line, and expanding
any compressed characters into the new line. Finally, the new
l ine shou ld be wr i t t en on the ou tpu t fi l e . When the
transformer reaches the end of the input file it is finished.

Let me insert here a reminder that even though this transformer
is very specific, you should be able to easily modify it to
handle other types of transformations. For example, the
subscr iber data base I use to produce mai l ing labels every
month is kept on a series of plain text files, understandable
only to the mailing list program I wrote about eight years ago.Even though it is plain text, AppleWorks cannot read it^^into a
s t ruc tu red da tabase un less I make some " t rans fo rmat ions" fi rs t .
At a minimum, I need a transformer that will split the city,
state, and zip code line into three separate lines. I could
easily write such a transformer by modifying the following
program a little. Another transformer could read a binary file
and w r i t e ou t a t ex t fi l e i n t he I n te l o r Mo to ro la hex f o rma t ,
for later t ransmission through a ser ia l port to an EPROM
programmer. The possibilities are endless.
Now back to the program ALREADY written. I wrote two versions,
and you can assemble either one of them by changing line 1060.
As shown here, the fancier version is selected. The simpler
version assumes specific filenames assembled into the code in
l i nes 4340-4480 . The fanc ie r ve rs ion p rompts fo r fi lenames o r
pathnames to be typed in when you run the program. The code
fo r bo th ve rs ions i s l i s ted , bu t on ly the fancy ve rs ion was
a c t u a l l y a s s e m b l e d .

Lines 1200-1400 define four macros I used in the program. The
firs t one is for ca l l ing the ProDOS Machine Language In ter face,
or MLI. The second one creates a cal l to a subrout ine which
prints 00-terminated strings, followed by the string to be
printed. The third generates a call to a subroutine which
prints strings which begin with a byte count. The fourth
generates calls to a subroutine which reads a line from the
keyboard into a specified buffer, and then stores the length in
t h e fi r s t b y t e o f t h e b u f f e r .

I t t u r n s o u t I d o n o t u s e b o t h t h e P R S T R a n d R D S T R m a c r o s , j u s t
o n e o r t h e o t h e r . I n t h e s i m p l e v e r s i o n , P R S T R i s u s e d t o
display the pre-assembled filenames; in the fancy version,
R D S T R i s u s e d t o l e t y o u t y p e i n t h e fi l e n a m e s .

L i n e s 1 4 5 0 - 1 5 5 0 c a l l o n t w o s u b r o u t i n e s t o o p e n t h e i n p u t a n d
o u t p u t fi l e s . I f t h e y a r e s u c c e s s f u l , t h e fi l e r e f e r e n c e
numbers returned by MLI wi l l be stored into parameter blocks
f o r r e a d i n g a n d w r i t i n g t h o s e fi l e s . I f n o t , t h e t r a n s f o r m e r
program wil l just close al l files and end. I ' l l discuss the
two open ing sub rou t i nes l a te r.

I d e c i d e d a f t e r a f e w t e s t s t h a t I w a n t e d s o m e s o r t o f p r o g r e s s
i n d i c a t i o n o n t h e s c r e e n w h i l e t h e p r o g r a m w a s b u s y . I d e c i d e d
t o l i s t t h e l i n e n u m b e r o n t h e s c r e e n . L i n e 1 5 7 0 u s e s t h e
PRINT macro to d i sp lay "L INE NUMBER: Ins ide the ma in l oop ,
a t l i n e 1 6 8 0 , I c a l l D I S P L AY. L I N E . N U M B E R t o d i s p l a y t h e c u r r e n t
l i n e n u m b e r i n fi v e - d i g i t d e c i m a l , a n d t h e n b a c k s p a c e 5 t i m e s .

T h i s m a k e s a v e r y a t t r a c t i v e ( t o m e ) i n d i c a t o r . I n a m o r e
genera l t rans former, you migh t change th is to d isp lay a
h e x a d e c i m a l fi l e p o s i t i o n , o r s o m e o t h e r m e a n i n g f u l p a r a m e t e r .

T h e m a i n l o o p r u n s f r o m l i n e 1 5 9 0 t o l i n e 1 7 9 0 . F i r s t l i n e s
1 5 9 0 - 1 6 2 0 t r y t o r e a d t h r e e b y t e s . I f t h e r e i s a n y e r r o r , I
a s s u m e i t i s d u e t o r e a c h i n g t h e e n d o f t h e s o u r c e fi l e , a n d
t h a t e n d s t h e l o o p . I f n o e r r o r , t h e n t h e i n p u t b u f f e r. n a c e n a s r n e ± l n o k l l u l , u i i e u n i c u u x . i . c i .

: o n t a i n s t h e b y t e c o u n t f o r t h e w h o l e l i n e , a n d t h e l i n e
n u m b e r . S i n c e w e a l r e a d y r e a d t h e fi r s t t h r e e b y t e s , l i n e s
1630-1670 compute the number of bytes left in the l ine and s
up the parameter b lock to read that many. Then I pr in t out
l i n e n u m b e r a s d e s c r i b e d a b o v e . T h e D I S P L A Y . L I N E . N U M B E R
s u b r o u t i n e a l s o c h e c k s t o s e e i f a n y k e y h a s b e e n p r e s s e d o n
t h e k e y b o a r d , w h i c h i s i n t e r p r e t e d t o m e a n y o u w a n t t o a b o r t
t h e t r a n f o r m e r . L i n e 1 6 9 0 b r a n c h e s i n t h a t c a s e , a n d t h e fi
a r e c l o s e d . L i n e s 1 7 0 0 - 1 7 1 0 r e a d t h e r e s t o f t h e s o u r c e l i n

D I S P L A Y . L I N E . N U M B E R

a n d t h e fi l e s
s o u r c e l i n e .

L i n e 1 7 3 0 c a l l s t h e C O N V E R T . O N E . L I N E s u b r o u t i n e , w h i c h s c a n s
t h e s o u r c e l i n e a n d b u i l d s a n e x p a n d e d o u t p u t l i n e . L i n e s
1 7 4 0 - 1 7 8 0 w r i t e t h e e x p a n d e d l i n e o n t h e o u t p u t fi l e . A n y
e r r o r r e t u r n e d b y M L I f r o m t h i s w r i t e e n d s t h e m a i n l o o p .
Probably I should have pr inted out an error message for th is
c o n d i t i o n , b e c a u s e i t i s a b n o r m a l . I t c o u l d h a p p e n i f y o u w e r e
t r y i n g t o w r i t e i n t o a w r i t e - p r o t e c t e d fi l e o r o n a
w r i t e - p r o t e c t e d d i s k . L o o k i n g a t i t n o w, I t h i n k I w o u l d
change l ine 17 80 to "ECS .4" , and inser t the fo l lowing l ines:

1 8 6 2 . 4 J S R O P E N . E R R O R
1 8 6 4 > P R I N T " \ U N A B L E T O W R I T E O N O U T P U T F I L E "
1 8 6 6 R T S

O n c e t h e m a i n l o o p e n d s , l i n e s 1 8 0 0 - 1 8 2 0 t r u n c a t e t h e o u t p u t
fi l e . I t m a y b e t h a t y o u r o u t p u t fi l e a l r e a d y e x i s t e d , a n d w a s
l o n g e r t h a n n e c e s s a r y t o c o n t a i n t h e n e w i n f o r m a t i o n . T h e s e
l i n e s c h o p o f f a n y e x t r a d a t a . L i n e 1 8 1 0 r e a d s t h e c u r r e n t
fi l e p o s i t i o n , a n d l i n e 1 8 2 0 s e t s t h a t v a l u e a s t h e n e w
e n d - o f - fi l e . F i n a l l y , l i n e 1 8 4 0 c l o s e s b o t h fi l e s .

I e n d e d t h e p r o g r a m w i t h a s i m p l e R T S . Yo u m i g h t w a n t a
fancier ending. For example, you might want a message on the
screen saying "I AM FINISHED" or the l ike. Then you might want
a s h o r t m e n u o n t h e s c r e e n a l l o w i n g a c h o i c e o f t r a n s f o r m i n g
another file, ending with an RTS, or doing a ProDOS QUIT cal l .
S e e , I l e f t s o m e t h i n g f o r y o u t o d o 1

I f you do s ta r t add ing fea tures , you might a lso l i ke to add the
a b i l i t y t o t r a n s f o r m a r a n g e o f l i n e s f r o m t h e s o u r c e fi l e , b y
speci fy ing a beginning and ending l ine number. You might want
t o a d d t e s t s f o r t h e c o r r e c t fi l e t y p e s o n t h e i n p u t a n d o u t p u t
fi l e s . Yo u m i g h t w a n t t o a d d a m e n u - s t y l e p a t h n a m e e n t r y , s o
tha t you cou ld work w i th comp l i ca ted d i rec to ry s t ruc tu res
w i t h o u t a p h o t o g r a p h i c m e m o r y.

That last suggestion leads me to warn that the program given
here requires that you enter complete pathnames, or else have a
l e g i t i m a t e p r e fi x s e t . I t d o e s n o t a l l o w s l o t a n d d r i v e
s p e c i fi c a t i o n u s i n g " , S x " o r " , D x " e i t h e r. N o w d o n ' t l e t m e

P a g e 2 0 A p p l e A s s e m b l y L i n < C o p y r i g h t - C S O F T W A R E App le Assemb ly L i ne Ap r i l , 1988 Copy r i gh t (C ) S -C SOFTWARE Page 21



discourage you by listing all the things I left out. As is,
the program is qu i te usefu l .

Lines 1870-1970 are the subroutine to open the input file. It

1990-2050 print out the error number and the subroutine returnnil If there is no error, the subroutine returns
with carry clear. You might want to add some code to this
subroutine to read the filetype and make sure it is type $FA.
Lines 2070-2270 open the output file. This
complicated, because the output file may or fexist If the file does not yet exist, the open call will
return with error number $46. Line 2160 tests for t is errornumber. Any other error will be printed out, ̂ nd the
subroutine will return wiht carry set. Lmes 2180-2260 attempt
to CREATE a file. First the current date and time are readstored in the parameter block, and then ProDOS is called toSeate tL filL The parameter block used here assumes you
want the output file to be type TXT ($04). If
program for a different transformation you maythe file type. You might also want to add some code to check
an existing file for the correct file type.
Lines 2290-2510 are the parameter blocks for the various MLI
c a l l s I u s e d .

Lines 2560-2830 display the current line number and test for a
keypress. The subroutine converts the binary line number todecimal one digit at a time. Nothing spectacular, and fact
it is very similar to the subroutine Woz usea inside Integer
BASIC over ten years ago. Lines 2740-2780 send out five
backspaces to put the cursor back over the first digit, f
originally tried to do this by just storing a cursor positionback in location $24, but that only works in 40-colu^ w?th'the
using backspaces it also works in 80-column mode,
80-column cards used in Apple 11+ machines. Lines 2790-2830
check for a keypress and return carry set if there was one.

Finally to the heart of this transformer; lines 2870-3330convert one input line into one output line. Lines 2950-^70
zero two pointers, one for the input line scan and the otherfo t̂L output line fill. These are used by the GETXHAR and
PUT.CHAR subroutines in lines 3180-3330. GET.CHAR picks up the
character pointed to from the input line, and advances the
pointer. PUT.CHAR stores the character in the A-register into
the output line where the pointer points, and then advances the
pointer. POT.CHAR.MULTIPLE uses the X-register to store
multiple copies of the character in the A-register.
Lines 2980-3000 pick up the next character from the input line,and branch according to its ty^. If the character is 00' this
is the end of the line: then lines 3150 tack an ASCII <RETURN>
code on the end of the output l ine, and the subrout ine is
finished. If the character is positive, it is simple ASCII and

l i n e s 3 0 1 0 s i m p l y c o p y i t t o t h e o u t p u t l i n e . I f t h e c h a r a c t e r
i s nega t i ve , i t i s e i t he r a compressed b lank s t r i ng o r a
compressed st r ing of some other character. L ines 3030-3090
handle compressed blanks by putt ing the blank count into the
X - r e g i s t e r , a b l a n k i n t h e A - r e g i s t e r , a n d c a l l i n g
P U T. C H A R . M U LT I P L E . L i n e s 3 1 0 0 - 3 1 3 0 h a n d l e t h e o t h e r k i n d o f
repeated character by reading the repeat count and character
c o d e f r o m t h e i n p u t l i n e a n d t h e n c a l l i n g P U T. C H A R . M U LT I P L E .

L i n e s 3 3 4 0 - 3 5 5 0 a r e v e r y s i m i l a r i n f u n c t i o n t o t h e P R I N T
s u b r o u t i n e I p u b l i s h e d l a s t m o n t h i n m y S H O W I N D E X p r o g r a m . A
d i f f e r e n c e i s t h e u s e o f t h e " \ " c h a r a c t e r i n t h e s t r i n g . L a s t

in th 's program would have mere ly pr in ted the " \ " . The program
is month wi l l pr int a <RETURN> when i t sees a " \ " . Thist h i s m o n t h w i l l p r i n t

e n a b l e d m e t o u s e
P R I N T s u b r o u t i n e .

• I I U a J . U . W k X •

: h e P R I N T m a c r o t o g e n e r a t e c a l l s t o

L i n e s 3 5 6 0 - 3 8 3 0 a r e a s u b r o u t i n e f o r p r i n t i n g s t r i n g s w h i c h
b e g i n w i t h a l e n g t h b y t e . T h i s s u b r o u t i n e i s n o t e v e r c a l l e d
in the fancy vers ion o f my program g iven here. In the s imple
v e r s i o n i t w o u l d b e c a l l e d t o p r i n t t h e p r e - a s s e m b l e d
pathnames. I went ahead and assembled the subroutine anyway,
because i t i s an in teres t ing one. The macro PRSTR wi l l ca l l
i t , pu t t i ng t he add ress o f t he s t r i ng t o be p r i n t ed as da ta
i m m e d i a t e l y a f t e r t h e J S R P R S T R .

T h e s u b r o u t i n e u s e d i n t h e f a n c y v e r s i o n t o r e a d i n a p a t h n a m e
i s g i ven i n l i nes 3870 -4250 . The add ress o f t he bu f f e r f o r
receiving the' pathname is given as data fol lowing the JSR
RDSTR. Lines 3880-4010 accompl ish the task of copying this
a d d r e s s i n t o t h e c o d e b e l o w , i n t o l i n e s 4 1 5 0 a n d 4 2 4 0 . W h e r e
the l i s t ing shows $3333, the address o f the bu f fe r w i l l be
s to red . The loop in l i nes 4030-4210 keeps read ing charac te rs ,
s to r ing them in to tha t bu f fe r, and d isp lay ing them on the

I f a backspace is read, the charac ter a t the end o f the buffer
is backed out and the str ing backspace-space-backspace is
displayed on the screen. When a <RETURN> is read, the loop
t e r m i n a t e s a n d t h e n u m b e r o f b y t e s b e f o r e t h e < R E T U R N > i s
s t o r e d i n t h e fi r s t b y t e o f t h e b u f f e r b y l i n e s 4 2 0 0 - 4 2 5 0 .

T h e s u b r o u t i n e G E T. V I A . P N T R i n l i n e s 4 2 7 0 - 4 3 2 0 i s c a l l e d b y
both PRSTR and RDSTR to pickup the address which follows the
J S R c a l l i n g t h o s e s u b r o u t i n e s .

L i n e s 4 3 4 0 - 4 4 8 0 e i t h e r a s s e m b l e t w o 6 5 - b y t e b u f f e r s ( f a n c y
version) or two pathnames. Lines 4490 to the end assemble the
o t h e r b u f f e r s u s e d . S i n c e t h e b u f f e r s u s e d b y P r o D O S f o r t h e
open files must begin on a page boundary, l ine 4530 skips ahead
t o t h e n e x t p a g e b o u n d a r y .

For those of you who do not own the S-C Macro Assembler, I will
s t a r t i n c l u d i n g t h i s fi l e t r a n s f o r m e r i n e x e c u t a b l e f o r m o n
f u t u r e i s s u e s o f t h e A A L M o n t h l y D i s k . R e m e m b e r , y o u c a n s a v e
you rse l f a l o t o f t yp ing by subsc r ib ing to the Mon th l y D isk .
T h e s e d i s k s i n c l u d e a l l o f t h e s o u r c e c o d e i n S - C f o r m a t a n d
a l s o t h e t e x t o f a l l o f t h e a r t i c l e s .
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1 0 0 0 * S AV E S C . 2 . T E X T

1 0 2 0 *
1030 •
10A0
1050 ■
1 0 6 0 F
1 0 7 0 ■
1 0 8 0 P
1090 C
1 1 0 0 F
1 1 1 0 C
1 1 2 0 *
11 3 0 P
11 M 0 *
1150 Y
11 6 0 ^
1 1 7 0 *
1 1 8 0 I
1 1 9 0 i
1200 <
1 2 1 0
1 2 2 0

1230I2II0
1250 ^
1 2 6 0
1 2 7 0
1280
1 2 9 0
1 3 0 0
1 3 1 0
1 3 2 0

1 3 5 0
1 3 6 0
1 3 7 0
1 3 8 0

i m o
11120
11)30
11)1)0

201!18
1M70

20 1480
2 0 1 4 9 0

1 5 0 0
2 0 1 5 1 0

; 1 5 2 0
, 20 1530
: 2 1 1 5 4 0

2 1 1 5 5 0
1 5 6 0
1 5 7 0
1560

^ 20 ]i§°0
1 6 1 0

) 1 6 2 0
1630
1 6 4 0

) 2 2 1 6 5 0

•••line missing above was ".LIST MOFF,CON'
. O R $ 2 0 0 0

FANCy'"""Teq"i'"*' =0 to use pre-assembled fil
RDKEY .EQ $FDOC A few handy Monitor subroutines
GROUT !EQ $FD8E
PRBYTE .EQ JFDDA
GOUT .EQ $FDED

MLI.DATE .EQ $BF90 thru BF93 System DATE and TIME
KEYBOARD .EQ $GOOO For aborting a conversion run
S T R O B E . E Q $ G 0 1 0

PIN .EQ $00 Scanning pointer for input linePOUT .EQ $01 Stuffing pointer for output line
. M A M L I
JSR $BFOO
. D A # $ ] 1 , ] 2

. M A P R I N T
JSR PRINT
. A S - " J 1 »
. H S 0 0
. E M

".MA PRSTR
JSR PRSTR
.DA ]1
. E M

Pr in t 00- te rm 'd s t r ing a f te r
h e r e i s t h e s t r i n g
h e r e i s t h e 0 0 - t e r m i n a t o r

Print string beginning with byte count
a d d r e s s o f s t r i n g

2 0 1 6 7 0
21 1680

1 6 9 0
1 7 0 0
1 7 1 0
1 7 2 0

. 21 1730
1 7 4 0
1 7 5 0

21 1760
1 7 7 0

! 1 7 8 0
: 20 1T90

.MA RDSTR Read a string from keyboard or EXEC
J S R R E A D . S T R I N G ^ ^
. d a ] 1 a d d r e s s o f s t r i n g
. E M

« Program~to"read an S-C Macro source file
• a n d w r i t e i t a s a t e x t f i l e .

F I L E . T R A N S F O R M E R ^ ^
JSR OPEN.INPUT.FILE Open Source File
B G S . 3 . . . u n a b l e t o o p e n i t
L D A I R E F G e t R e f N u m f o r R E A D
S TA I O B . R E A D + 1

f t O p e n t h e t e x t fi l e
J S R O P E N . O U T P U T. F I L E
B C S . 3 . . . u n a b l e t o o p e n i t
L D A O R E F G e t R e f N u m f o r W R I T E
S T A I O B . E O F + 1 a n d f o r T r u n c a t i o n
S TA I O B . W R I T E + 1

• P r i n t " L I N E N U M B E R " . .
>PRINT "\LINE NUMBER: " for progress indicatorf t read byte count f rom source file

1 L D A # 3 r e a d 3 b y t e s ; b y t e c o u n t + l i n e #
STA IOB.READ- i -4

>MLI GA,I0B.READ
B G S . 2 E N D O F F I L E

f t r e a d r e s t o f l i n e f r o m s o u r c e fi l e
S E G r e s t o f l i n e i s 3 l e s s
L D A L I N E . S G t h a n b y t e c o u n t
SBG #3
S TA I O B . R E A D + 4
JSR DISPLAY.L INE.NUMBER to i nd i ca te p rog ress
B G S . 2 . . . w a n t s t o a b o r t

I > M L I C A , I O B . R E A D
I B G S . 2 E N D O F F I L E
I • B u i l d O u t p u t L i n e —
I J S R C O N V E R T . O N E . L I N E
I f t w r i t e l i n e o n t e x t fi l e
I L D A P O U T
I S T A I O B . W R I T E + 4 # B Y T E S T O W R I T E
) > M L I C B , I O B . W R I T E
) B G S . 2
) J M P . 1

a q e 2 4 A p p l e A s s e m b l y L i n e A p r i l , 1 9 8 8 C o p y r i g h t ( C ) S -

2 0 8 E F D
6 0

6 8
2 0 D A F D

AO 03
B 9 9 0 B F
9 9 E B 2 0

• t r u n c a t e t e x t f i l e
. 2 > M L I G F. I O B . E O F G E T M A R K

>MLI DO. IOB.EOF SET EOF
f t C l o s e b o t h fi l e s
. 3 > M L I G G . I O B . C L O S E

JSR GROUT
R T S

OPEN. INPUT. FILE
> P R I N T " \ I N P U T : "

.DO FANCY
>RDSTR PATHI

. E L S E
>PRSTR PATHI

F I N
>MLI G8, I0B.0PENI

BGS OPEN.ERROR
R T S

OPEN. ERROR
P H A

> P R I N T " \ E R R O R : "
P L A
JSR PRBYTE
S E G
R T S

O P E N . O U T P U T. F I L E
> P R I N T " \ O U T P U T : "

.DO FANCY
>RDSTR PATHO

. E L S E
>PRSTR PATHO

. F I N
. 1 > M L I G 8 , I 0 B . 0 P E N 0

BGC . 3
CMP #$46 was i t F ILE NOT FOUND?
BNE OPEN.ERROR

>MLI 82,0
L D Y # 3

0 . 2 L D A M L I . D A T E , Y
D S T A I 0 B . G R E A T E + 8 , Y
0 D E Y
0 B P L . 2
0 > M L I C O , l O B . C R E A T E
0 B G C . 1
0 B G S O P E N . E R R O R
0 . 3 R T S

0 IOBTCREATE .HS 07
0 . D A P A T H O

G 3 0 4 0 0
0 0 0 1 0 0
0 0 0 0 0 0 . H S 0 3 , 0 4 . 0 0 0 0 . 0 1 . 0 0 0 0 . 0 0 0 0

I O B . O P E N I . H S 0 3
. D A P A T H I
. D A B U F . I

I R E F . B S 1

lOB .OPENO . H S 0 3
.DA PATHO
. D A B U F. O
. B S 1

l O B . R E A D . H S 0 4 . 0 0
. D A L I N E . S G
. D A 0
. D A 0

IOBTWRITE .HS 04.00
. D A L I N E . T E X I
. D A 0
. D A 0

0 2 0 0 0 0
0 0 0 0
0 1 0 0

2530 lOB.EOF .HS 02.00.00.00.00
2540 lOB.CLOSE .HS 01.00
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2 5 5 0
2 5 6 0
2 5 7 0
25^0
2 5 9 0
2 6 0 0
2 6 1 0
2 6 2 0
26 30
2650

AO 04
A 2 B O
AD D7 22
D 9 5 0 2 1
AD D8 22
F9 55 21
9 0 1 0
E8

. 8 D D 8 2 2 2 6 5 0

. AD D7 22 2660

. F9 56 21 2670

. 8 D D 7 2 2 2 6 8 0

. 4 C 1 6 2 1 2 6 9 0
■ 8 A 2 7 0 0
. 2 0 E D F D 2 7 1 0
. . 8 8 2 7 2 0
- 1 0 D 9 2 7 3 0
- AO 05 2750
- A 9 8 8 2 7 5 0
- 2 0 E D F D 2 7 6 0
. 8 8 2 7 7 0
- D O F A
- A D 0 0 C O
- C 9 8 0
- 9 0 0 3
- B D 1 0 C O
- 6 0

0 1 O A 6 4
E 8 1 0
0 0 0 0 0 0
0 3 2 7

2 8 3 0
285o

DISPLAY. LINE. NUMBER
L D Y # 4

. 1 L D X # " 0 " ^ ,

. 2 L D A L I N E . S C + 1
CMP DECTBL.Y
LDA LINE.SC+2
SBC DECTBH.Y
B C C . 3
I N X
S TA L I N E . S C + 2
LDA LINE.SC+1
SBC DECTBL.Y
STA LINE.SC+1
J M P . 2

. 3 T X A
JSR COUT
D E Y
B P L . 1
LDY #5 „
LDA #$88

. 4 J S R C O U T
D E Y .
B N E . 4

r a p s e t c a r r y i f a n y k e y
B C C . 5
STA STROBE

. 5 R T S

2850 DECTBL .DA #1,#10,#100,#1000,#10000
2860 DECTBH .DA /I ,/1 0,/100,/1 OOMI0000

2 1 5 A -
2 1 5 0 -
2 1 5 E -
2 1 6 0 -
2 1 6 3 -
2 1 6 5 -
2 1 6 7 -
2 1 6 A -
2 1 6 D -
2 1 6 F -
2 1 7 1 -
2 1 7 3 -

75-

AO 00
8 4 0 1
8 4 0 0
2 0 8 E 2 1
F O 2 4
3 0 0 6
2 0 9 6 2 1
4 C 6 0 2 1
C9 CO
B O O B
2 9 7 F
A A
A 9 2 0
20 98 21
4 C 5 0 2 1
2 0 8 E 2 1

2 0 8 E 2 1
2 0 9 8 2 1
4 C 6 0 2 1
A9 OD

. 4C 96

2 8 7 0
2880
2 8 9 0
2 9 0 0
2 9 1 0
2 9 2 0
2 9 3 0
29 5o
2 9 5 0
2 9 6 0
2 9 7 0
2980
2 9 9 0
3 0 0 0
3 0 1 0
3 0 2 0

218E-
2 1 9 0 -
2192^
2 1 9 5 -

2 1 9 6 -

. . . E n d o f L i n e

. . .b lanks or o ther mul t ip le
s i m p l e A S C I I c h a r

. . . o t h e r m u l t i p l e

A 4 0 0
E 6 0 0
B9 D6
6 0

« b u i l d o u t p u t l i n e
* i g n o r e l i n e n u m b e r s
« expand b lanks and mul t ip les
fi  u s e l o w a s o i i
• e n d w i t h O D ( r e t u r n )

CONVERT.ONE.LINE
L D Y # 0
STY POUT
S T Y P I N

. 1 J S R G E T. C H A R
B E Q . 4
B M I . 2
JSR PUT.CHAR
J M P . 1
CMP #$C0
B C S . 3
AND #$7F
T A X

JSR PUT?CHAR.MULTIPLE
J M P 1
J S R G E T . C H A R g e t c o u n t
T A X
JSR GET.CHAR get repeated char
JSR PUT.CHAR.MULTIPLE
J M P . 1

. 4 L D A # $ 0 D
JMP PUT.CHAR

10 GET.CHAR
L D Y P I N
I N C P I N
L D A L I N E . S C , Y
R T S

putTchar
LDX #1

PUT.CHAR.MULTIPLE
LDY POUT

1 S T A L I N E . T E X T , Y
I N Y
D E X
B N E . 1
STY POUT -
RTS

2 1 A 4 - 6 8
21A5- 8D 51 22
21 A8'
2 1 A 9 '
21 AC
2 1 A F
2 1 B 2
2 1 B 3
2 1 B 5
2 1 B 7

P R I N T

8 D
2 0
A D
4 8
AD 51
4 8
6 0

5 2 2 2
C3 21
5 2 2 2

2 2

PLA" ' ■ "POP REIURN ADDRESS
STA PNTR+1 BECAUSE IT POINTS TO STRING
P L A
STA PNTR+2

LDA PNTRI2̂̂ "̂™UT RETURN ADDRESS ON STACK
P H A
LDA PNTR+1
P H A
R T S

2 1 B 8 -
2 1 B A -
2 1 B C -
2 1 B E -
2 1 C 0 -

0 9 8 0
C9 DC
D O 0 2
A9 8D
2 0 E D F D

2 0 4 8 2 2
D O F O
6 0

2 1 C 9 -
2 1 C A -
2 1 C D -
2 1 C E -
2 1 D 1 -
2 1 D 4 -
2 1 D 5 -
21D8-
2 1 D 9 -
2 1 D C -
2 1 D D -
2 1 E 0 -
2 1 E 1 -
2 1 E 4 -
2 1 E 7 -
2 1 E A -
2 1 E B -
2 1 E E -
2 1 F 0 -
2 1 F
2 1 F
2 1 F 6

6 8
8 D 5 1 2 2
6 8
8 D 5 2 2 2
2 0 4 8 2 2
A A
2 0 4 8 2 2
A 8
A D 5 2 2 2
4 8
A D 5 1 2 2
4 8
8 E 5 1 2 2
8 C 5 2 2 2
2 0 5 0 2 2
A A
2 0 4 8 2 2
0 9 8 0
2 0 E D F D
C A
DO F5

- 6 0

P V P O R A # $ 8 0
C M P # " \ "
B N E . 1
L D A # $ 8 D

. 1 J S R C O U T
P R I N T. V I A . P N T R

J S R G E T. V I A .
B N E P V P
R T S

• P r i n t a s t r i n g
• J S R P R S T R
» . D A a d d r e s s

P R S T R
I P L A
I S T A P N T R + 1

P L A
S TA P N T R + 2

I J S R G E T . V I A ,
I T A X
I J S R G E T . V I A
I T A Y
) L D A P N T R + 2
) P H A
) L D A P N T R + 1
) P H A
) S T X P N T R + 1
) S T Y P N T R + 2
) J S R P N T R
) T A X
) . 1 J S R G E T . V I A
) O R A # $ 8 0
D J S R C O U T
) D E X
3 B N E . 1
3 R T S

PRINT CHAR

PNTR GET NEXT CHAR OF STRING
00 = END OF STRING

w h i c h b e g i n s w i t h a b y t e c o u n t

o f b y t e c o u n t

P N T R

P N T R

PUT RETURN ADDRESS ON STACK

POINT AT STRING NOW
GET BYTE COUNT

PNTR GET NEXT CHAR OF STRING

INTRODUCTION
TO POSTSCRIPT
A 65 min user group VHS
video with Don Lancaster
sharing many of his laser
publishing and Postscript
programming secrets.
Includes curve tracing, $5
toner refilling, the lull Kroy
Kolor details, page layouts,
plus bunches more,

$ 3 9 . 5 0
F R E E V O I C E H E L P L I N E

ASK
THE GURU

An entire set of reprints to
Don Lancaster 's ASK THE
G U R U c o l u m n s , a l l t h e

way back to column one.
Edited and updated.

EJoth Apple and desktop
publishing resources are
inciuded that are not to be
f o u n d e l s e w h e r e .

$24.50

APPLE llc/lle
ABSOLUTE

RESET
Now gain absolute control
over your Applel You stop
any program at any time.
E l im ina tes a l l d ropou ts on
your HIRES screen dumps.
G e t s r i d o l a l l h o l e b l a s t

ing. For any lie or He.

$19.50

POSTSCRIPT
SHOW & TELL

Unique graphics and text
r o u t i n e s t h e o t h e r s d o n ' t
e v e n d r e a m o f . F o r r r t o s t

any Postscript printer.

Fully open, unlocked, and
easily adaptable to your
o w n n e e d s . A v a i l a b l e f o r
Apple, PC, Mac, ST, many
o t h e r s .

$39 .50
V I S A / M C
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• input~a~3trlng from the keyboard (or EXEC file)
READ.STRING

P L A
ST A PNTR+1
P L A
STA PNTR+2
J S R G E T. V X A . P N T R
S TA . 2 + 1

JSR getIvia.pntr
S T A . 2 + 2

LDA POTR+2 PUT RETURN ADDRESS ON STACK
PHA
LDA PNTR+1
P H A

. 0 L D X # 1
. 1 J S R R D K E Y

ORA #$80
CMP #488
B N E . 2
D E X
B E Q . 0
JSR COUT
LDA #■ •»
JSR COUT
L D A # 4 8 8
B N E . 2 5

fp{
B C S . 1
I N X

. 2 5 J S R C O U T
CMP #i8D
BNE . 1

0 D E X
D D E X
} . 3 S T X $ 3 3 3 3

§ « RTS
0 °̂'̂'̂^̂iNC™NTR+1 BUMP POINTER TO NEXT CHAR
0 B N E P N T R

0 PNTR LDA 43333 GET NEXT CHAR OF STRING
0 R T S

0 . D O F A N C Y
0 PATHI .BS 65
0 . E L S E
0 PATHI .DA #PATHI.LEN
1 0 . A S " S C . 2 . T E X T "
l O P A T H I . L E N . E Q • - P A T H I - 1
l O . . F I N

.DO FANCY
PATHO .BS 65

. E L S E
PATHO .DA #PATHO.LEN

. A S " T T T "
PATHO.LEN .EQ •-PATHO-1
^ .FIN
L I N E . S O . B S 2 5 6
LINE.TEXT .BS 256

.BS •+255/256^ 256-^
B U F. I . B S 4 1 0 0
BOF.O .BS 4HOO

P a d t o n e x t p a g e

Modify CATALOG to Show All AJxTypes" Bob Sander-Cederlof
Apple Computer has started spreading the word that they are
going to make further use of the AuxType field in the ProDOS
file directory. Until now it has had three primary purposes,
depend ing on t he fi l e t ype .

Binary files (type BIN, or $06) use the AuxType field to hold
the loading address. System files (type SYS, or$FF) files do
too, but since they always load at $2000 it is never used.
Applesoft files (type BAS, or $FC) also use it for the loading
address, but I don't believe it is ever used. I haven't tested
it, though. If you use the S-C Macro Assembler under ProDOS,
it uses a filetype called "S-C" for source code files. This is
type $FA, which ProDOS reserved for Integer BASIC, just in
case. S-C used type I files under DOS, so I decided to use
type INT files under ProDOS. Anyway, I put the loading address
in AuxType for these files too. It is never used.

Tex t fi l es use AuxType to spec i f y t he reco rd l eng th fo r
r a n d o m - a c c e s s fi l e s ; i t i s 0 0 0 0 f o r s e q u e n t i a l fi l e s .

AppleWorks files (types ADB or $19, AWP or $1A, and ASP or $1B)
are the most creative, using 15 of the 16 AuxType bits to
modify the file name characters. Each bit corresponds to one
of the file name characters,, allowing AppleWorks to show and
recognize the file name with lower-case letters and spaces in
it. Regular ProDOS only displays upper-case letters in the
names, and does not allow spaces. AppleWorks could have just
stored the real ASCII codes in the filename field, but then the
rest of ProDOS would not be able to access the files. By using
t h e A u x Ty p e fi e l d , a l l i s c o m p a t i b l e .

Probably there are some other uses for AuxType that I do notknow about. And now Apple has decided to use it to allow more
t h a n 2 5 6 d i f f e r e n t fi l e t y p e s . I t s e e m s t h a t 2 5 6 i s n o t g o i n g
to be enough now that we have ProDOS-16. If you are writing
software for the Apple market and you need some private
filetypes, you are supposed to write Apple Developer Tech
Support and tell them of your needs. They in turn will assign
you the appropriate file types. Since there are more requeststhan 256, they are starting to categorize them. For example,
there may be a future file type for all word processors, with
different AuxType values to distinguish various kinds of word
p r o c e s s o r fi l e s .

Apple has suggested that we start displaying the AuxType
information in CATALOGS for more types than just TXT and BIN.
I looked into BASIC.SYSTEM and found a patch that makes it
display for all file types. I also looked into the S-C Macro
Assembler's SCASM.SYSTEM for the same kind of patch.

In BASIC.SYSTEM, you need to change one byte from $27 to $11.
The byte is at $A513 after BASIC.SYSTEM is operating, so you
could do a POKE 42259,17 to turn the feature on, and POKE
42259,39 to turn it off. If you want to make a permanent
change, you can do i t this way:
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BLOAD BASIC.SYSTEM,TSi:S,A$2000
P O K E 1 2 0 5 1 , 1 7

IBSAVE BASIC.SYSTEM,TSYS,A$2000

Location 12051 is $2F13, which is where the code resides when
t h e fi l e i s B L O A D e d a s a b o v e .

In SCASM.SYSTEM, you need to change one byte from $16 to $00.
The byte is near $B000 when the S-C Macro Assembler is
operating, but the exact location depends on the particular
edition you have. I suggest dis-assembling starting at $AFiU
and look ing fo r the fo l low ing code:

C 9 0 4
D O 0 4
A 9 0 2
D O 0 6
C 9 0 6
D O 1 6
A 9 C I

CMP #$04
B N E . . .
L D A # $ D 2
B N E . . .
CMP #$06
B N E . . .
LDA ♦$C1

change th is "16" to "00 '

In the version I was using that "16" byte was at $BOOE. From
within the assembler I typed "$BO0E:OO" and that did the trick.
If the "$" commands don't work in your computer, you can go to
the monitor by typing "MNT" and the make the patch.

If you want to make a permanent change, you need to BLOAD
SCASM.SYSTEM, patch the byte, and BSAVE it again just li^^e I
did with BASIC.SYSTEM above. In my version, I found the byte
a t $ 5 1 0 E w h e n t h e fi l e w a s l o a d e d .

i l o Y o u H a v e

Apple Knowledge?
If you do. Applied Engineering would

like to put your knowledge to work.
We're looking for someone to fiU a
position in our Technical Support group.
You must have a strong working knowledge
of AppleWorks. ProDOS, DOS 3.3, and Applesoft BASIC.
Applied Engineering offers good benefits and a pleasant work
environment. Office is non-smoking. We're located in the
C a r r o U t o n a r e a .

So if you've got the knowledge and want to sink your teeth into a
position with an ever-expanding company, give us a caU at
(214) 241-6060.

©

o

B L O A D i n g D i r e c t o r i e s B o b S a n d e r - C e d e r l o f

D i d y o u k n o w t h a t P r o D O S w i l l l e t y o u B L O A D a d i r e c t o r y j u s t
l i k e a n y o t h e r k i n d o f fi l e ? I d i d n o t u n t i l t o d a y .

For example, i f I want to load the d i rectory o f my Sider hard
d i s k i n t o m e m o r y, I c a n t y p e B L O A D / H A R D l , T D I R , A $ 1 0 0 0 . I c a n
load in any subdirectory the same way. This works under both
BASIC.SYSTEM (App lesof t ) and SCASM.SYSTEM ( the S-C Macro
A s s e m b l e r ) s h e l l s .

I n b o t h c a s e s , i f y o u c a r e t o , y o u c a n fi n d t h e l e n g t h o f t h e
directory in bytes in locat ions $BEDB and $BEDC. $BEDB wi l l
always contain 00, and $BEDC will be the number of pages in the
d i r e c t o r y , o r t w i c e t h e n u m b e r o f b l o c k s .

I t r i e d B S A V E i n g . . . b u t i t i s p r o h i b i t e d . Y o u g e t a F I L E
L O C K E D m e s s a g e f o r y o u r e f f o r t s .

B a s i c - l i k e m a c r o s w h i c h m a k e t h e c o m p l e x s i m p l e . D o n ' t r e - w r i t e t h a t
multiplication routine for the hundredth timel Get EnterSoft Instead! Do
8/16/32/64 bit Math/Input-Output/Graphics simply without all of the
hass les . These rou t i nes a re a mus t f o r t he se r i ous p rog rammer who
doesn't want to spend all of his/her time trying to re-invent the wheel.
DOS 3.3 Version=$30.00, ProDos Version=$30.00, BOTH for only $50.00.
G E T Y O U R S T O D AY.

For once l A shape tab le program which is log ica i ly organ iz ied in to i ts
compone t pa r t s . Each sec t i on res ides i n i t s own p rog ram. The ed i to r,
d isk access, Hi-Res sect ion; each sect ion is separate. Wri t ten a lmost
ent i re ly in Bas ic , i t i s eas i ly modified. Not copypro tec ted! Put them on
Hard Disk, Ram Drive, anywhere! DOS 3.3 Version»$20.00, ProDos
Version=$20.00, BOTH for $30,001

Send Check or Honey Oder To:

Hark Hanning
c/o Simu!acron !/Bagoy 6ame

P.O.Box 58598
Webster, TX 77598
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V i s i t i n g P h o e n i x , c o n t i n u e d f r o m f r o n t p a g e .

B i l l M e n s c h g a v e s e v e r a l i n t e r e s t i n g t a l k s r e g a r d i n g t h e h i s t o r y
o f t h e 6 5 0 2 f a m i l y a n d i t s f u t u r e . T h e 6 5 8 3 2 i s o n t h e h o r i z o n ,
b u t n o t f u l l y d e fi n e d . W e k n o w i t w i l l h a v e 3 2 - b i t r e g i s t e r s ,
m u l t i p l y / d i v i d e i n s t r u c t i o n s , a n d p r o b a b l y e v e n fl o a t i n g p o i n t
a r i t h m e t i c . W e c a n a l s o b e c e r t a i n i t w i l l b e p l u g c o m p a t i b l e
w i t h t h e 6 5 8 1 6 , s o w e w i l l b e a b l e t o p l o p t h e m d i r e c t l y i n t o
A p p l e I l g s s o c k e t s . W e s t i l l h a v e o p p o r t u n i t y t o s e n d i d e a s f o r
i t s f e a t u r e s t o B i l l . S u g g e s t i o n : d o i t i n w r i t i n g , b e b r i e f ,
k e e p a n y s u c h l e t t e r t o o n e o r t w o i d e a s a n d n o m o r e t h a n t w o
p a g e s . I f y o u h a v e m o r e i d e a s , s e n d t h e m i n s e p a r a t e l e t t e r s ,
g i v i n g B i l l t i m e t o d i g e s t t h e m . S e n d y o u r i d e a s d i r e c l y t o B i l l
a t W e s t e r n D e s i g n C e n t e r , 2 1 6 6 E a s t B r o w n R o a d , M e s a , A Z 8 5 2 1 3 .
I f y o u a r e V E R Y s e r i o u s , g i v e h i m a c a l l a t ( 6 0 2 ) 9 6 2 - 4 5 4 5 .

Yo u m i g h t a l s o w a n t t o w r i t e f o r i n f o r m a t i o n a b o u t t h e i r n e w l i n e
o f m i c r o C O M P U T E R s : t h e W 6 5 C 1 3 4 i n c l u d e s a 6 5 C 0 2 , R A M , R O M , a n d
o o d l e s o f I / O g o o d i e s a l l i n o n e 6 8 - p i n p a c k a g e ; t h e W 6 5 C 2 6 5 w i l l
b e e v e n b e t t e r , a n d b u i l t a r o u n d a 6 5 C 8 1 6 ; a n d t h e W 6 5 C 3 6 5 w i l l
i n c l u d e a 6 5 C 8 3 2 .

A r e a l h i g h l i g h t o f t h e t r i p w a s m e e t i n g D o n L a n c a s t e r , a n d h i s
w i f e a n d d a u g h t e r . D o n w a s t h e r e t o s h o w a n d s e l l h i s m a n y b o o k s
a n d d i s k s f u l l o f A p p l e a n d P o s t c r i p t k n o w l e d g e , a n d b o t h h e a n d
w i f e B e a g a v e s e v e r a l s e m i n a r s d u r i n g t h e c o n f e r e n c e . I f y o u a r e
d o i n g A N Y T H I N G w i t h l a s e r p r i n t e r s , y o u n e e d t o l o o k a t w h a t D o n
h a s . H i s " A s k t h e G u r u " c o l u m n i n C o m p u t e r S h o p p e r i s a g o l d
m i n e , a n d y o u c a n g e t a n e a t l y b o u n d s e t o f r e p r i n t s f o r o n l y
$ 2 4 . 5 0 . S p e a k i n g o f g o l d m i n e s r e m i n d s m e o f c a v e s , a n d t h e f a c t
t h a t t h e L a n c a s t e r s a r e a v i d s p e l u n k e r s .

B i l l a n d I a l s o e n j o y e d o u r l e n g t h y d i s c u s s i o n s w i t h J e f f
C r e a m e r , S t e v e S t e p h e n s o n , a n d J o h n & R o n W r e n h o l t . J e f f i s a
t e a c h e r i n P r e s c o t t , A Z , a n d h a s p u b l i s h e d i n t h e s e p a g e s . S t e v e
i s c h i e f p r o g r a m m e r f o r C h e c k m a t e Te c h n o l o g y, a n d g a v e m e s o m e
w o n d e r f u l d i s k fi l e s a b o u t A p p l e W o r k s . E x p e c t t o s e e s o m e o f h i s
s t u f f h e r e i n t h e n e a r f u t u r e . J o h n i s t h e f o u n d e r o f B i g R e d
Apple Club, now called Big Red Computer Club. He and brother Ron
h a v e q u i t e a l o t t o o f f e r a n y P r i n t S h o p a f fi c i o n a d o s , i n c l u d i n g
a new program which le ts you pr in t labe ls w i th co lor graph ics .

" D o n o t b e c o n f o r m e d t o t h i s w o r l d , b u t b e t r a n s f o r m e d
b y t h e r e n e w i n g o f y o u r m i n d , t h a t y o u r m a y d i s c o v e r

t h e g o o d , a n d a c c e p t a b l e , a n d p e r f e c t w i l l o f G o d . "

A p p l e A s s e m b l y L i n e ( I S S N 0 8 8 9 - 4 3 0 2 ) i s p u b l i s h e d m o n t h l y b y S - C S O F T W A R E
C O R P O R A T I O N , P . O . B o x 2 8 0 3 0 0 , D a l l a s , T e x a s 7 5 2 2 8 . P h o n e ( 2 1 4 ) 3 2 4 - 2 0 5 0 .
S u b s c r i p t i o n r a t e i s $ 2 4 p e r y e a r i n t h e U S A , C a n a d a , a n d M e x i c o , o r $ 3 6 i n
o t h e r c o u n t r i e s . B a c k i s s u e s a r e $ 1 . 8 0 e a c h f o r V o l u m e s 1 - 7 , $ 2 . 4 0 e a c h f r o m
l a t e r V o l u m e s ( p l u s p o s t a g e ) . A s u b s c r i p t i o n t o t h e n e w s l e t t e r w i t h a M o n t h l y
D i s k c o n t a i n i n g a l l p r o g r a m s o u r c e c o d e a n d a r t i c l e t e x t i s $ 6 4 p e r y e a r i n
t h e U S A , C a n a d a a n d M e x i c o , a n d $ 9 0 t o o t h e r c o u n t r i e s .

A l l m a t e r i a l h e r e i n i s c o p y r i g h t e d b y S - C S O F T W A R E C O R P O R A T I O N , a l l r i g h t s
r e s e r v e d . ( A p p l e i s a r e g i s t e r e d t r a d e m a r k o f A p p l e C o m p u t e r , I n c . )
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V o l u m e 8 — I s s u e 8 M a y , 1 9 8 8

A b o u t S - C M a c r o C r o s s A s s e m b l e r s 3
P e e k i n g I n s i d e A p p l e W o r k s 1 . 3 , P a r t 6 4
K l a x o n S o u n d E f f e c t 2 0

A p p l e W o r k s S e g m e n t F u n c t i o n s 2 1
M o r e o n A u x T y p e s i n P r o D O S C A T A L O G S 2 4
N e w V e r s i o n 1 . 2 o f B A S I C . S Y S T E M 2 5
T h e A p p l e I I x W i s h - O - G r a m 2 8

T h e L a s t I s s u e

c

4

(

w i th deep regre t I have to in fo rm you tha t th i s i s the las t
issue of Apple Assembly Line. The income at S-C Software has
suddenly and final ly decreased beyond the point at which AAL
can cont inue to be publ ished. I have found employment
e l s e w h e r e , a n d f o r t h e t i m e b e i n g h a v e p u t S - C S o f t w a r e t o
sleep. I will be working full time now as a programmer for a
cer ta in major manufacturer of Apple per iphera l boards, for whom
I h a v e w r i t t e n a c o n s i d e r a b l e a m o u n t o f fi r m w a r e o v e r t h e l a s t
fi v e y e a r s : A p p l i e d E n g i n e e r i n g .

I f y o u r s u b s c r i p t i o n e x p i r a t i o n d a t e i s s t i l l i n t h e f u t u r e ,
then I owe you something in place of those future issues of the
n e w s l e t t e r . I w o u l d l i k e t o r e p a y y o u w i t h m a t e r i a l s I h a v e o n
hand, such as back issues of the newsletter, copies of my
s o f t w a r e p r o d u c t s , o r p e r h a p s b o o k s .

I n o r d e r t o d e t e r m i n e h o w
s u b s c r i p t i o n , l o o k a t t h e
t h e t o p l i n e y o u w i l l s e e
T h e fi r s t t w o d i g i t s a r e
m o n t h o f w h a t s h o u l d h a v e
your hands is issue 8805.
e x p i r a t i o n d a t e , a n d m u l t
p r o d u c t t o t h e m o n t h o f y
t h e r e s u l t s h o u l d b e t h e
e x a m p l e , i f y o u r e x p i r a t i
i s s u e s .

many mon ths rema in on your
m a i l i n g l a b e l . A t t h e r i g h t e n d o f
a f o u r - d i g i t n u m b e r , s u c h a s 8 8 1 2 .

t h e y e a r , t h e l a s t t w o d i g i t s a r e t h e
been your l as t i ssue . The i ssue in

S u b t r a c t 8 8 f r o m t h e y e a r o f y o u r
i p l y t h e r e m a i n d e r b y 1 2 ; a d d t h e
o u r e x p i r a t i o n d a t e , a n d s u b t r a c t 5 ;
n u m b e r o f i s s u e s I o w e y o u . F o r
o n c o d e i s 8 9 0 3 , I o w e y o u 1 0 m o r e

If possible, I would like to give you back issues in place of
f u t u r e o n e s . P l e a s e w r i t e m e a n d l e t m e k n o w w h i c h i s s u e s y o u
w o u l d l i k e . I n c l u d e s o m e s e c o n d c h o i c e s i n c a s e I r u n o u t o f
some of the issues. I f you had a subscr ip t ion which inc luded
month l y d i sks , I w i l l a l so i nc lude the d i sks w i th the back
i s s u e s .

< < c o n t i n u e d o n n e x t p a g e > >



Of course, if you already have all of the back issues you will want to work out
some other arrangement. Alternatively, you may want to select some itemCs)
from among the following software and hardware products and apply your
remaining subscription toward the purchase price. The actual amount of your
credit depends on how much you paid for your subscription; I'll trust you to
w o r k t h a t o u t .

By the time you are reading this, I will be working during the day for my new
employer. Please write with your request, or call and leave complete details '
on my answering machine at (214) 324-2050, by September 30, 1988.

S - C M a c r o A s s e m b l e r Ve r s i o n 2 . 0 D O S $ 1 0 0 , P r o D O S $ 1 0 0
. . b o t h f o r $ 1 2 0

Vers ion 2 .0 DOS Upgrade K i t fo r 1 .0 /1 .1 /1 .2 owners $20
P r o D O S U p g r a d e K i t f o r Ve r s i o n 2 . 0 D O S o w n e r s $ 3 0

Cross Assemblers for owners of S-C Macro Assembler . . $32.50 to $50 each
(More info on these below)

S-C DisAssembler (ProDOS only) L t h o u t s o u r c e c o d e $ 3 0
w i t h s o u r c e c o d e $ 5 0

P r o V I E W ( P r o D O S - b a s e d d i s k u t i l i t y p r o g r a m ) $ 2 0

Full Screen Editor for S-C Macro (with complete source code) .... $49

S - C C r o s s R e f e r e n c e U t i l i t y . . w i t h o u t s o u r c e c o d e $ 2 0
w i t h s o u r c e c o d e $ 5 0

S-C Word Processor, both DOS & ProDOS, both 40- & SO-columns,
w i t h c o m p l e t e s o u r c e c o d e . . . $ 5 0

DP 18 and DPFP, double precision math for Applesoft,
including complete source code. . . $50

S-C Documentor (complete commented source code of Applesoft ROMs)

A A L Q u a r t e r l y D i s k s e a c h $ 1 5 , o r a n y f o u r f o r $ 4 5

V i n y l d i s k p a g e s , 6 " x 8 . 5 " , h o l d t w o d i s k s e a c h . .

S i d e r 2 0 M e g H a r d D i s k , i n c l u d e s c o n t r o l l e r & s o f t w a r e

65802 Microprocessor, 4 MHz (Western Design Center)

10 fo r $6

($695) $550

. . . $ 2 5

q u i k L o a d e r E P R C M S y s t e m ( S C R G ) ( $ 1 7 9 ) $ 1 7 0 •
P R O m G R A M E R ( S C R G ) ( $ 1 1 9 . 5 0 ) $ 1 1 0 •

» These items add $2 for first item, $.75 for each additional item for
S h i p p i n g i n U S A .

4 - Add $10 fo r sh ipp ing i n USA.
Cus tomers ou ts i de USA inqu i re f o r pos tage needed .
Te x a s r e s i d e n t s p l e a s e a d d s a l e s t a x t o a l l o r d e r s .
« M a s t e r C a r d , V I S A , D i s c o v e r a n d A m e r i c a n E x p r e s s »

A b o u t S - C M a c r o C r o s s A s . B o b S a n d e r - C e d e r l o f

Combining the versatile Apple II with the S-C Macro Cross Assemblers provides a
cost effective and powerful development system for many different
m i c r o p r o c e s s o r s .

All of the S-C Macro Assemblers are all identical in operation: only the
language assembled is different. Each S-C Macro Assembler is a complete macro
assembler with an integrated, co-resident program editor, and operates in any
member of the Apple II family having at least 48K RAM and one disk drive
(ProDOS versions require 64K RAM). Each is written in 6502 assembly language
for execution in Apple II series computers, but assembles standard mnemonics
for the target processor into binary object code for that processor. The
standard version assembles code for either 6502, normal 65C02, the Rockwell
special version of the 65C02, or 65C8l6 microprocessors. Cross Assemblers are
a v a i l a b l e f o r a w i d e v a r i e t y o f m i c r o p r o c e s s o r s .

S-C Cross Assemblers are sold as supplements to the standard S-u Macro
Assembler. The S-C Macro Assembler, complete with 120-page reference manual,
costs $100 for either the DOS 3.3 or ProDOS version, or $120 for both; once you
have it, you may add as many Cross Assemblers as you wish at a much lower
price. The following S-C Macro Cross Assembler versions are now available:

M i c r o p r o c e s s o r

M o t o r o l a :

M i t s u b i s h i :

I n t e l :

DOS 3 .3 ProDOS Both

Z i l o g :

6 8 0 0 , 1 , 2 , 8 / 6 3 0 1 $50 $50 $ 7 0

6 8 0 5 $50 $50 $70
6 8 0 9 $32 .50 n / a
6 8 H C 11 $50 $50 $70
6 8 0 0 0 $50 n / a

5 0 7 4 0 s e r i e s $50 $50 $70

8 0 4 8 f a m i l y $ 3 2 . 5 0 n / a

8 0 5 1 f a m i l y $ 3 2 . 5 0 n / a

8 0 8 0 / 8 0 8 5 $32 .50 n / a

Z - 8 0 $32 .50 n / a

Z - 8 $32 .50 n / a

1 8 0 2 / 1 8 0 5 $ 3 2 . 5 0 n / a

L S I - 1 1 $ 5 0 n / a

G I - 1 6 5 0 $ 5 0 $50 $70
G I - 1 6 7 0 $50 $50 $70

L H 5 8 0 1 $ 5 0 $50 $ 7 0S h a r p : L H 5 d 0 1

The assembled object code may be directed either to Apple memory or to a DOS
3.3 or ProDOS binary file. If you have an EPRCM burner, the object can be
burned into EPRCMs. (We recommend and sell the SCRG PromGramer, which burns
any 24- or 28-pin EPRCM from 2716 through 27512. It fits in an Apple slot, and
is only $140.) Other options are to download your object code to a target
system via a serial port, to download to a ROM-emulator, or to execute dir̂ lyout of Apple memory with a co-processor card. Co-processor cards for the Z-«0,
6809, and 68000 are available from various manufacturers.

D i e A s s e m b l y L i n e M a y , 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E Apple Assembly L ; ^ 1988 Copyr igh t (C) S-C SOFTWARE Page 3



Peeking Inside AppleWorks* 1.3 . Bob Sander Cederlof
This seems like a good time to give some sort of index to all
of the pieces of AppleWorks X have discussed in the past five
issues of AAL. The following table is in order by a
w i t h i n t h e c o d e .

1 0 0 0 -
1 1 8 6 -
1 1 9 E -
1 2 2 D -
1 3 4 1 -
1 3 6 6 -
1 3 6 E -
1 3 9 D -
1 3 B 2 -
1 3 C 1 -
1 4 D 0
1 4 D 1 -
1 5 4 0 -
1 5 4 4 -
1 5 4 A -
1 5 5 2 -
1 5 7 6 -
1 5 9 3 -
1 5 9 9 -
1 5 9 C '
1 5 A 1
1 5 A B
1 5 B C
1 5 C A
1 6 0 B
1 6 0 F
1 6 1 7
1 6 2 2
1 6 2 9
1 6 3 4
1 6 4 5
1 6 5 E -
1 7 1 6 -
1 7 3 8 -
1 7 7 9 -
1 7 9 D -
1 7 D 1 -
1 8 1 5 -
1 8 1 8 -
1 8 2 3 -
1 8 3 7 -
1 8 4 2 -
1 8 5 0 -
1 8 6 C -
1 8 7 2 -
1 8 7 A -
1 8 A D -
1 8 D D -
1 8 E 4 -
1 8 F 2 -
1 9 0 C -

1 9 1 D '
1 A 7 4 '

1 1 8 5
1 1 9 D
1 2 2 C
■1 3 4 0
• 1 3 6 5
■1 3 6 D
• 1 3 9 C
• 1 3 B 1
■1 3 C 0
- 1 4 C F

- 1 5 3 F
- 1 5 4 3
■1 5 4 9
- 1 5 5 1
- 1 5 7 5
- 1 5 9 2
- 1 5 9 8
- 1 5 9 B
- 1 5 A 0
- 1 5 A A
- 1 5 B B
- 1 5 C 9
- 1 6 0 A
- 1 6 0 E
- 1 6 1 6
- 1 6 2 1
- 1 6 2 8
- 1 6 3 3
- 1 6 4 4
- 1 6 5 D
- 1 7 1 5
- 1 7 3 7
- 1 7 7 8
- 1 7 9 C
- 1 7 D 0
- 1 8 1 4
- 1 8 1 7
- 1 8 2 2
- 1 8 3 6
- 1 8 4 1
- 1 8 4 F
- 1 8 6 B
■1 8 7 1
- 1 8 7 9
■1 8 A C
- 1 8 D C
- 1 8 E 3
- 1 8 F 1
- 1 9 0 B
- 1 9 1 C
- 1 A 7 3
- l A F B

J M P v e c t o r , e t c .
CALL.FOR.AWPROGRAM.DISK
LOAD.PROGRAM.SEGMENT.A
LOAD.SEGMENT.FROM.D ISK
A P P E N D . S T R I N G S
CLEAR.MAIN.WINDOW
FLUSH.KEYBUF.CHECKING.ESC
C L R . L I N E . X . T O . L I N E . Y
C H E C K . K E Y B U F
v a r i o u s m e s s a g e s
I N V E R S E . F L A G
D I S P L A Y . S T R I N G
F U N . C L R . L I N E
F U N . C L R . C H . T O . E O L
F U N . H O M E
F U N . C L R . C H . T O . E O S
F U N . G O T O . X Y
F U N . C U R S O R . L E F T
F U N . H A N G . U P
m o r e o f C U R S O R . L E F T
F U N . C U R S O R . R I G H T
F U N . C U R S O R . U P
F U N . C U R S O R . D O W N
S C R O L L
F U N . I N V E R S E
F U N . N O R M A L
f u n . c o r n e r . b r
F U N . C U R S O R . B O L
F U N . C O R N E R . T L
F U N . F U L L . S C R E E N
F U N . B E E P
F U N . S H U F F L E
B A S E . C A L C
C L R . C H . T O . E O L
F U N T B L
C O N V E R T . A . T O . R J B F . S T R I N G
D I V I D E . P O . B Y. P 2
A n o t h e r H A N G . U P
B E E P. A N D . C L E A R . K E Y B U F
M O V E . C U R S O R . T O . X Y
S H O W . H E L P . S T R I N G
W A R N . I F . F U L L D E S K
S H O W . F U L L D E S K . W A R N I N G
S H O W . C O M M A N D . E N T R Y
C A L L . O R G A N I Z E R
C O P Y . S C R N . L I N E . T O . 0 9 0 0
G E T . x . P A R H S
G E T . M E N U . T A B L E . I N D E X
M A K E . M E N U . L I N E . N O R M A L
M A K E . M E N U . L I N E . I N V E R S E
R E S T O R E . E S C A P E . A N D . H E L P
S E L E C T. M E N U . L I N E
R E V E R S E . A . S C R E E N . L I N E

F e bM a r 8 8 ,
M a r 8 8
M a r 8 8
M a r 8 8
D e c 8 7
t h i s i s s u e
t h i s i s s u e
t h i s i s s u e
F e b
M a r

J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
J a n 8 8
t h i s i s s u e
t h i s i s s u e
J a n 8 8
t h i s i s s u e
F e b 8 8
t h i s i s s u e
t h i s i s s u e
t h i s i s s u e
t h i s i s s u e
t h i s i s s u e
F e b 8 8
D e c 8 7

Apr 88
Apr 88
Apr 88
A p r 8 8
Apr 88

t h i s i s s u e

l A F C - l A F F S E T. P R O D O S . B LT ^ ^ A P . M a r 8 8
I B O O - I B O A C L R . P R O D O S . B I T M A P M a r 8 8
1 B 0 B - 1 B 2 A D R AW. T O P. A N D . B O T T O M . L I N E S t h i s i s s u e
1 B 2 B - 1 B 3 3 P O S T . C H A N G E . F L A G
1 B 3 4 - 1 B 4 D M U L T I P L Y . X . B Y . Y
1 B 4 E - 1 B 8 3 M U L T I P L Y . P O . B Y . P 2
1 B 8 4 - 1 B A B H O V E . B L O C K . D O W N
I B A C - I B D E M O V E . B L O C K . U P
I B D F - I B F O P O P . E S C A P E . R O A D . M A P
1 B F 1 - 1 C 1 3 W A I T. F O R . S PA C E . R E T U R N . O R . E S C A P E
1 C 1 4 - 1 C 2 0 v a r i a b l e s f o r P R I N T E R
1 C 2 1 - 1 D 0 D P R I N T E R . D R I V E R
I D O E ? 7 ?
1 D 0 F - 1 D 2 F P U S H . E S C A P E . R O A D . M A P
1 D 3 0 - 1 D 3 4 v a r i o u s v a r i a b l e s
1 D 3 5 - 1 D 4 5 A W . K E Y I N
1 D 4 6 - 1 D D A K E Y I N . A N O T H E R . C H A R
1 D D B - 1 E 7 F K E Y I N . A N A L Y S I S
1 E 8 0 - 1 E 8 9 M O V E . C U R S O R . T O . T C O L . T R O W
1 E 8 A - 1 E 9 3 S A V E . G O T O . X Y
1 E 9 4 - 1 E A 8 M A P . S C R N . C H A R S . T O . I N T E R N A L
1 E A 9 - 1 E B 3 P O I N T. P S T R . A T. O A O O
1 E B 4 - 1 E B E M A P . L O W E R . T O . U P P E R
1 E B F - 1 E D 8 F I L T E R . L C . T O . U C
1 E D 9 - 1 E F 7 C O M P A R E . S T R I N G S
1 E F 8 - 1 F 0 9 M O V E . S T R I N G
1 F 0 A - 1 F 3 D R E A D . K E Y B O A R D
1 F 3 E - 1 F 9 F D I S P L A Y . A T
1 F A 0 - 1 F A 6 T R U N C A T E . T O . 7 9 . I F . O V E R . 8 0
1 F A 7 - 1 F D 0 P O L L . K E Y B O A R D
I F D l - l F D F D E L A Y . T E N T H S
1 F E 0 - 1 F E 8 C L E A R . K E Y B U F
1 F E 9 - 1 F F 4 D I S P L A Y . T O K E N . X
1 F F 5 - 2 0 2 8 D I S P L A Y . O N . L I N E . 2 3
2 0 2 9 - 2 0 9 2 D I S P L A Y . M E N U . L I N E

t h i s i s s u e
t h i s i s s u e
t h i s i s s u e
D e c 8 7
t h i s i s s u e
t h i s i s s u e

t h i s i s s u e
th i s i s s ue
t h i s i s s u e

th i B i s s ue
F e b 8 8
F e b 8 8
F e b 8 8
F e b 8 8
t h i s i s s u e
th i s i s s ue
F e b 8 8
F e b 8 8
t h i s i s s u e
D e c 8 7
D e c 8 7
D e c 8 7
F e b 8 8
t h i s i s s u e
t h i s i s s u e
D e c 8 7
J a n 8 8
F e b 8 8
t h i s i s s u e
t h i s i s s u e

Apr 88

As you can see, I am trying to fill in all the gaps this month
There is st i l l more code beyond $2092 in the main sect ion of
AppleWorks, running all the way up to $2E84, but I have not
fi n i s h e d d i s a s s e m b l i n g a l l o f i t y e t .

OiNf. L/tMCASKTEFt STUF

Apr 88

INTRODUCTION
TO POSTSCRIPT
A 65 min user group VHS
v i d e o w i t h D o n L a n c a s t e r
sharing many of his laser
publishing and Postscript
programming secrets.
Includes curve tracing, $5
toner refilling, the full Kroy
Kolor details, page layouts,
plus bunches more.

$39 .50
F R E E V O I C E H E L P L I N E

ASK
THE GURU

An entire set ol reprints to
Don Lancas te f s ASK THE
G U R U c o l u m n s , a l l t h e

way back to column one.
Edited and updated.
Both Apple and desktop
publishing resources are
included thai are not to be
f o u n d e l s e w h e r e .

$24 .50

APPLE l ie/ l ie
ABSOLUTE

RESET
Now gain absolute control
over your Applet You slop
any program at any time.
Eliminates all dropouts on
your HIRES screen dumps.
G e t s r i d o l a l l h o l e b l a s t
ing. For any lie or lie.

$19.50

POSTSCRIPT
SHOW & TELL

Unique graphics and text
r o u t i n e s t h e o t h e r s d o n ' t
e v e n d r e a m o f . F o r m o s t
any Postscript printer.

Fully open, unlocked, and
easily adaptable to your
o w n n e e d s . A v a i l a b l e t o r

Apple, PC, Mac, ST, many
o t h e r s .

$39 ,50
V I S A / M C
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1 0 9 D -
1 1 A 1 -
1 3 8 2 -
1 4 D 1 -
1 8 2 3 -
1 8 A E -
1 8 B 2 -
1 8 B 4 -
1 B 8 4 -
1 D 3 5 -
1 E A 9 -
1 E F 8 -
1 F E 0 -
2 0 9 3 -
2 0 A E -
2 0 B E -
C 0 8 2 -
C 0 8 3 -
D 0 0 2 -
D 0 2 6 -
D 0 4 4 -
D 0 2 9 -
F D E D -

2 4 -
2 5 -
3 6 -

S o -
8 8 -
8 9 -

9 1 -
9 3 -
9 4 -

9 8 -
9 A -
9 B -
9 C -
9 D -
9 E -
9 F -
A O -
A 1 -
F O -
F 2 -

O A O O -
0 C 6 C -
0 C C 6 -
0 C E 8 -
0 E A 8 -
O E A D -
O E A E -
0 E B 2 -
0 E B 3 -
oeb4-

0 F 3 D -

0 F 6 1 -
O F 7 0 -
0 F 7 1 -
0 F 7 3 -

0 F C 4 -
0 F C 6 -
O F E F -
0 F F 3 -
o f f 4 -
0 F F 5 -

1030 RJBF.STRING* '^•EQ $109D Mar 88
o4o LOAD.PROGRAM.SEGMENT.A .EQ $11A1 Mar

F e b 0 0
Jan 88
F e b 8 8
D e c 8 7
D e o 8 7
D e c 8 7
D e c 8 7
F e b 8 8
Feb §8
D e c
Feb 88 i ssue

1040 LOAD.PROGRAM.SEGMENT.A .EQ $11
1 0 5 0 C H E C K . K E Y B U F - E Q $ 1 3 B 2
1 0 6 0 D I S P L AY. S T R I N G - E Q $ 1 4 D 1
1070 MOVE.CURSOR.TO.XY .EQ il8231o8o GET.4.PARMS -EQ $18^
1 0 9 0 G E T. 2 . PA R M S - E Q i 1 8 B 2
11 0 0 G E T. A . PA R M S - E Q $ 1 8 B 4
1110 MOVE.BLOCK.DOWN .EQ ilB84
1 1 2 0 A W . K E Y I N - E Q i l D 3 5
1130 POINT.PSTR.AT.OAOO .EQ i EA9
11 4 0 M O V E . S T R I N G - E Q i l E F S
1150 CLEAR.KEYBUF -EQ $1FE0
1 1 5 0 D I S P L A Y. S T R I N G . P O . 1
1170 DRAW.BOTTOM.LINE .E
11 8 0 R E P E AT. C H A R . Y. X . T I . ^ S
1 1 9 0 R C H . D O O O . E
1 2 0 0 R A M . D O O O - E
1210 M.EASURE.FREE.MEMORY .E
1 2 2 0 X . D 0 2 6 . E
1 2 3 0 D I S P L A Y . K . A V . A I L . E , , „
124O DISPLAY.function.AJJD.ESCAPE.MAP .EQ $D029
lyo MON.COUT .EQ $FDp
1270 MON.CH .EQ
1280 MON.CV .EQ
1 2 9 0 C S W L . E Q
1 3 0 0 C S W H . E Q
1 3 1 0 P S T R . E Q

i s s u e
i 8 i s s u e
i s s u e
i s s u e
i s s u e
i s s u e
i s s u e
i s s u e
i s s u e
i s s u e
i s s u e
i s s u e

^20AE
$ 2 0 B E

$C082
iC083
i D 0 0 2
iD026
$ D 0 4 4

s n i u r o i n . j : . ^ . p u u , ^ i
1320 FLAG.FOUND.ESCAPE
330 Z.89 .EQ $89
340 e___uaed by Mul t ip .

5 0 H . R E G
5 0 H U L . X . FA C TO R
7 0 M U L . Y. FA C TO R

.EQ

1390 WINDOW.TOPl400 WINDOW.BOTTOM .EQ
1410 PNTR
1420 PO
1 4 3 0 P I
144O P2
1450 P3
1460 P4
1470 P51460 COUNT
1 4 9 0 Z . A 1
1 5 0 0 D I V I S O R
1510 REMAINDER
1 5 2 0 • -

.EQ |93

.EQ $94

.EQ $ 9 5
-EQ $ 9 6
.EQ $98 ,99
.EQ $9A
■ EQ $9B
.EQ $9C
.EQ |9D.EQ $9E
• EQ $ 9 F
.EQ $ A 0 , A 1
.EQ $ A 1
• EQ $F0,F1
.EQ $F2,F3

D i v i d e
9 2

i n i t i a l l y 2
i n i t i a l l y 2 1

( 3 r d f r o m t o p )
( 3 r d f r o m b o t t c r a )

S T R . A . E Q
F L A G . C U R R E N T. F I L E . E Q

1 5 5 0 F L A G . F O U N D . S PA C E . E Q
1 5 6 0 E S C A P E . R O A D . M A P . E Q
1 5 7 0 O P E N . P R I N T E R . F L A G . E Q
1580 TOOL .EQ $OEAD
1 5 9 0 T R O W . E Q
1 6 0 0 X . 0 E B 2 . E Q

1 5 3 0
1 5 4 0

feOAOO
0C6C

bcC6
0CE8

fcOEAB
n i n e 2 1 - b y t e e n t r i e s

1610 X.OEB3 .EQ
1620 X.0EB4 .EQ
1630 »-1 6 4 0 » F o l l o w i n g 1 6 4 b y t e s a r e c o p y o f f i r s t 1 6 4 b y t e s
1650 « in SEil.PR fi le (0F19.. .OFBD) :

1670 CURRENT.PRINTER.no .EQ $0F3D Currently Active Printer # (1-3)

S O E A E

|0EB2
$0EB3
^oeb4

1 6 8 0
1 6 9 0
1 7 0 0
1 7 1 0
1 7 2 0

* T h r e e 3 6 - b y t e d a t a a r e a s , o n e f o r e a c h p r i n t e r
" F 5 1 - F 7 4

1730174O
1 7 f

iF75-F98
^ - IF99-FBC
X.OF6I .EQ $0F6i
X.OF70 .EQ $0F70

1760 X.0F71 .EQ $0F71

17̂0 X.0F73 .EQ J0F73
1790 FLAG.DONT.ANALYZE.KEY "TEQ $0FC4
1800 SLOTRCH.MAP
1810 FLAG. APPLE. 2C
1820 H IDE .FULLDESK.WARNING
1830 CHAR.FOR.BOTTOM.LINE
1840 KBYTES.DESKTOP.LEFT
1 8 5 0 «

@ o

0FC6
O F E F

, . . F C D ( 8 B Y T E S )
0 1 = A p p l e / / c , e l s e 0 0 .

0 F F 4
0FF5,FF6

Hie new DataLink™2400 modem
from Applied Engmeering, if s a ^

than |ust twice as fast

. . . > v.. "
: s ' -

Aĵplied Engineering's new DataLink" 2400. Simply pul,
the flne-si modem on the market for your Apple lle^.,
H e o r 1 I + .

Bring home a world of information . . . from up to the
minute flight information to whole libraries of resource
materials. Even download free software and games.
Twice the speed-

At transmission speeds up
to 2400 bps (bits-per-second),
Applied Engineering's new
DataLink 2400 is capable of
putting text on the screen faster
than tire human eye can follow.
That means you can capture a

great deal more material in less
time than with 1200 bps modems. .And unlike otoer
modems, the DataLink 2400 comes complete with
powerful, easy-to-use communications software.
Complete communications software included.

Boch our new DataLink 2400 and our DataLink 1200
modems feature AE's exclusive communications software
—on disk and in ROM—ever\-ihing needed to get you
immediately up and running. Our powerful Datalerm
software for the Ilub and He supports \T-52 screen
emulation, macros, file transfers, on-line time display,
recording buffer and more. It even stores hundreds of" phone numbers for auto-dialing and log on. .And for il+
and 64K lie owners, our OnLine 64 software has many of
iJie same jy^wcrful features.

Wor ldwide compat ib i l i t y.
The DataLink 2400 is fully compatible with Bell 103 and

212 protocols, as well as European protocol CCiTT\'.22
BiS, V.22 and \'.21 h operates at var>-ing transmission
siJceds from 0-300. 1200 and 2400 bps.

Ibe new 2-i00, like our bost-selling DataLink' 1200.
carries a full fne year warranty' and comes complete wnii
r.vo modular phone jacks for data and voice calls, a
ihouglufu! feature that means fewer wires to ctmnecL v;e
also include an extra long telephone cable, in case your
computer is across the r(X)m from your telephone jack.
Yoti can track the [uogre.ss of cills either electronically or
via on-b^ard speaker. And built-in diagiKxsiics relial>!y
check iransmi.ssion accuracy.

A

/-TTC'i.'S' iuhj^'a U> tmlKiut nolu.-:
Inulcy'uirkit fj Ihfir n-spixliiv ini^k-n

i l irmii iy aiiJprvJuil n

Packed with important feanires;
• Non-volatile memory for modem coitflguraiion
• Full Haves AT compatibility
o Point-to-Point, ASCI! Express, Access il compatibility', in

addition to AE's included DacaTerrn and Oni.ine 64
s o f t w a r e .

• Super Serial Card "Front End" for highest .software
compatibility (unlike others)

• Adaptive equalization and descrambling
• Hardware configuration for DSR and DCD
• PC Transporter (MS-DOS) compatibility
• FCC certified design

$204.90 in freebies.
We also throw in a nice coUection of

goodies—a free subscription to the
GEnie network worth $29.95, $60 of

^ free on-line time from NewsNet. a free
\ $50 subscription to die Official Airline

0\ Guide and a fee-waived membership
to Tlie Source worth $49.05 plus
$15 of free on-line time,

That'.s $204.90 woith of free

memberships, discounts and
on-line time when you purcha.se the powerful Datal.ink
2400 at $239.

DataLink 1200 reduced.
Loaded with all the features of the new 2400, (except - -

ccm; DSR/DCD and non-volatile ROM configuraiiun.s)
our 1200 bps DataLink modem, com-
plete with .st̂ frware and freebies, is an
affordable alternative at only $179-
D a t a L i n k 1 2 0 0 $ 1 ' 7 9
D a t a L i n k 2 4 0 0 $ 2 3 9
Order today.!

Tu order or for more informalion, see ycrur dealer or call
(214) 241-6IXiO loday, 9 'am to 11 pm. " days. Or .send
check or money order io .-Vpplied Engineering. .\!a.sterCard,
N'lSA and C.O.D. welcome. Texas residenis add "% sales
ta.x. Add $10 outside U.S.A

4PPLI€D €riGin€€PiriG~
7hc' Apple enbaiicemetil experls.

(214) 241-6060
RO, Box 3100. CaiTolllon. TX "3011

P a g e 6 A p p l e A E s e i n b l y L i n e H a y , 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E



.ph $1366
• CLEAR WINDOW, THEN SET FULL SCREEli

•"(1366) 1000 25E2 2710 2ACA 2D3^
C L E A R . M A I N . W I N D O W

LDX WINDOW.TOP
LDY WINDOW.BOTTOM
JSR CLR.LINE.X.TO.LINE.Y

^ R T S
• Flush buffer, but set flags if <SPC> or <ESC> found
• (niE*) 100F
FLUSH.KEYBUF. CHECKING. ESCAPE. AND. SPACE

L D A # 0
STA FLAG.FOUND.ESCAPE
S T A F L A G . F O U N D . S P A C E ^
L D A # 1 S i g n a l n o t t o a n a l y z e c h a r i n K E Y I N
S TA F L A G . D O N T. A N A LY Z E . K E Y

. 1 J S R C H E C K . K E Y B U F
B E Q . 3 . . . n o c h a r s i n b u f f e r
J S R A W . K E Y I N

• C M P # i l B < E S C > ?
B N E , ^ . . . n o
L D A # 1 . . . y e s , s e t fl a g a n d g e t a n o t h e r
STA FLAG.FOUND.ESCAPE
B N E . 1 . . . a l w a v s

. 2 C M P # i 2 0 < S P A C E > ?
B N E . 1 . . . n o , g e t a n o t h e r
L D A # 1 . . . y e s , s e t fl a g a n d g e t a n o t h e r
STA FLAG.FOUND.SPACE
B N E . 1 . . . a l w a y s

. 3 L D A # 0 n o w b u f f e r i s e m p t y , .I S T A F L A G . D O N T. A N A L Y Z E . K E Y R e s t o r e c h a r - a n a l y s i s i n K E Y I N
( R T S r e t u r n

• C l e a r s c r e e n f r o m l i n e ( X ) t o l i n e ( Y ) , a n d
• s e t w i n d o w t o f u l l s c r e e n .
» ( X ) = t o p l i n e t o c l e a r
• ( Y ) = b o t t a a l i n e t o c l e a r

I • (139D*) 1012 136A
C L R . L I N E . X . T O . L I N E . Y

) S T X C L R S T R + i |
I L D X # 7 9
I J S R M O V E . C U R S O R . T O , X Y
) J S R D I S P L A Y . S T R I N G . P O
I . D A C L R S T R
I R T S

C L R S T R . D A # 6 6 b y t e s i n s t r i n g .
. H S D C S e t b o t t o m - r i g h t c o r n e r o f w i n d o w
.HS OS.00.00 Go to XX,yy
. H S O A C l e a r i n s i d e w i n d o w
. H S O F B a c k t o a f u l l - s c r n w i n d o w

. M A M S G

. D A # : 1 - « - 1

. A S " j l "

MACRO TO SHORTEN LISTING

p r e s s R e t u r n .

. E M
. M A A S M A C R O T O S H O R T E N L I S T I N G
. A S / ] 1 /
. E M

MSgTT1~>HSG "Place the AppleWorks PROGRAM disk in Drive 1 and
!hs Open-Apple picture ) press Return.
> A S " - ? f o r H e l p "

MSG..3 .DA #MSG..A-«-1
> A S " T y p e e n t r y o r u s e "
. H S 8 1 O p e n - A p p l e p i c t u r e
> A S " c o m m a n d s "

MSG. .4 >MSG "Press Space Bar to con t inue "
MSG.. 5 >MSG "Do you reeil ly want to do this"
MSG.. 6 >MSG "Type number, or use arrows, then press Return "
MSG..7 .DA #MSG..X-*-1

. H S O A i n v e r s e
>AS " WARNING. Desktop is full. Action not completed. «
. H S O B n o r m a l

H 3 G X
M a y , 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E

SPECIAL I ! I EXPANDED RAM/ROM BOARD: $39.00
Similar to our $30 RAM/ROM dev board described below. Except this board has two sockets to hold your choice
of 2-2K RAM. 2-2K ROM or even 2-4K ROM for a total of 6K. Mix RAM and ROM too. Although Apple limits
access to only 2K at a time, soft switches provide convenient socket selection. Hard switches control defaults.

IMPROVED IN ][ IN A MAC (ver 2.0): $75.00
Now includes faster graphics. UniOisk support and more! Bi-directional data transfers are a snap! This Apple II
emulator runs DOS 3.3/PRODOS (including 6502 machine language routines) on a 512K MAC or MACPLUS. All
Apple II features are supported such as HI/LO-RES graphics. 40/00 column text, language card and joystick.
Also included; clock. RAM disk, keyboard buffer, on-screen HELP, access to the desk accessories and support
for 4 logical disk drives. Includes 2 MAC diskettes (with emulation, communications and utility software, plus
DOS 3.3 and PRCCOS system masters, including Applesoft and Integer BASIC) and 1 Apple II diskette.

SCREEN.GEN. $35,00
Develop HI-RES screens for the Apple II on a Macintosh. Use MACPAINT (or any other application) on the MAC to
create your Apple II screen. Then use SCREEN.GEN to transfer directly from the MAC to an Apple 11 (with
SuperSerial card ) or lie. Includes Applo II diskette with transfer software plus fully commented SOURCE code.

MIDI-MAGIC for Apple //c: $49.00
Compatible with any MIDI equipped music keyboard, synthesizer, organ or piano. Package includes a MiDI-out
cable (plugs directly into modem port - no modifications required!) and 6-song demo diskette. Large selection of
digitized QRS player-piano music available for 19.00 per diskette (write for catalog). MIDI-MAGIC compatible
with Apple II family using Passport MIDI card (or our own input/output card w/drum sync for only $99.00).

FONT DOWNLOADER & EDITOR: $39.00
Turn your printer into a custom typesetter. Downloaded characters remain active while printer is powered.
Use with any Word Processor program capable of sending ESC and control codes to printer. Switch back and
forth easily between standard and custom fonts. Special functions (like expanded, compressed etc.) supported.
Includes HIRES screen editor to create custom fonts and special graphics symbols. For Apple ll. il+. //e. Specify
printer: Apple Imagewriter.Apple Dot Matrix, C.ltoh 8510A (Prowriter), Epson FX 80/85. or Okidala 92/192.
* FONT LIBRARY DISKETTE ^1: $19.00 contains lots of user-contributed fonts for ail printers

supported by the Font Downloader fit Editor. Specify printer with order.
D15A5M 2.2e : $30.00 ($50.00 with SOURCE CocJe)

Use this intelligent disassembler to investigate the inner workings of Apple II machine language programs.
DiSASM converts machine code into meaningful, symbolic source compatible with S-C, LISA. ToolKit and other
assemblers. Handles data tables, displaced object code Sc even provides label substitution. Address-based triple
cross reference generator included. DISASM is an invaluable machine language learning aid to both novice
expert alike. Don Lancaster says DISASM is "absolutely essential" in his ASSEMBLY COOk.BOOK.

The 'PERFORMER- CARD: $39.00 ($59.00 With 50URCE Code)
Converts a 'dumb' parallel printer 1/F card into a 'smart' one. Simple command menu. Features include
perforation skip, auto page numbering with date 2* title, large HIRES graphics & text screen dumps. Specify
printer: I1X-80 with Graflrax-80. MX-IOO. MX-80/100 with Graftraxplus. NEC 8092A. C.ltoh 8510
(Prowriter). OkiData 82A/83A with Ok.igraph 2k OkiData 92/93. _

'MIRROR' ROM: $25.00 ($45.00 with SOURCE Code)
Communications ROM plugs directly into Novations Apple-Cat Modem card. Basic modes: Dumb Terminal.
Remote Console L Programmable Modem. Features include: selectable pulse or tone dialing, true dialtone
detection, audible ring delect, ring-back, printer buffer. 80 col card 2k shift key mod support.

RAM/ROM DEVELOPMENT BOARD: $30.00
Plugs into any Apple slot. Holds one user-supplied 2K.x8 memory chip (6115 type RAM for program development
or 2716 EPROM to keep your favorite routines on-line). Maps into $CnOO-CnFF and $C800-CFFF.

C-PRINT For The APPLE / /c : $69.00
Connect standard parallel printers to an Apple //c serial port. Separate P/S included. Just plug in and print!

Unless otherwise specified, all Apple 11 diskettes are standard (not copy protected!) 3.3 DOS.
Avoid a $3.00 handling charge by enclosing full payment with order. ViSA/MC and COD phone orders Ok..
RAK-WARE 41 Ralph Road W.Orange NJ 07052 (201)325-1885



2 7 0 0
2 7 1 0
2 7 2 0

• ph $1790

2730 > (179D) 1018 2037 25A0 25C5 2506
C o n v e r t ( A ) t o r i g h t - j u s t i fi e d , b l a n k - fi l l e d

decimal string in RJBF. STRING. Also return
t h e t h r e e d i g i t s i n A . X , Y. I n b o t h P ^ ^ a o e s ,
the three digits are in ASCII, with leading
z e r o e s c o n v e r t e d t o b l a n k s .

1 7 9 0 -
1 7 9 F -
1 7 A 1 -
1 7 A 3 -
17Ali-
1 7 A 6 -
1 7 A 7 -
1 7 A 9 -
1 7 A B -
1 7 A D -
1 7 A F -
1 7 B 0 -
1 7 B 2 -
1 7 B 3 -
1 7 B 5 -
1 7 B 7 -
1 7 B 9 -
1 7 B B -
1 7 B D -
1 7 B F -
1 7 C 1 -
1 7 C 3 -
1 7 C 6 -
1 7 C 7 -
1 7 C A -
1 7 C D -
1 7 0 0 -

1 7 0 1 -
1 7 0 4 -
1 7 0 6 -
1 7 0 9 -
1 7 0 B -
1 7 0 E -
1 7 0 F -
1 7 E 1 -
1 7 E 3 -
1 7 E 5 -
1 7 E 7 -
1 7 E 9 -
1 7 E A -
1 7 E C -
1 7 E E -
1 7 F 0 -
1 7 F 2 -
1 7 F 4 -
1 7 F 6 -
1 7 F 8 -
1 7 F A -
1 7 F C -
1 7 F D -
1 7 F F -
1 8 0 1 -
1 8 0 2 -
1 8 0 4 -
1 8 0 6 -
1 8 0 8 -
1 8 0 A -
1 8 0 C -
1 8 0 0 -
1 8 0 F -
1 8 1 1 -
1 8 1 3 -
1 8 1 4 -

A O
C9

2 7 4 0
2 7 5 0
2 7 6 0
2 7 7 0
2780
2?00 CONVERT.A.TO.RJBF.STRING

9 0 0 6
3 8

^cl "
DO F6
A 2 3 0
C9 OA
9 0 0 6
3 8
Eg OAE8 ^
DO F6
0 9 3 0
CO 30
DO 08
A O 2 0

2 8 1 0
2 8 2 0
2830

8 4 0

. 1

E O
D O
A 2 2 0
8 C 9 E
A8
8 E 9 F
8C AO
AD 9E
6 0

2 0 A E
B 1 9 A

2 8 .
2 8 5 0
2 8 6 0
2 8 7 0
2 8 8 0 . 2
2 8 9 0 . 3
2 9 0 0
2 9 1 0
2 9 2 0
2 9 3 0
2 9 4 0
2 9 5 0 . 4
2 9 6 0
2 9 7 0
2 9 8 0
2 9 9 0
3 0 0 0
3 0 1 0

1 0 3 0 2 0 . 5
3 0 3 0

10 304O
1 0 3 0 5 0
10 3 060

3 0 7 0
3080
i 0 9 0

L D Y # ' 0 "
CMP #100
B C C . 2
S E C
S B C # 1 0 0
I N Y
B N E . 1
L D X # ' 0 '
CMP #10
B C C . 4
S E C
SBC #10
I N X
B N E
ORA
C P Y # ' 0 '

#̂ 0'
B N E . 5
L D Y # ' '
C P X # ' 0 '
B N E . 5
L D X # ' '
S T Y R J B F. S T R I N G + 1
T A Y
S T X R J B F. S T R I N G + 2
STY RJBF.STRING+3
L D A R J B F. S T R I N G + 1
R T S

( 1 7 D 1 ) 1 0 1 E

S t a r t w i t h A S C I I z e r o
C o u n t t h e h u n d r e d s
. . . n o n e l e f t
t a k e 1 0 0 o u t

a n d c o u n t i t

Start"with ASCII zero for 10'3
C o u n t t h e t e n s
. . . n o n e l e f t
t a k e 1 0 o u t

s u i d c o u n t i t
. . . a l w a y s
Change un i t s t o ASCI I
Change leading zero to blank
. . . n o t a l e a d i n g z e r o
. . . I z , c h a n g e t o b l a n k

M i g h t b e a n o t h e r I z , t e n s d i g i t
. . . n o t a l e a d i n g z e r o
. . . I z , c h a n g e t e n s t o b l a n k" ' s t o r e t h e 3 c h a r a c t e r s

a l s o r e t u r n i n A X Y

1 0 0 D I V I D E . P O . B Y. P 2
J S R G E T. 4 . PA R M S
L D A ( P O ) . Y G e t t w o a r g u m e n t s v i a P 0 - P 3
S T A M . R E G . Y D i v i d e n d
LDA (P2T,Y
S TA D I V I S O R , Y D i v i s o r
I N Y
C P Y # 1
BEQ .1
L D A D I V I S O R
O R A D I V I S O R + 1
B N E . 2
S E C D i v i s i o n b y z e r o , r e t u r n . C S .
B C S . 5 . . . a l w a y s
L D A # $ 0 0
S T A R E M A I N D E R
S T A R E M A I N D E R + 1
L D X # $ 1 0
R O L M . R E G
R O L M . R E G + 1
R O L R E M A I N D E R
R O L R E M A I N D E R + 1
S E C
L D A R E M A I N D E R
S B C D I V I S O R
T A Y
L D A R E M A I N D E R + 1
S B C D I V I S O R + 1
B C C . 4
S T Y R E M A I N D E R
S T A R E M A I N D E R + 1
D E X
B N E . 3
R O . M . R E G
R O L M . R E G + 1
C L C
R T S

m

For Those Who Want the Most
From Those Who Make the Best gs-RAMI"

Noii'expandllxUCS-H-lMcmclROMidlhuptoSMJ-GqrinsUmlOiriiiemoiyuilhl/xallneivGS-R^m'
Engineering has die moist e.xperiencx'

i n d i e i n d a s m - u i d i h x u i e n - b a c k e d m e m o r v '
Ibr the .\|plc )'Ou are as,siired o)t" the mtist
reliaWe memori' Ixtodo iip s\>qem aniibble.

in the wxiiid of b-atien'-backed memor\',
RdidMity- Is everything Tliar's \\h\' .-Sppiietl
Engineering uses .suite-of-die-an "GEbCEU-'s"
instead of Ni Cid baneries (if Ni Cids oiromt

disdiaigcd periodicalN-, ihe\' lose much
dieir capacity-). RamKeeĵ er has about 6
hours of "total jxjwer failure" back-up time.
That's 6 times the anitxint of other siiitems.
But with poveer fiom \our utill otitlet,
RomKeeper yvill back-up GS-RAM
Pius, or most other lies memory' cirds
indefin i te l y - . Shou ld you e \e r haye a " to ta l

power failure." RaniKeeper switches to its
6-hour battery-. VX'hen power letums, Ram-
Keeper will automatically' recharge the banety-
to flill power. RamKeeper incotporaies a
dual-rate charger, status LED.'s, and ad-
\anced power reducing circuitry'. RamKeeper
ccmes complete with battery-, software, and
d o c u m e n t a i i o a

GS-RAM's Got i t A IX !
• 5-y ear wanantv- — parts & labor
• 6 k-VM banks (most cards have 4)
• Memory- expansion pott
• ROM e.xpansion port

Ultra-fast disk caching cxi ProlXS 8 AND
ProDOS 16.

Expands AfT^eWorks internal limits
Includes hi-res self test
No sddered-in RAM chips
ExpandahJe to 8 MEG
No configuration blocks to set
RamKeeper back-up option allows
permanent storage of progran':- & data
15-day money--back guarantee
ProudK- made in the US-A

O O

gs-R\M has an all neyv desiga A design that
deliyers higher performance including in
creased .s;3eed, greater expandibilit\; and
improved software.
More Sophisticated, Yet
E a s i e r t o U s e

gs-RAM works with all liGS software In faa
citJ}' program that aias on Apple's smtiUer
memory' card runs on the cs-RAM But yyitli
OS-RAM >-ou can have more memory-, im
proved j^erfbrmance itnd almost ui-Jimiced
expansion caj:Kibilities. NN'e'ye designed the
new gs-R\M to be easier to use too—you
don't have to adjust the size of your RAM
disk every- time you use a DM.A device. No
other RAM card with mcxe than 4 banks of
memory- installed can make the same claim.

More than Just Harchvure
Each gs-RAM and GSRAM Hus includes ilie

mast powerflil set of lies software enliance-
ments ayailaUe anyyvhere. In faa our nearest

competitor offers onK- a fiaaion of the
iny-aluable programs that we irrdude yyith
each gs-RAM card TliLs software includes the
most poyverflil disk-caching program as-ailabie.
the gs-RAM Cache The Cache will make most
of your applicaiiotis run up to 7 nPux Jctsier.
.Aso included is a diagnasirc utility- that lets
you test your GS-RAM b\- grap îc-alK' showing
die location of any- b:rd or improperly-
iiisuilled RAM chips .And for Apple^'orks
users, yve giye you our exclusive Expander
paigiam that dnunaticilK- enhances both the
c-npabiliiles and speed of .•NjipleWorks.
Making AppleWorks Even Bener

.NplDlied Engineering's E.\pandcT program
eliminates .-NpiiteNX'ork.s inicmai memory- limits
aik^yying it to reaignize up to 8 megabytes of

, desktop workspace. Nbu can inaease die
; limits from onk 7,250 lines to 22.600 lines in
1 die word ptiressor tuid from 6,350 records

to 22,600 records in the diLibase. Ihe
. E.ypander aiknys all of .AppieNX'orks. induding

prim fuixtion.s to aunxiiaiicalK- lixid into^ RAM- 'Ihe dipfx.xird size yyill inaeitse from
I 255 to 2.042 lines mrLxinium. gs-RaM yyill
1 autoniaticalh' segnieni kirger fiks .so y-oii cin
; .save diem onto muiupie Ikppies .-Aid

GS-RAM pruyides a built-in print buffer that
tdlows you to condnue working in Apple-
NX'orks while your printer is still processing
text You can eyen load Pinixiint or Macro-
NXbrks and >our fu\orite .spelling checker into
RAM for instant response.

Grow by Kilobytes or Megabytes
We offer cs-RAM in cyyo configurations so

)Ou can inaease pxir memory- 256K at a
time (gs-RAM) or a megabyte at a time
(cs-RAM Pius). Both tire IlGS compauble tind
both come yyidi our ixiwerfttl enhanc-emenc
sofb.\are cs-RAM can hold up to 1.5 MEG of
256k chips and cs-RAM I4us can hold up to
6 iNEG using 1 MEG chips. And since both
use standard RAM chijis (not high-priced
SLMNrs), >-ou'll find expanding your cs-RAM
or GS-RAM Plus easy-. con\enient, and very-
economical For furdier exjiansion, you can
plug a 2 MEG "piggyback" card into the cs-
RANTS expansion pon for up to 3-5 MEG of
total Gtpacity-. Or up to a yviiopping 8 MEG
on CS-RANl Wus, If a cs-RANl owner outgrows
3.5 MEG, he can easily- upgrade to cs-RANI
Has for a nomiail charge
Permanent Storage for an
"Instant On" Apple

NXlth our RmiKee|x;r'' back-up option,
your cs-RAM or cs-RANl Plus will retain both

programs and ckiia while your ilcs is turned
off Now w1ien you lum your lies b-ack oa
your favorite softyytu-e is on your screen in
under 4 secxinds! NXldi RtmKeeiier you c:ui
diyide your nc.s nienviry- into pan "electronic
liard disk" and p;in extended RAM. Even
cliange the memory- Ixiundaries at ;my
time—and ui an\- way—\ou yviuiL Because

g s - R A M w i t h 2 5 6 K $ 1 8 9
g s - R A M w i t h 5 1 2 K $ 2 5 9
g s - R A M w i t h 1 M E G S 3 9 9
g s - R A M w i t h 1 . 5 M E G $ 5 3 9
gs-RAM wi th 2 .5 to 3 .5 MEG CALL
g s - R A M P l u s w i t h 1 - 8 M E G C A L L
R a m K e e p e r O p t i o n $ 1 7 9

Sleiv \C'oznutk the crvator
of Apple Computer

"hi ijuuhn-.
/ x - r f b n m i n c e .
Ci)ni/j(iiihilin\
I'xpauJcihilin- and
support, Applied
lin^iineeiin^'s UsRA.\l
a n d ( i s / i - L M P l u s a r e

n u m b e r o n e . "

O r d e r t o d a y ! |
See your dealer or call .-NppJied Engineering j

today, 9 am to 11 pin " days Or send |
check or money-Older to Applied Engineering j
.Nlasieri lard NISX and CO D. welcome. i
Texas residents add .sales tax. Aik\ SIO.OO '
o u t s i d e L " . S A

^ipPLi^D 6nGiri^€RiriG~;
Tlx Apple enhancement e.xperLt. '

(214) 241-6060
P.O. Box 798. CjrniUioru IX 75006

I'na-s .tuhni-i ii> clxm^v unfxmt notice.

ivR-yyt ovR-VM lilts Ji>il RuhKlxtxt m- irKL-tairtcs of ,A4Ti-ti<.yi Kn$:»xvnnH Otlicr IxuixU ;uxl jxixliio minx-Nore (vp.«4caxl cratleimrta ot dieu hoUos
» ( 1 8 1 5 ) 1 0 - l B 1 5 9 9 1 8 1 5 2 D 4 5

1815- 4C 15 18 3490 HANG JMP HANG
3 5 0 0 "

_ 1 . . . r t n O M a i / T Q R R r r » n v r - i o h t ( T ) S - C S O F T W A R E



• (I8l8) 10?J 1986 1A2D 1C0C
BEEP.ADD.CLÊ .KEYBOFL D X # $ 1 0 B L E P T O K E N

JSR DISPLAY.TOKEN.X
JSR CLEAR.KEYBUF
L D A # $ 0 1
R T S

--------7
•"0037" 1027 201c

JSR DISPLAY.AT

.DA #$42,#$17,MSG..2
R T S

•Apple-? for Help^

3 7 1 0
3720
3 7 3 0
3740 .
3750 •
3760 •

iloo
3 8 1 0
3820

i z3850 .
1 3860

3 8 9 0 ,
3900 '
3 9 1 0 '
3 9 2 0 !' Iz
p§.3970 '
39 So (
3 9 9 0
MOOO
I tO lO

1 1(020
KO3O
AOflO
1(050
4 0 6 0
4070
40S0
4 0 9 0
4 1 0 0
4 1 1 0

F 4 1 2 0
0 4130
0 4 1 4 0

4 1 5 0
4 1 6 0
4 1 7 0

8 4180
4 1 9 0
4 2 0 0

>0 4210
4 2 2 0

;o 4230
4 2 4 0
4 2 5 0
4 2 6 0
4 2 7 0
42S0
4 2 9 0

3 C 4 3 0 0
4 3 1 0

mis

"̂"̂ -Vô A'-lcfYfis.DESKW.LEFT
ORA KBYTES.DESKTOP.LEFT+1
B N E 1
JSR SHOW.FULLDESK.WARNING
LDA #$00

. 1 R T S

•"(1850) 102D 184A

B n e . 2 D o n ' t d i s p l a y a n y t h i n g
LDX WINDOW.BOTTOM

STX .1 Store line number to print on
J S R D I S P L AY. AT

D A # $ F F
1 !DA #$00,MSG..7 "WARNING"

JSR WAIT.FOR.SPACE.REHIRN.OR.ESCAPE
LDA CHAR.FOR.BOTTOM.LINE
JSR DRAW.BOTTOM.LINE

. 2 R T S

•""(l86CrT030
SHOW.ENTER.COMMAN D.MSG

J S R D I S P L A Y . O N . L I N E . 2 3 . , „
DA MSG..3 "Type Entry or use Apple-commands

R T S

•"a8727l033'238F
CALL .THE.ORGANIZER

LDX #$F8
T X S
L D A # $ 2 0
JSR LOAD.PROGRAM.SEGMENT.A* Even though the above is a JSR, it never returns—

tt from LOAD.PROGRAM.SEGMENT.A, because it enters
» t h e O R G A N I Z E R d i r e c t l y

-----^bob
*

• (1B0B) 10M8 2765
DRAW.TOP.AND.BOTTOM.LINES

L D X # $ 0 3 " H O M E " TO K E N
J S R D I S P L AY, T O K E N . X
J S R X . D 0 2 6
JSR DISPLAY.FUNCTION.AND.ESCAPE.MAP
L D X # $ 0 0
L D Y W I N D O W . T O P
D E Y
JSR MOVE.CURSOR.TO.XY
L D X # $ ^ F ^ ^
L D Y # * = ' P R I N T 7 9 = ' s a b o v e w i n d o w
J S R R E P E AT. C H A R . Y. X . T l b ^ S
L D A # • - ' P R I N T 7 9 - ' 3 b e l o w w i n d o w
JSR DRAW.BOTTOM.L INE
R T S

* M a r k t h a t t h e c u r r e n t fi l e h a s b e e n c h a n g e d .

0 •'(1B2B^ 104B
0 POST.CHANGE.FLAG
0 L D A F L A G . C U R R E N T . F I L E
0 O R A # $ 0 2
0 S T A F L A G . C U R R E N T . F I L E
0 R T S

P a g e 1 2 A p p l e A s s e m b l y L i n e H a y , 1 9 8 8 C o p y r i g h t ( C ) S -

0 * (1B3M) 104E 1A09 1035 2538 2550 2575
0 M U b T ^ P L Y. X . B Y. Yto STX MUL.X.FACTOR0 S T Y M U L . Y . F A C T O R

4 3 9 0 L D A # $ 0 0
1 4 4 O O S TA M . R E G
M H I O L D X # 8 8 b i t s
i 1 i | 2 0 . 1 L S R M U L . X . F A C T O R
4 1 1 3 0 H O C . 2
4 4 4 0 C L C
4 4 5 0 A D C M U L . Y . F A C T O R
4 4 6 0 . 2 R O R
4 4 7 0 R O R M . R E G
4 4 8 0 D E X
4 4 9 0 B N E . 1
4 5 0 0 S T A M . R E G + 1
4 5 1 0 R T S
4 5 2 0 * -
4530 * ( 1 B 4 E ) 1 0 5 1

2 0 A E 1 8
B 1 9 A
9 9 9 E 0 0
B 1 9 0
99 91 00

4 5 4 0 M U L T I P L Y. P O . B Y. P 2
4 5 5 0 J S R G E T . 4 . P A R M S
4 5 6 0 . 1 L D A ( P O ) , Y
4 5 7 0 S T A P 4 . Y
4 5 8 0 L D A ( P 2 ) , Y
4 5 9 0 S T A M . R E G , Y
4 6 0 0 I N Y
4 6 1 0 C P Y # $ 0 1
4 6 2 0 B E Q . 1
4 6 3 0 L D A # $ 0 0
4 6 4 0 S T A C O U N T
4 6 5 0 S T A Z . A 1
4 6 6 0 L D X # $ 1 1
4 6 7 0 C L C
4 6 8 0 . 2 R O R Z . A 1
4 6 9 0 R O R C O U N T
4 7 0 0 R O R M . R E G + 1
4 7 1 0 R O R M . R E G
4 7 2 0 B C C . 3
4 7 3 0 L D A C O U N T
4 7 4 0 C L C ,• 4 7 5 0 A D C P 4
4 7 6 0 S T A C O U N T
4 7 7 0 L D A Z . A 1
4 7 6 0 A D C P 5
4 7 9 0 S T A Z . A 14 8 0 0 . 3 D E X
4 8 1 0 B N E . 2
4 8 2 0 R T S

4 8 4 0 . p h $ 1 B A C

4860 *'(1BAC7io7 1D1C 2404 26 3B 2653
4870 M O V E . B L O C K . U P

1 B A C - A 9 06 4 8 8 0 LDA #$06
1 B A E - 2 0 B 4 1 8 4 8 9 0 J S R G E T. A . PA R M S
1 B B 1 - A 5 9 F 4 9 0 0 L D A P 5

1 B B 3 - F O O B 4 9 1 0 BEQ .1
1BB5- 18 4 9 2 0 C L C
1 B B 6 - 6 5 9B SI38 A D C P I

1 B B 8 - 8 5 9 B S T A P I
1 B B A - A 5 9 F 4 9 5 0 L D A P 5
1 B B C - 6 5 9 D 4 9 6 0 ADC P3
1 B B E - 8 5 9 D 4970 S TA P 3
1 B C 0 - A 4 9 E 4980 . 1 L D Y P 4
1 B C 2 - F O 0 8 4 9 9 0 B E Q . 3
1 B C 4 - 8 8 5 0 0 0 . 2 D E Y
1 B C 5 - B 1 9C 5 0 1 0 LDA (P2),Y
1 B C 7 - 9 1 9A 5 0 2 0 STA (PO),Y
1 B C 9 - 9 8 5 0 3 0 T Y A
1 B C A - D O F 8 5 0 4 0 B N E . 2
1BCC- C6 9 F 5 0 5 0 . 3 D E C P 5
1 B C E - 3 0 O E 5 0 6 0 B M I . 5
1 B D 0 - C 6 9 B 5070 D E C P I
1 B D 2 - C 6 9 D 5080 DEC P3
1 B D 4 - 8 8 5 0 9 0 . 4 D E Y
1 B D 5 - B 1 9C 5 1 0 0 LDA (P2) ,y

STA (PO),Y1 B D 7 - 9 1 9A 5 1 1 0
1 B D 9 - 9 8 5 1 2 0 T Y A
1 B D A - D O F 8 5 1 3 0

5 1 4 0
B N E . 4

1 B D C - F O E E B E Q . 3
1 B D E - 6 0 5 1 5 0 . 5 R T S

A s s e m b l y L i n e M a y, 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T WA R E P a g e



In about the time it takes
to read this headline,

you can have the Finder
up and

' ]

N-ow your favorite programcan be ready to go seconds
after you flip your Apple

l i e s o n .
W i t h A p p l i e d 1 - n g i n e e r i n g ' s

R a m K e e p e r " * c a r d , y o u r I I c . s
retains stored programs atul data
when you turn your computer off.

RimiKeeper powers up to rwo
memory cards simultaneously
when your Apple Ilcis is off And
battery backup keeps pK?%vcr to tiie
boards even during pov\er failures,
ybur programs ajid data are stored
in a permajient, "electronic hard
disk," alwa\'S read)' to run.

Superior power backup.
Appl ied Eng ineer ing has the

m o s t e x p e r i e n c e i n b a t t e r y -

KamKeeper lels ymi keep properdins diuJ
i i d t a i n p e r m a n e n t , " e l e c t r o n i c h a r d
disk" nntnory. Turn your Apple lies on
and you're ready to work

backed memory for Apple com
puters. Vie were the first to offer
battery-backed mcnior\ ' with our
RamFactor '"/RaniCharger
combination. Now RamKeepcr
sets the standard for llos memory
backup.

Our experience shows in t i ie
w a y w e d e s i g n e d a n d b u i l t
IhimKceix-r. We used sealed (iei/

C e i l b a t t e r i e s — f a r m o r e r e l i a b l e
than Ni-Cads in this application.
Ni-Cads lose much of their capac
i t y i f t h e y ' r e n o t d i s c h a r g e d
periodically. Just wiien )OU need
them most. Ni-Cads could run out
of power.

Our (Tcl/Cell pack, which is in
cluded in our price, gives )'Ou up
to six hours of total povser failure
b a c k u p . T h a t ' s a b o u t 6 t i m e s
longer than other systems.

RamKeepcr uses a Swi tch ingPo\\'cr Suppl)' — the .same tech- ̂  J
nology used by Apple for tlic Ik.s
power suppl)'. 'ITiis design uses en
e r g y m u c h m o r e e f fi c i e n t l y t o
keci") your Apple ninning c(X)lcr.

O u r s e a l e d G e l / C e l l b a t i e r v

s t ays ou t s i de you r com
puter case. With other S)'S-
t e m s . t h e b a t t e r i e s a r e i n
s t a l l e d u n d e r t h e i l c . s

power supply where a leak
c o u l d r u i n c o m p u t e r
circuitry.
Put two memory boards

in the same s lot .
You might have bought

y o u r i l c ; s w i t h A p p l e ' s
m e m o r y c a r d . B u t n o w
you want the fea tures o f
A p p l i e d ' s O S - R A M c a r d .
RamKeepcr e ffic ient ly re
s o l v e s t h e d i l e m m a .

You can use RamKeepcr
w i t h y o u r c u r r e n t I I o s
memory card and add an
other memory card — dl in the
same slot. Just attach )'Our current
memory card to one side of your
new RaniKeeper card, connect the
s e c o n d c a r d t o d i e o t h e r s i d e a n d

plug RamKeepcr into the slot.
Of course RamKeepcr works

fine with just one memory card.
But you can use two and still keep
S l o t 7 o p e n w i t h o u r o p t i o n a l
S l o t - M o v e r .

Makes all of your memory
usable memory.

RamKeepcr can power up to 16
Meg of memory Other systems are
limited to only 8 Meg. In addition,
R a m K e e p c r l e t s y o u m i x a n d
match different t)pes of cards. For
example, you can have a gs-RAM
Plus^" using 1 Meg RAM chips and
an Apple card using 256K RAM
chips. Other systems are limited in
die combinations they allow

RamKeepcr firmware automat
i ca l l y configures fo r two cards

It all comes ivith RaniKeeper ... board,
Ce l /Ce l l ba t te ry pack , easy- to -under -
stand instructions, and Applied's power
ful AppleWorks Expander software.

RamKeeper is easy to install. Just plup it
in . L i ren when you use t i co memory
hiHtrds. you don't hare Jumpers. You can
Ixuv two memory boards but use only
o n e s l o t

w h e n t h e s e c o n d c ; i r d i s i n s t a l l e d .
Other systems make you manually
move jumpers.

RamKeepcr configures memory
linearly. Other systems don't, so
they create memory gaps tltat can
cause program crashes or keep
s o m e p r o g r a m s f r o m u s i n g a s
much as half of your memory

You easi ly dec ide how much
memory you'll devote to ROM and
t o R A M f r o m t h e l i e s D e s k A c
cessories menu. You can configure
KiJobtycs or Mcgabnes of instant
ROM storage tor your favorite pro
grams. /\nd you can change ROM
size any t ime wi t i tout a ffect ing
s t o r e d fi l e s .

Protected from program
c r a s h e s .

RamKeepe r con t ro l l i ng fi rm
ware is in an EPROM. A pro

gram crash can't take out the
operat ing sof tware. \X i th

other sN'stems, operating
s o f t w a r e i s i n s t a l l e d i n
RAM from a floppy, if the

, p rogram crashes , i t can' take the operating soft-
w a r e v, i l h i t ; a n d r e i n s t a l J -

ing the d isk-based operat ing
w s o f t w a r e d e s t n n s d a t a i n m e m o r y .

Verifies data security.
RamKeeper firmware uses op

tional startup checksums to verify
t J i a t n o d a t a h a s b e e n l o s t w h i l e

power was off. ilie firmware al,so
lUniknTx-r. Kjmh*ltif. (.-R.VVl. jjvJ <.nRa.M Pius ifr ir*Jriiv»rie. ul ApptHsl hnjarK-jTmn

nins ROM and RAM memor)' tests
w i thout d is tu rb ing da ta on the
c a r d .

Free AppleWorks
E n h a n c e m e n t

s o f t w a r e .

Applied's powerful Apple-
W o r k s E n h a n c e m e n t
s o f t w a r e i s f r e e w i t h

R a m K e e p e r . i t m a k e s
AppieVC'orks faster and far
more powerful by eliminat
i n g A p p l e Wo r k s i n t e r n a l
memory l imits. Word pro
cessor limits go from only
7,250 lines to 22,600 lines.
Da tabase l im i t s go f rom
6 , 3 5 0 r e c o r d s t o 2 2 , 6 0 0
records, llie clipboard size

J n i i t i s i n c r e a s e d f r o m 2 5 5 t o

2,0-12 lines, it even automatically
segments large files so you can
save them on multiple floppies. No
other company expands your IIos'
AppidvVorks internal limits.

In addition, tiie most powerful
d isk-cach ing program ava i lab le
comes with the RamKeeper. T'he
cache significantly increases ac
cess time to the Apple 3 5 Drive.
Most applications will run up to 7
t i m e s f a s t e r.

The largest maker of Apple
expansion boards.

Applied Engineering has sold
more expansion boards than any
o n e e l s e . A n d w e ' v e b e e n i n b u s i
ness 8 years, long enough to see
the vas t ma jo r i t y o f ou r com
petitors come and go.

Ail of our produces arc crafted
in tlie U.S.A. We back RamKeqier
with a five year parts and labor
w-arranty. .And a 15-day, no ques
t i o n s a s k e d , m o n e y b a c k
g u a r a n t e e .

Only $189.00.
S e e v o u r d e a l e r . O r c a l l

214-241-6060. 9 a.m. to 11 p.m.
7 days. Or send ciicck or money
o r d e r t o A p p l i e d E n g i n e e r i n g .
. M a s t e r C a r d , V I S A , C . O . D . w e l
c o m e . T e x a s r e s i d e n t s a d d 7 %
s a l e s t a x . A d d S 1 0 . 0 0 o u t s i d e
U.S.A. Prices subject to change
w i t h o u t n o t i c e .

^PPLI€D ^riGin€€RiriG'"
The .Apple enhancement experts.
HO. Box 51(K) • Car ro l l lon . ■R'xa.« ; 7S01I .



5 1 6 0 • *
5 1 7 0 • ( 1 B D F ) 1 0 5 A
5180 POP.ESCAPE.ROAD.MAP
5 1 9 0 J S R H O V E . B L O C K . D O W N

5200 .DA ESCAPE.ROAD.MAP, ESCAPE. ROAD.MAP-f21 , 168
5 2 1 0 L D A # t 0 0 l A A R K L A S T E N T R Y E M P T Y
5 2 2 0 S T A E S C A P E . R O A D . M A P + 1 6 8
5 2 3 0 J S R D I S P L AY. F U N C T I O N . A N D . E S C A P E . M A P
5 2 4 0 R T S

52̂ 0 •""iBFij"i05D 1862 2389 2728 2ADB
5 2 7 0 WA I T. F O R . S PA C E . R E T U R N . O R . E S C A P E
5 2 8 0 J S R C L E A R . K E Y B U F
5 2 9 0 J S R D I S P L A Y . O N . L I N E . 2 3
5 3 0 0 . D A M S G . . 4 " P r e s s S p a c e B a r t o c o n t i n u e "
5 3 1 0 L D A # 0
5 3 2 0 S T A F L A G . F O U N D . E S C A P E
5 3 3 0 . 1 J S R A W . K E Y I N

CMP #$20
B E Q . 3 . . . G O T A S P A C E
CMP #|0D
B E Q . 3 . . . G O T < R E I D R N >
C M P # $ 1 B
B E Q . 2 . . . G O T < E S C A P E >
J S R B E E P. A N D . C L E A R . K E Y B U F
B N E . 1 . . . A L W A Y S
INC FLAG.FOUND.ESCAPE RETURN FLAG.FOUND.ESCAPE=$01,

S TAT U S . N E .
• ( 1 C 1 U ) 1 C B 3 1 C D D
P D . C H A R C N T . B S 1• (1C15) 1C3F 1CF1
P R N T R . C R L F . F L A G . B S 1• (1C16) 1C6D 2309 2336
I . 1 C 1 6 . B S 1 ' e ' i f / / e , o r ' 0 ' i f / / c
P R H T R . S E T U P . S T R I N G . B S 1 0

• (1C21) 1060 1E22 1E32 1E39 Ifiili
• C a l l e d f r o m K E Y I N w h e n A p p l e - H i s p r e s s e d ,
• a n d f r o m J M P t a b l e a t $ 1 0 6 0
• ( A ) = $ 0 0 O p e n P r i n t e r
• o F E P r i n t C R L F
• $ F F C l o s e P r i n t e r

H other A=#chars, P0,P1 is address of text.
PRINTERTDRIvii

L D X # $ 0 0
S T X M O N . C H
S T X M O N . C V
T A X
B E Q . 1 A = 0 0 , O p e n P r i n t e r
J M P . 6 S C M E O T H E R F U N C T I O N

u u , u p e n
^ E O T H E R

- O p e n P r i n t e r
LDX CURRENT.PRINTER.NO
B E Q . 5 N o n e , o r i t w o u l d h a v e b e e n 1 - 3
B E X c h a n c e r a n g e t o 0 . 1 , 2

JSR MULTIPLY.rBŶf''
L D X M . R E G
L D A X . O F 7 3 , X
AND #$20 non-zero means print LF after CR
STA PRNTR.CRLF.FLAG
LDA X.0F71,X
T A X
LDA SLOTRCM.MAP.X
AND #$02
B E Q . 5 N o t a p r i n t e r i n t e r f a c e , f o r s u r e
CPX OPEN.PRINTER.FLAG
B E Q . 5
STX OPEN.PRINTER.FLAG
T X A

ORA #$C0
S T A C S W H
L D A # $ 0 0
S T A C S W L
L D A H A N D L E , P R N T R . S E T U P. S T R I N G
S T A P O
LDA HANDLE. PRNTR. SETUP. STRING+1

M.̂ IEG
X . 0 F 7 0 , X
I . 1 0 1 6
. 2
HANDLE .0F61

M . R E G
P O
H A N D L E . 0 F 6 U 1
# $ 0 0
P I
#$00(?0),Y
P 2
R C M . D O O O

. A P P L E . 2 C
. . . n o t a n A p p l e / / c

. P R I N T E R . F L A G

CMP #$FE
B E Q . 1 1 A = F E , P r i n t C R L F
B C S . 1 2 A = F F , C l o s e P r i n t e r
S TA P D . C H A R C N T A = n u m b e r c h a r s t o p r i n t
J S R G E T . 2 . P A R M S
L D A O P E N . P R I N T E R . F L A G
B E Q . 1 3
S T A R C M . D O O O
LDY #$00
LDA (PO),Y
C M P # $ 8 1 C h a n g e " A p p l e " t o " § «
B N E . 8
LDA #$40
BNE .5
CMP #$8D

CMP #$09

Change "App le" to
. . . n o t a n a p p l e

. . . a l w a y s
c h a n g e < R E T U R N > t o < S PA C E >
. . . n o t < R E ' n j R N >

c h a n g e 0 9 ( c t r l - 1 ) t o 8 9
. . . n o t 0 9

L D A # $ 8 9
. 1 0 J S R M O N . C O U T o u t t o t h e p r i n t e r , fi n a l l y

CPY PD.CHARCNT
B C C . 7 . . . m o r e t o p r i n t
B C S . 1 3 . . . fi n i s h e d

« P r i n t C R L F
. 1 1 L D A O P E N . P R I N T E R . F L A G ^

B E Q . 1 3
STA RCM.DOOO
L D A # $ 0 D
JSR MON.COUT
L D A P R N T R . C R L F. F L A G
B E Q . 1 3
L D A # $ 0 A
JSR MON.COUT
J M P . 1 3

# C l o s e P r i n t e r
. 1 2 L D A # $ 0 0

S TA O P E N . P R I N T E R . F L A G
. 1 3 L D A R A M . D O O O

L D A R A M . D O O O
R T S

• ( IDOA.B ) 1C5E K63
HANDLE.PRNTR.SETUP.STRING .DA PRNTR.SETUP.STRING» (1D0C.D) 1C72 1C7A
HANDLE.6F61 .DA X.0F61

P a g e 1 6 A p p l e A s s e m b l y L i n e M a y , 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E A p p l e A s s e m b l y L i n e M a y , 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E P a g e 1 7



2 0 B 2 1 8
A5 9A
8 D 2 A I D
A 5 9 B
8 D 2 B I D
2 0 A C I B
F D 0 0 E 8
0 0 A 8 0 0
2 0 F 8 I E
E 8 0 0
0 0 0 0
20 29 DO
6 0

A E A D O E
A O A E O E
20 23 18
6 0

8E AD OE
80 AE OE
20 23 18
6 0

• (1D0E) 1E10
• BS 1

*
• (1D0F) 1063
PUSH.ESCAPE.ROAD .MAP

JSR GET.2.PARKS

STA !l FILL IN ADDRESS
L D A P I
S T A . 1 + 1
JSR MOVE.BLOCK. UP

.DA ESCAPE.ROAD.MAP+21.ESCAPE.ROAD.MAP,168
JSR MOVE.STRING
.DA ESCAPE.ROAD.hWP

1 . D A 0 0 0 0 F I L L E D I N
JSR DISPLAY.FUNCTION.AND.ESCAPE.MAP
R T S----------

MiE8o')~069 1911 193C 19B2 2025 2612 261A
MOVE.CURSOR.TO.TOOL.TROW

LDX TOOL
LDY TRO«
JSR HOVE.CURSOR.TO.XY
R T S

•
• (1E8A) 1060
SAVE.GOTO.XY

STX TOOL
S T Y T R O W _
JSR MOVE.CURSOR.TO.XY
R T S
- - -

•"(lEBitl'loiF
MAP.LOWER.TO.UPPER

C M P # ' a ' .
B C C . 1 . . . n o t l o w e r - c a s e
C M P # ' z ' + 1
B O S . 1 . . . n o t l o w e r - c a s e
A N D # $ D F fl i p t o u p p e r - c a s e

. 1 R T S

2 0 A E 1 8
A 9 0 5
8 D 0 0 O A
A5 9A
8D 01 OA
A 5 9 B
8D 02 OA

Â  9C9̂ 01
8D B2 OE
A5 9D
6 9 0 0
8D B3 OE
A O 0 0
B 1 9 C
2 0 A O I F
8D B4 OE
A D 0 1 O A
10 17

.ph $1F3E
• Display string (P2,P3) at (P0,P1)
• J S R D I S P L A Y . A T
• . D A # c o l u m n , # l i n e
» . D A s t r i n g . a d d r e s s

• If column value is negative but not $FF, then add $9^
• w h i c h c l e a r s b i t 7 a n d a d d s 2 0 ^
• If column value is $FF then center the string in 80 columns

•'(1F3Eri07B"l83r̂ 85r200C 25E5 2713 271A 2ACD 2B70 2B77• (1F3E) 2B8C 2B93 2BA1 2BA8 2D37 2D3E
D I S P L A Y . A T

J S R G E T. U . PA R M S
LDA #$05
S T A S T R . A
L D A P O
S T A S T R . A + 1
L D A P I
S T A S T R . A + 2
L D A P 2
C L C
A D C # 1
S T A X . 0 E B 2
LDA P3
A D C # 0
S TA X . 0 E B 3
L D Y # 0
LDA (P2),Y

B u i l d s t r i n g t o s e t c u r s o r p o s i t i o r

B u i l d a d d r e s s o f I s t c h a r a f t e r l e n g t h

G e t l e n g t h o f s t r i n g

JSR TRUNtATE.TO.79.IF.OVER.80
S TA X . 0 E B 4
LDA STR.A+1 Was PO pos i t i ve , mean ing abso lu te co lumn?
B P L . 2 . . . . y e s

1 8 A p p l e A s s e m b l y L i n e M a y , 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E

CMP #$FF
B N E . 1
L D A # 8 0
S E C
S B C X . 0 E B 4
L S R
S T A S T R . A + 1
J M P . 2

. . . n o t c e n t e r i n g , s o a d d $ 9 4
$ F F m e a n s t o c e n t e r i n 8 0 c o l u m n sh e V m e a n s t o c

C 8 0 - l e n g t h ) / 2

#$94
S T R . A + 1
P O I N T. P S T R . AT. O A O O
# 3
D I S P L AY. S T R I N G
X . 0 E B 2
P S T R
X . 0 E B 3
P S T R + 1
X . 0 E B 4
. 3 n u l l s t r i n g
D I S P L AY. S T R I N G

* (1FA0) 1F63 20A7 20C2
TRUNCATE.TO.79.IF.OVER.80

C M P # 8 l
B C C . 1
L D A # 7 9

. 1 R T S
f t

^ .ph $1FE9
*~(TFE9]"I08FT81A'I970 IAIE 1A97 IAAB 1AC3 1AD8* (1FE9) 1B0D 2015 2B5F
D I S P L A Y . T O K E N . X

S T X S T R . A
J S R P O I N T . P S T R . A T . O A O O
L D A # 1
J S R D I S P L A Y . S T R I N G
R T S

* J S R D I S P L A Y . O N . L I N E . 2 3
* . D A s t r i n g

* 1 . D i s p l a y s t r i n g s t a r t i n g a t c o l . 0 , l i n e 2 3
« 2 . C l e a r r e s t o f t h e l i n e
« 3 . I f Z . 8 9 i s $ 0 0 , d i s p l a y " x x x x K A v a i l . " ;
* o t h e r w i s e , d i s p l a y " A p p l e - ? f o r H e l p "
* 4 . M o v e c u r s o r t o e n d o f t h e s t r i n g .

MIFF5") 1093 118D 186C 1931 1A45 1BF4 20D6 25F3
DISPLAY.ON.L INE.25

J S R G E T . 2 . F A R M S
L D A P O
S T A . 1 s t o r e a d d r e s s i n p a r a m e t e r b e l o w
L D A P I
S T A . 1 + 1
L D A ( P O ) , Y l e n g t h o f s t r i n g
S T A T C O L l a t e r p o s i t i o n c u r s o r t o e n d o f s t r i n g
L D A # 2 3 o n l i n e 2 3
S T A T R O W
J S R D I S P L AY. AT
. D A # 0 . # 2 3 C o l u n i n 0 , l i n e 2 3

. 1 . D A 0 0 0 0 S t r i n g a d d r e s s , fi l l e d i n
L D X # $ 0 1 " C l e a r t o E n d o f L i n e " t o k e n
J S R D I S P L A Y . T O K E N . X P r i n t t h e t o k e n
L D A Z . 8 9
B E Q . 2 . . . d i s p l a y " x x x x K A v a i l . "
JSR SHOW.HELP.STRING D isp lay "App le -? f o r He lp "
J M P . 3

. 2 J S R D I S P L AY. K . AVA I L D i s p l a y " x x x x K Av a i l . "

.3 JSR MOVE.CURSOR.TO.TCOL.TftOW
R T S

l e n g t h o f s t r i n g
l a t e r p o s i t i o n c u

o n l i n e 2 3

A p p l e A s s e m b l y L i n e M a y , 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E P a g e I S



K l a x o n S o u n d E f f e c t R o b e r t C . M o o r e

H e r e i s a n i n t e r e s t i n g l i t t l e s o u n d e f f e c t g e n e r a t o r , w h i c h y o u
m i g h t l i k e t o u s e t o c a l l a t t e n t i o n t o a n o p e r a t o r e r r o r . I t
u s e s t h e s i m p l e A p p l e s p e a k e r , s o i t i s c o m p a t i b l e w i t h a l l o f
t h e m a n y m o d e l s i n t h e A p p l e I I s e r i e s a n d e v e n t h e c l o n e s .

L i n e s 1 1 1 0 - 1 1 3 0 c a l l o n t h e S O U N D S s u b r o u t i n e t o g e n e r a t e t w o
b u r s t s o f s o u n d . T h e fi r s t b u r s t c o m b i n e s p l a y s a h i g h e r n o t e ,
t h e s e c o n d a l o w e r n o t e . B o t h n o t e s a r e c o m b i n e d i n s i d e S O U N D S
w i t h a p i t c h t h a t i s i n b e t w e e n t h e t w o . T h e t o t a l e f f e c t
s o u n d s a l i t t l e l i k e a k l a x o n t o m e .

B o b S - C i n s e r t e d l i n e 1 1 0 0 , w h i c h t u r n s t h e d e e - d a w s o u n d i n t o
d e e - d a w - d e e - d a w . Yo u m i g h t a l s o e n j o y e x p e r i m e n t i n g w i t h
d i f f e r e n t p i t c h e s a n d d u r a t i o n s . Yo u c a n c h a n g e t h e
i n t e r m e d i a t e p i t c h b y c h a n g e t h e v a l u e 6 3 i n l i n e s 11 9 0 a n d
1 2 4 0 .

Y o u m i g h t n o t i c e t h a t D U R A T I 0 N 2 n e v e r g e t s i n i t i a l i z e d t o
a n y t h i n g . I f y o u w a n t t o , y o u c o u l d s t o r e 0 t h e r e b y i n s e r t i n g
t h e s e l i n e s :

1 1 9 1 L D A # 0
1 1 9 2 S T A D U R A T I 0 N 2

H o w e v e r , y o u w i l l n o t b e a b l e t o t e l l t h e d i f f e r e n c e i n h o w i t
s o u n d s . . T h e t o t a l t i m e t h e h o r n b l o w s i s D U R AT I O N l t i m e s 2 5 6 ,
l e s s u p t o 2 5 5 i f D U R A T I 0 N 2 s t a r t s o u t n o n - z e r o . I n t h e w o r s t
c a s e , w i t h D U R A T I 0 N 2 s t a r t i n g a t 1 , t h e h o r n w i l l fi n i s h
b l o w i n g a b o u t 5 % s o o n e r .

* from Robert C. Moore, Laurel, Maryland.

durationi"~Teq""o
D U R A T I 0 N 2 , E Q 1
P I T C H . E Q 2

SPEAKER .EQ"$C030
2 0 0 3 0 8
A O 3 2
2 0 O A 0 8
AO 50

O A
DO 05
2 0 3 0 C O
A 2 3 F

2C 30 CO
k i \ 0 2

BOBSC JSR KLAXON
KLAXON LDY #50 F IRST PRIMARY PITCH

JSR SOUNDS

^ LDY #80 SECOND PRIMARY PITCH
S O U N D S

STY PITCH SAVE CALLER'S Y-PITCH
L D A # 2 0 L E N G T H O F S O U N D
S TA D U R AT I O N l

^ LDX #63 SECONDARY PITCH
• 2 D E X C O U N T D O W N S E C O N D A R Y C Y C L E

B N E 3 . . . N O T T I M E F O R C L I C K Y E T
B I T S P E A K E R . . . C L I C K N O W
LDX #63 START ANOTHER CYCLE

• 3 C O U N T D O W N P R I M A R Y C Y C L E
BNE n .. .NOT TIME FOR CLICK YET
B I T S P E A K E R . . . C L I C K N O W

^ LDY PITCH START ANOTHER CYCLE
.4 DEC DURATIONi 256»2O"TIMES ALTOGETHER

B N E . 2
DEC DURATIONI
B N E . 2

A p p l e W o r k s S e g m e n t F u n c t i o n s . t e v e S t e p h e n s o n

I h a v e b e e n d i s a s s e m b l i n g a n d p a t c h i n g A p p l e W o r k s s i n c e 1 9 8 4
f o r C h e c k M a t e T e c h n o l o g y , a n d h a v e l e a r n e d a f e w t h i n g s a b o u t
i t . O n e i n t e r e s t i n g t a s k w a s t r y i n g t o fi g u r e o u t w h a t e a c h
o n e o f t h e s e g m e n t s i n t h e S E G . M O a n d S E G . M l fi l e s d o e s . A s
n e a r a s I c a n t e l l , h e r e i s t h e b r e a k d o w n f o r A p p l e W o r k s 1 . 3 :

S e g . O l D B C o m m o n
S e g . 0 2 D B M a i n
S e g . 0 3 D B H e l p
S e g . 0 4 D B S i n g l e L a y o u t
S e g . 0 5 D B M u l t i p l e L a y o u t
S e g . 0 6 D B C h a n g e N a m e s
S e g . 0 7 D B S e a r c h
S e g . O B D B S o r t
S e g . 0 9 D B R e p o r t M a i n
S e g . l O D B R e p o r t U t i l
S e g . l l D B R e p o r t N e w
S e g . l 2 D B R e p o r t L a y o u t
Seg . l 3 DB Repo r t Open
S e g . l 4 D B R e p o r t O u t p u t
S e g . 1 5 - d o e s n ' t e x i s t -

S e g . l 6 W P C o m m o n
S e g . l 7 W P M a i n
S e g . l B W P H e l p
S e g . l 9 W P P r i n t
S e g . 2 0 - d o e s n ' t e x i s t -
S e g . 2 1 - d o e s n ' t e x i s t -
S e g . 2 2 S A N E
S e g . 2 3 S A N E

S e g . 2 4 S S C o m m o n
S e g . 2 5 S S M a i n
S e g . 2 6 S S H e l p
S e g . 2 7 S S P r i n t
S e g . 2 8 S S L a y o u t
S e g . 2 9 S S E d i t
S e g . 3 0 S S T o C l i p b o a r d
S e g . 3 1 S S O p t i o n s

S e g . 3 2 D e s k To p M a n a g e r
S e g . 3 3 F i l e L o a d e r
S e g . 3 4 P r i n t e r S e t u p s
S e g . 3 5 I m p o r t D I F f o r D B
S e g . 3 6 F i l e S a v e r
S e g . 3 7 I m p o r t Q u i c k F i l e s f o r D B
S e g . 3 B I m p o r t A S C I I T e x t f o r W P
S e g . 3 9 I m p o r t V i s i C a l c f o r S S

S e g . 4 0 M a i n H e l p

S e g . 4 1 I m p o r t T e x t f o r D B
S e g . 4 2 I m p o r t D I F f o r S S '

S e g . 4 3 D i s k F o r m a t t e r

I a l s o w r o t e a p r o g r a m w h i c h w i l l b r e a k o u t t h e s e g m e n t s f r o m
t h e S E G . M O a n d S E G . M l fi l e s i n t o i n d i v i d u a l b i n a r y fi l e s , e a c h
w i t h t h e i r p r o p e r S E G n u m b e r , l o a d a d d r e s s , a n d l e n g t h .

T h e r e i s n o f a n c y p r e fi x h a n d l i n g i n t h e p r o g r a m , s o t h e t w o
s o u r c e fi l e s a n d a l l t h e r e s u l t a n t fi l e s m u s t a l l l a n d i n t h e
s a m e d i r e c t o r y . I u s e a R A M d i s k o f a t l e a s t 6 0 0 b l o c k s , f o r
s p e e d . T h e r e i s a l s o n o t a n y f a n c y e r r o r h a n d l i n g . I f a n y
e r r o r o c c u r s , t h e h e x a d e c i m a l e r r o r c o d e r e t u r n e d b y M L I w i l l
b e d i s p l a y e d . I f n o t , 0 0 w i l l b e d i s p l a y e d w h e n i t ' s fi n i s h e d .

T h e m o n t h l y A A L d i s k a l s o i n c l u d e s a s l i g h t l y d i f f e r e n t v e r s i o n
o f t h e S e g m e n t S p l i t t e r , w h i c h d i s p l a y s a l i n e f o r e a c h s e g m e n t
i n c l u d i n g t h e s e g m e n t n u m b e r, t h e fi l e o f f s e t , s t a r t i n g
a d d r e s s , a n d l e n g t h .

• A p p l e W o r k s S e g m e n t S p l i t t e r
* b y S t e v e S t e p h e n s o n

M L I
E R R C O D E
C R E A T E
O P E N
R E A D
W R I T E
C L O S E
S E T M A R K

.EQ $CC

P r o D O S M L I F u n c t i o n s

Apple Assembly Line May, 1988 Copyright (C) S-C SOFTWARE A p p l e A s s e m b l y L i n e M a y , 1 9 8 8 C o p y r i g h t ( C ) S - C S O F T W A R E P a g e 2 1



0 3 0 0 -
0 5 -

1 0 0 0 -

1 0 0 0 -
1 0 0 2 -

1 0 0 4 -
1 0 0 F -
1 0 1 2 -
1 0 1 5 -
1 0 1 8 -
1 0 1 B -

1026-
1028-
1029-
1 0 2 B '
1 0 2 C .
1 0 2 F .
1032 .
1035 .
1038 .
1 0 8 B .

io3El O fl l
1 0 4 4
1 0 4 6
1049.
104C
1 0 4 F
1052.
1054.

A9 01
8 5 0 6

AD 38 11
8D 3A 11
8 D 4 7 11
B D 4 2 11

A 5 0 6
O A
6 5 0 6
A A

1 1
1 1

1 0

1 0 5 7
1058
105B.
105E
1 0 6 1
1 0 6 4
1067
106A
1 0 6 D
1070
1 0 7 3
1 0 7 5

B D 0 0 0 3
8D 43 11
B D 0 1 0 3
8 D 4 4 11
B D 0 2 0 3
8 D 4 5 11

- C D 4 4
OD 43
DO 03
4C DF
B D 0 3 0
ID o4 03
I D 0 5 0 3
DO 03
4C DF 10

3 8
B D 0 3 0 3
F D 0 0 0 3
8 D 4 A
8D 64
BD 04
F D 0 1

11
11
0 3

- - - . 0 3
- 8 D 4 B 1 1

8D 65
OD 4A
DO 03
4C DF

1 0 1
I C S 3 -

1C8E.
108F.
1 0 9 2
1 0 9 5
1 0 9 6
1 0 9 9
109c
109F
1 0 A 0
1 0 A 2
10A5
10A7

D 0 0
ED 4A
AA
A D 0 1
ED 4B
8D 54

- 8 A
FO 05
EE 54
A 9 0 0
8D 53

1 1 5 0
1160
1 1 7 0
1180
11 9 0
1 2 0 0
1 2 1 0
1 2 2 0
1 2 3 0
124o
1 2 5 0
1 2 6 0
1 2 7 0
1280
1 2 9 0
1 3 0 0
1 3 1 0
1 3 2 0
1 3 3 0
1 3 4 0
1 3 5 0
1 3 6 0

1380
1390
1 4 0 0
1 4 1 0
1 4 2 0
1430
1440
1 4 5 0
1 4 6 0
1470
148o
1490
1 5 0 0
1 5 1 0
1 5 2 0
1 5 3 0
1 5 4 0
1 5 5 0
1 5 6 0
1 5 7 0
1 5 8 0
1 5 9 0
1 6 0 0
1 6 1 0
1 6 2 0
1 6 3 0
1 6 4 0
1 6 5 0
1 6 6 0

16701680
1 6 9 0
1 7 0 0
1 7 1 0
1 7 2 0
1 7 3 0
1 7 4 0
1 7 5 0
1 7 6 0
1 7 7 0
1780
1 7 9 0
1800
1 8 1 0
1 8 2 0
1 8 3 0
1 8 4 0
1 8 5 0
1 8 6 0
1 5 7 0
I8S0
1350
i960
1 9 1 0
1 9 2 0
1 9 3 0
1 9 4 0

• H A M L I
J S R H L I
• D A # ] 1 , ] 2
B C C ; 1
J M P E R R O R

• EM

F u n c t i o n , P a r a m e t e r L i s t

N o E r r o r

: 1

• M A S I R
. D A # : 1 - » - 1
. A S - " ] 1 "

. E M

N u m b e r o f b y t e s i n s t r i n g
S t r i n g I t s e l f

B U F F E R . I N D E X . E Q $ 3 0 0
FILE.CNT .EQ $6

. O R $ 1 0 0 0

^ .TF B.SEG.SPLITTER
S E G M E N T . S P L I T T E R

L D A # 1
S T A F I L E . C N T

P R E L O O P
> H L I O P E N . P. O P E N . S E G M X
LDA P.OPEN.SEGMX+5
S T A P . R E A D . I N D S X + 1
S T A P . fl E A D . S E G N N + 1
S T A P . S S T . M A R K + 1
>MLI READ, P. READ. INDEX

o p e n s e g . m O / 1
fi l e r e t n u m

r e a d t h e I n d e x

M A I N L O O P
L D A F I L E . C N T fi n d o f f s e t t o t h i s s e g
A S L b y m u l t i p l y i n g b y t h r e e
A D C F I L E . C N T
T A X
L D A B U F F E R . I N D E X , X
S T A P . S E T . R A R K + 2

•LDA BUFFER.INDEX-i-l ,X
S TA P. S E T. M A R K + 3
LDA BUFFER.INDEX+2,X
STA P.SET.M_ARK+4
O R A P. S E T. M A B K - i 3
O R A P. S E T. M A R K + 2
B N E . 1
J M P N E X T
LDA BUFFER.INDEX+3,X
ORA BUFFER.INDEX+4,X
ORA BUFFER.INDEX+5,X
B N E . 2
J M P N E X Ts C o m p u t e l e n g t h o f s e g m e n t

; e t s t a r t i n g p o i n t i n fi l e
o r S E T M A R K c a l l

i f 0 0 0 0 0 0 , n o s e g m e n t e x i s t s

. 1

. t h e r e i s

. not one ,
a s e g m e n t
g o t o n e x t o n e

. 2 S E C
LDA BUFFER.INDEX+3,X start of next seg

s t a r t o f t h i s

l e n g t h o f t h i s

i f l e n g t h = 0 0 0 0 , g o t o n e x t

S B C B U F F E R . I N D E X , X
S T A P . R E A D . S E G N M + 4
S T A P . W R I T . S E G N N . t 4
LDA BUFFER.INDEX+4,X
S B C B U F F E R . I N D E X + 1 , X
STA P.READ.SEGMN+5
STA P.WRIT.SEGNN+5
ORA P. READ.SEGNN+4
B N E . 3
J H P N E X T® Read t he Segmen t

.3 >HLI SETMARK, P. SET.MARK move to the segment
> M L I R E A D . P. R E A D . S E G N N r e a d i t i n t o m a i n B U F F E R* C o m p u t e S t a r t A d d r e s s
S E C

e n d i n g a d d r o f t h i s s e g- l e n g t h o f t h i s s e g m e n t
= e q u a l s s t a r t i n g a d d r

. 4

L D A B U F F E R
SBC P.READ.SSGNN+4
T. A X
L D A E U F F E R + I
SBC P.READ.SEGNN+5
S T A P . C H E A T E + 6
T X A
B E Q . 4
INC P.CREAT£N-6
L D A n o ■
S TA P. C R E AT E + 5

round to an even page

1 0 A A -
1 0 B 5 -
1 0 C 0 -
1 0 C 3 -
l O C b -
1 0 C 9 -
i o d 4 -

1 0 D F -
1 0 E 2 -
1 0 E 5 -
1 0 E 7 -
1 0 E 9 -
1 0 E C -
1 0 E E -
1 0 F 1 -
1 0 F 3 -
1 0 F 5 -
1 0 F 7 -
lOF^-
1 0 F B -
1 0 F D -
1 0 F F -
1 1 0 2 -
1 1 0 5 -
1 1 0 8 -
11 O B -

AD 5F
8D 61
8 D 6 9

EE 32
AD 32
C9 BA
9 0 0 8
EE 31
A9 BO
8D 32
E 6 0 6
A 5 0 6
C9 OA
9 0 0 6
FO 07
C9 2C
B O O C
4 0 2 6
E E 2 B
2 0 1 4
4 0 0 4
2 0 1 4

1 1 0 E -
1 1 1 1 -

A D O F
2 0 D A

111 4 -
111 6 -
1 1 1 9 -
1124-

1 1 2 5 -
1 1 2 B -

1 1 2 C -
1 1 3 2 -
1 1 3 1 -

11 3 3 -
11 se
l l 39-
11 se
l l 3F.
1 l 4 l .
11 4 4 .
11 4 6
11 4 9
114C
114E
11 5 1 -
11 5 4 -
11 5 7 -
11 5 A -
1 1 5 D .
1 1 6 0 .
11 6 3 .
11 6 6 .
11 6 8

A 9 0 0
B D 6 9

60

1 9 5 0
1 9 6 0
1 9 7 0
1980
1 9 9 0
2 0 0 0
2 0 1 0
2 0 2 0

203020 4 0
2 0 5 0
2 0 6 0
2 0 7 0
2080
2 0 9 0
2 1 0 0
2 1 1 0
2 1 2 0
2 1 3 0
2 1 4 0
2 1 5 0
2 1 6 0
2 1 7 0
2180

) 2 1 9 0
I 2 2 0 0
1 2 2 1 0
1 2 2 2 0
I 2 2 3 0

224o
2 2 5 0

? 2 2 6 0
) 2 2 7 0

2 2 8 0
2 2 9 0
2 3 0 0

» C r e a t e t h e S e g m e n t F i l e .
>MLI CREATE,P.CREATE create an individual seg.xx
>MLI OPEN.P.OPEN.SEGNN open a seg.M
L D A P. 0 P E N ^ S E G N N - f 5 r e f n u m 0 1 fi l e
S TA P. W n i T. S E G N N + 1
S T A P . C L 0 S E - ^ 1
>HLI WRITE,P.WRIT.SEGNN write out a seg.xx
> M L I C L 0 S E , P . C U 3 S E c l o s e s e g . x x

N E X T
INC SNUMLO
L D A S N U M L O
CMP #"9"- t -1
B C C . 1
INC SNUMHX
L D A # " 0 "
S T A S N U M L O

. 1 I N C F I L E . C N T
L D A F I L E . C N T
C M P # 1 0
B C C . 2
BEQ .3,
CMP #44
B C S . 4

. 2 J M P M A I N L O O P

. 3 I N C N A M E . M l
JSR CLOSEALL
JMP PRELOOP

. 4 J S R C L O S E A L L

11 2

0 3 2 5
0 0 1 2
0 4 0 0
0 3 8 0
0 0 0 0
0 2 0 0
0 0 0 0
0 4 0 0
1 A 0 0
C O 0 0
0 7 2 C

06
0 0

0 0 0 0
0 3 2 0
0 0 1 6
0 4 0 0
1 A 0 0
0 0 0 0
0 1 0 0

1 1
0 0
G O
0 0

0 0

0 0
0 0

1 1
0 0
0 0
0 0
11
0 0
0 0
0 0

1 0
_ J 2 0
2 3 3 0
2 3 4 0
2 3 5 0
2 3 6 0
2 3 7 0
2380

2 4 1 0
2 4 2 0
2 4 3 0

ERROR
LDA ERRCODE
JSR $FDDA

C L O S E A L L
L D A # 0
S TA P. C L O S E - fl
>MLI CLO.SE,P.CLOSE
R T S

N A M E . M X > S T R " S E G . M O "
N A M E . M l . E Q » - 1

NAniTiiF'SsTR "SEG.̂ "
S N U M L O . E Q » - 1
S N U M H I . E Q * - 2

s P a r a m e t e r L i s t s f o r H L I C a l l s

2440 P.OPEN.SEGMX .DA #3,NAME.MX.BUFFER.SEGMX,#0

2450 P.READ.INDEX .DA #4,#00,BUFFER.INDEX.140,0000
2460 P.SET.MARX .DA #2,#00,<000000

2470 P.RE^AD.SEGNN .DA #4 ,#00,BUFFER,0000,0000

2480 P.CREATE .DA #7.NAME.NH,#$C3,#$06,0000,#00,0000,0000
2 4 90 P.OPEN.SSGNN .DA #3,NA.ME.NN,BUFFER.SEGNN,#00

P.WRIT.SEGHN .DA #4,#00,BUFFER,0000,0000
P . C L O S E . D A # 1 , # 0 0

1 1 6 A -
1 2 0 0 -
1 6 0 0 -
1 A 0 0 -

2 5 0 0
2 5 1 0
2 5 2 0
2 5 3 0
2 5 4 0
2 5 5 0
2 5 6 0
2570 BUFFER
2580
2 5 9 0 *

. D U M M Y

. B S ^ + 2 5 5 / 2 5 6 ^ 2 5 6 - *
BUFFER.SEGMX .BS $400
BUFFER.SEGHN .BS $400

.EQ 4

. E D

fo rce t o page bounda ry
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More on AuxTypes in ProDOS CATALOGS Bob Sander-Cederlof

Last month I presented a patch for BASIC.SYSTEM and another for SCASM.SYSTEM to
cause the AuxType to be displayed for all file types, rather than just for TXT
and BIN files. My patch was not quite sufficient, it turns out. My patch only
worked for files whose type is a named type, displayed in the catalog with a
three-letter name. Files with types displayed as a hexadecimal number still do
not show the AuxType. Since 1 "tested" my patches in directories which only had
n a m e d fi l e t y p e s , I d i d n o t s e e t h e e r r o r .

That was the bad news; the good news is that this month I will complete the job,
and give you another simple patch to cause the rest of the AuxTypes to be
d i s p l a y e d .

In BASIC.SYSTEM you need to patch $A^F6 (which was $44) to $0E. You can do this
with a POKE 42230,14. To put it back, POKE 42230,68. Or to make both last
month's and this new change, permanently, do this:

BLOAD BASIC.SYSTEM,TSYS,A$2000
P O K E 1 2 0 5 1 , 1 7
POKE 12022,14
BSAVE BASIC.SYSTEM,TSYS,A$2000

The corresponding change in SCASM.SYSTEM is a little more difficult, because of
the various versions out there. If you found last month's location, this new one
is a JMP instruction about 14 lines before that one. Disassembling around $AFD0,
y o u s h o u l d s e e :

2 0 X X X X

4C(XX XXj
C A

B D X X X X

2 0 X X X X

DO FT
2 C X X X X

pa tch the JMP add ress t o po in t
t o t h e B I T b e l o w .

You need to determine the address of the BIT instruction, and make the JMP jump
to it. If you are with me this far, I am sure you can figure out the details.
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New version 1.2 of BASIC . SYSTEM Bob Sander-Cederlof
When I receive a new version of something from Apple, my first
impulse is to try to find out exactly what they changed.Especially, when for the first time in four years they "P^ate aprogram so important as BASIC.SYSTEM. And fthere have been excellent articles published in the last four
years clearly describing definite bugs, patches, and
w o r k - a r o u n d s .

I was very disappointed this morning after carefully analyzingthe new version 1.2 of BASIC.SYSTEM. I started by BLOADing the
o l d v e r s i o n 1 . 1 a n d t h e n c o p y i n g i t i n t o 2 *
Then I BLOADed the new version 1.2 and used the monitor
V-command to compare the two. There were a
changed. Thirteen were inside the par^eter block for aGet-Fi le-Info cal l , so their value is i r relevant. One is
byte that is never referenced in any way.
changed in the title screen, so that you see"1.1", and "COPYRIGHT APPLE 1983-87 instead of COPYRIGHT
APPLE, 1983-84". That leaves only seven bytes in *^^6 totalupdate whose change has any significance, ̂ hey have not fixed
even ONE of the many published problems in BASIC.SYSTEM I
so what did they fix? The description sheet that came with the
update said they were trying to fix a bug in the CATALOGcommand. A variable they call TOTENT, «hich hap̂ ns to be at
BCB9-BCBA, is used for a counter to control the loop whichSsplS names and info. When the directory is firstopened the total number of files in the directory is copied
into TOTENT. The original intention of the programmer was

TOTENT af ter reading each fi le ent ry in thedirectory/ wSn the counter Laches "zero" the catalog should
be finished. Unfortunately, the program did not decrement the
c o u n t e r p r o p e r l y .

Tn make matters worse, the new code in version 1.2 does not fixSe oa,r„ri bug! lnst..d, the p.tcb.just omits testin, TOT̂ T
altogether. Now if you have a long directory, delete most
t h e fi l e s l e a v i n g j u s t a f e w fi l e n a m e s i ' } ^
entries, and CATALOG it in BASIC.SYSTEM, it will read all o
the entries anyway. No real problem, gust spins the disk
f r a c t i o n o f a s e c o n d l o n g e r .

The original bug was not a very serious problem either. It
only failed when the total number of active files in a
directory was a multiple of 256, which seldom happens. In
fact, it seldom happens that there are that many files irone directory, because so many of the utilities and even
AppleWorks get confused with large directories,YOU would see if you had exactly 256 files in a directoryunLrstand it, is that you would get an "OUT OF DATA" er.
message at the end of the catalog instead of the number
blocks" line. I suppose that could be unnerving, so the
should be removed i f poss ib le.

y , a s I

The faulty decrement code is at the end of the Read Next
Catalog Entry subroutine, at $B215, and looks like his
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B 2 1 5 - D E C $ B C B 9
B 2 1 8 - B N E S B 2 1 D
B 2 1 A - D E C $ B C B A
B 2 1 D - R T S

I f t h e i n i t i a l n u m b e r i n B C B 9 ( l o w b y t e ) a n d B C B A ( h i g h b y t e )
is not a multiple of 256, this code will always result in $BCBA
going negative when the total value has been counteo down. But
i f t h e i n i t i a l v a l u e I S a m u l t i p l e o f 2 5 6 , i t w i l l t a k e a n
e x t r a 2 5 6 t i m e s t o c o u n t i t d o w n t o a n e g a t i v e v a l u e i n $ B C B A .
The end-of- loop test code is at $B09E:

B 0 9 E - L D A $ B C B A
B O A l - B P L $ B 0 7 8

The cor rec t way to decrement the 16-b i t va lue i s l i ke th is :

LDA $BCB9
B N E . 1
D E C $ B C B A

. 1 D E C $ B C B 9

T h i s c o d e r e s u l t s i n b o t h b y t e s b e i n g z e r o w h e n i t i s c o u n t e d
al l the way down. Code to test the TOTENT variable for zero
a l r e a d y e x i s t s a t t h e t o p o f t h e l o o p i n B A S I C . S Y S T E M :

B 0 7 0 - L D A $ B C B 9
B07 3- ORA $BCBA
B 0 7 6 - B E Q $ B 0 A 3

A l i t t l e r e - s t r u c t u r i n g o f t h e c o d e w o u l d r e s u l t i n e v e n f e w e r
b y t e s b e i n g r e q u i r e d t o d o t h e d e c r e m e n t a n d l o o p c o n t r o l
c o r r e c t l y . I n s t e a d , w e h a v e t h i s s t r a n g e w i p e - o u t i n s t e a d .
A p p l e w e n t f u r t h e r , a n d c h a n g e d t h e b r a n c h a t $ B 0 7 6 t o t w o
N O P ' s , a n d t h e e r r o r b r a n c h f o l l o w i n g t h e c a l l t o R e a d N e x t
C a t a l o g E n t r y t o t e r m i n a t e t h e c a t a l o g w i t h o u t e r r o r . V e r y
i n t e r e s t i n g . I w o n d e r i f t h e y k n o w s o m e t h i n g I d o n ' t ? M a y b e
t h e v a l u e i n t h e d i r e c t o r y w h i c h w e g e t T O T E N T f r o m i s
s o m e t i m e s i n c o r r e c t ? M a y b e i t i s s o m e t i m e s 0 0 0 0 w h e n t h e r e a r e
r e a l l y fi l e s ? W h y e l s e N O P - o u t t h e i n s t r u c t i o n a t $ B 0 7 6 ?
W e l l , I h a v e n e v e r y e t n o t i c e d s u c h a p r o b l e m . H a v e y o u ?
N o t i c e t h a t , w i t h t h e s e p a t c h e s , i f y o u g e t a d i s k e r r o r w h e n
r e a d i n g a d i r e c t o r y b l o c k C ATA L O G w i l l t e r m i n a t e w i t h o u t
r e p o r t i n g t h e e r r o r : y o u j u s t w i l l n o t s e e t h e r e s t o f t h e
fi l e s .

T h e d e s c r i p t i o n a l s o c l a i m e d t o fi x a p r o b l e m w h i c h c a u s e d t h e
C A T A L O G t o p r e m a t u r e l y t e r m i n a t e i f a < s p a c e > w a s p r e s s e d a f t e r
a c o n t r o l - S . I h a v e n e v e r n o t i c e d a n y s u c h p r o b l e m i n t h e o l d
v e r s i o n , a n d w a s u n a b l e t o m a k e i t h a p p e n t o d a y . B u t s u r e
e n o u g h , i t d o e s n ' t f a i l t h a t w a y i n t h e n e w v e r s i o n e i t h e r .
A f t e r a l l , t h e y d i d n ' t c h a n g e a n y o f t h a t c o d e a n y w a y !

W h y d i d n ' t A p p l e c o n f e r w i t h K e n K a s h m a r e k , C e c i l F r e t w e l l ,
S a n d y M o s s b e r g , D o n Wo r t h , P i e t e r L e c h n e r , D e n n i s D o m s o r
o t h e r s w h o h a v e b e e n s o c a r e f u l l y a n a l y z i n g P r o D O S a n d
B A S I C . S Y S T E M o v e r t h e l a s t f o u r y e a r s ?
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Anyway, a f ter a l l the above is sa id , maybe you s t i l l w ish you
h a d v e r s i o n 1 . 2 . I f s o , y o u c a n t u r n v e r s i o n 1 . 1 i n t o 1 . 2 l i k e
t h i s :

] B L O A D B A S I C . S Y S T E M , T S Y S , A $ 2 0 0 0
] C A L L - 1 5 1
* 2 2 8 2 : B 2
* 2 2 9 A ; A 0
* 2 2 A 2 : B 7
* 3 A 7 6 : E A E A
* 3 A 7 C : 2 6
* 3 A 9 E : E A A 9 F F D O
* 3 D 0 G

]BSAVE BASIC.SYSTEM,TSYS,A$2000

( w a s B l
( w a s A C
( w a s B 4
( w a s F O 2 8
( w a s 3 A
( w a s A D B A B C 1 0

T h e n e w v e r s i o n I h a v e d e s c r i b e d a b o v e c a m e o n t h e n e w e s t I l g s
system disk. This a lso inc luded an update to ProDOS-8 cal led
vers ion 1 .6 . I persona l l y never saw vers ion 1 .5 , so I compared
1.6 to 1.4. There were way too many di fferences to determine
what they rea l ly changed. Most o f the d i f fe rences appear to be
due to a reassembly, so that the addresses of near ly everyth ing
in terna l have changed. A l is t o f changes f rom 1.5 to 1 .6 was
i n c l u d e d w i t h t h e o t h e r d o c u m e n t a t i o n , b u t a s I s a i d I n e v e r
s a w v e r s i o n 1 . 5 . F u r t h e r m o r e , a f t e r r a y e x p e r i e n c e w i t h v e r s o n
1 . 2 o f B A S I C . S Y S T E M , I d o n ' t k n o w w h a t t o b e l i e v e . T h e o n e
m a j o r fi x t h e y c l a i m i n 1 . 6 i s o n l y s i g n i fi c a n t i n t h e I l g s ,
a n d h a s t o d o w i t h D e s k A c c e s s o r i e s d e t e r m i n i n g w h e t h e r P r o D O S
MLI was busy or not when the Desk Accessory was called up. If
you a re no t us ing a I l gs , I t h ink I wou ld s t i ck w i th ve rs ion
1 . 4 .

D o Y o u H a v e

Apple K.BOwledge?
If you do, Applied Engineering would

like to put your knowledge to work.
We're looking for someone to fill a
position in our Technical Support group.
You must have a strong working knowledge
of AppleWorks, ProDOS, DOS 3.3, and AppleSoft BASIC.
Applied Engineering offers good benefits and a pleasant work
environment. Office is non-smoking. We're located in the
C a r r o U t o n a r e a .

So if you've got the knowledge and want to sink your teeth into a
oosition with an ever-expanding company, give us a call at
(214) 241-6060.
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T h e A p p l e I I x W i s h - O - G r a m J e f f C r e a m e r

I have decided to try doing my bit to help dig up the best
ideas fo r what the nex t ed i t ion o f the App le I I fami l y ough t to
be. I 'm sending the "Wish-O-Gram" to everyone I can th ink of
who might have some influence on a new Apple II.

In the first Wish-O-Gram I gave my opin ions that the the next
Apple II should be packed with hardware "horsepower"; be able
to emulate the Mac and/or the IBM PC; have standard provisions
for 20+ meg hard disk; have an empty socket for a math
coprocessor, or one built in; have video output compatible with
E G A / V ( \ m o n i t o r s .

If any of you readers of Apple Assembly Line have some thoughts
on the subject, I would sure like to hear them. Send them to
Jef f Creamer, E lec t ron ics Techno logy, Yavapa i Co l lege ,
P r e s c o t t , A Z 8 6 3 0 1 .

Basic-like macros which make the complex simple. Don't re-write that
multiplication routine for the hundredth time! Get EnterSoft instead! Do
8/16/32/64 bit Math/Input-Output/Graphics simply without all of the
hass les . These rou t i nes a re a mus t f o r t he se r i ous p rog rammer who
doesn't want to spend all of his/her time trying to re-invent the wheel.
DOS 3.3 Version=$30.00, ProDos Version=$30.00, BOTH for only $50.00.
G E T Y O U R S T O D AY.

a I t a M e
For once! A shape table program which is logically organizied into its
componet parts. Each section resides in its own program. The editor,
disk access, Hi-Res section; each section is separate. Written almost
entirely in Basic, it is easily modified. Not copyprotected! Put them on a
Hard Disk, Ram Drive, anywhere! DOS 3.3 Version«$20.00, ProDos
Ver5ion=$20.00, BOTH for $30.00!
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