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About Back Issues...

Don't be bashful, just tell me what you need! I have copies of
all back issues in stock, at $1.80 each, $18 per volume, or $120
for all seven of the completed volumes. Remember, our
volume-year runs from October through September, and I started in
1980.

I also have Quarterly Disks for the entire period, $15 each or
four for $60. Each Quarterly Disk covers a calendar quarter, so
just specify which months you need. Starting with January 1986 I
went to Monthly Disks, so you can get any individual month for
only $5 from then till now. Each Quarterly or Monthly Disk
contains all of the source code printed in the AAL issues it
covers, in the format for the S-C Macro Assembler. Early ones
are all DOS, later are split with both DOS and ProDOS directories
on the same disk. And since sometime last year we have also been
including all of the text files for the articles themselves, as a
service to readers who like to have the Echo Speech Synthesizer
(or other brands) read it all to them. -

Toward a New Standard Assembly Language...

Randy Hyde, who you may remember as author of the Lisa 6502
Assembler, is attempting to organize interested parties to
produce a new definitive 65816 assembly langquage standard. He
claims the existing standard, based on Orca, is confusing, overly
complex, and idiosyncratic; a new standard could allow assemblers
with more power than the Microsoft 8086 assembler to be written
for the 65816. Right now Randy is collecting ideas and
contacting key individuals (such as the authors of the various
existing 65816 assemblers and 65816 books, and the chip's
designer), and planning for a conference at WDC in Arizona some
time this summer. If you are interested in participating in any
way, write to him: Randall Hyde, 65C816 Standards, 2271 Indian
Horse Drive, Norco, CA 91760.
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Peeking Inside A pleWorks 1.3

+ SUbFOUtlne Call Parameter Passage

+ String Handling SUDIOULineS.cssessesess-BOD sander-Cederlof

There are a lot of useful subroutines inside AppleWorks. I
have been looking at a raw disassembly, and have learned a few
new tricks. Even though AppleWorks is ProDOS-based, the
subroutines are general enough-that you can use them in your
own code in any operating system.

211 my observations are based on version 1.3, as that is the
only one I have. Meanwhile, Apple has moved on to version 2.0
and turned it all over to Claris. That is all right, because I
am not proposing that we use the subroutines by loading
appleWorks and calling them; I am proposing that we copy the
code or some modification of it into our own programs.

When you boot AppleWorks 1.3 the first thing it does is to copy
+he APLWORKS.SYSTEM image down from $2000 to $1000. I simply
loaded it there from inside the S-C assembler with "BLOAD
APLWORKS.SYSTEM,TSYS,ASlOOO“. Then I printed out a huge
listing with the monitor's "L" command, and went to work with a
~encil. I don't even know what section of AppleWorks I am
looking at yet, but it is chock full of interesting code I can
use .

The first thing I noticed was that a lot of code did not
disassemble correctly: .The np,* command went weird after a lot
of JSR's. It seems the author liked to call subroutines with
parameters in data form following the JSR, like ProBOS MLI
calls. 1In most cases (all I could find) there are either two,
four, or six bytes of parameters after these JSR's. The
subroutines all call, in turn, on a magic little subroutine
which copies the parameter bytes to a standard area in page
zero, starting at $9A. This GET.x.PARMS subroutine also
updates the return address on the stack so that, when the
parameterized call is completed, execution will resume after
the parameter bytes.

The GET.x.PARMS subroutine is shown as I found it inside
RppleWorks 1.3, in lines 1300-1580. I used the .PH $18AD line
to make it look exactly the same as the AppleWorks image. The
code looked a little fluffy to me, 80 I wrote my own version
(which is shorter and swifter); you can see it in lines
1830~2070.

The AppleWorks version is evidently one of the busiest pieces
of code in the system. I say that, because the author chose toO
poll the keyboard inside GET.x.PARMS. Line 1550 calls the

POLL .KEYBOARD subroutine, which I show with comments in lines
1600-1810. I left this out of my rendition of GET.x.PARMS,
pecause I am building a 1ittle package of routines for my own
use. I included the listing here because 1 thought you might
like to see how it is done. Notice the puffer holds only ten
characters, as written.

Notice that there are three entry points to the GET.x.PARMS
subroutine. The first copies four bytes following the JSR toO
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. §-C Macro Assembler vVersiol <.V .

fammersion 2.0 DOS Upgrade Kit for 1.0/1.1/1.2 ownerd . . - o e
ProDOS Upgrade Kit for Version 2.0 DOS ownerdi | . ety c vttt totoa
gource Code of S-C Macro 2.0 (DOS or ProDOS) . + - - i s . each, additiong, 3
S-C Dishssembler (ProDOS only) « « o .o+ oe ot without source code $30, witl :\\\“_.\\ Qo
RAK-Ware DISASM (DOS only) . « « without source code $30, with x¢“1\%
W

ProVIEW (ProD0S only) « « . e e s - y ow P
Full Screen Editor for §-C Macro (with complete source code) « « e s e+
5-C Cross Reference Utility . « o o o osott without source code $20, w
S-C Word Processor (with complete source code) . . . o+ ¢ B
DP18 and DPFP, including complete source and object code . . . . e e+ s
ES-CAPE (Extended 5-C Applesoft Program Editor), including Version 2.0 With Sourp
ES-CAPE Version 2.0 and Source Code Update (for Registered owners) .« o« o« o+ o
pag of Tricks 2 (Quality Software) J P S S S
5-C Documentor (complete commented source code of Applesoft ROMs) .« « «
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Cross Assemblers for owners of S-C Macro Assembler . . . - . - o " $32.50 ta _'“\‘ x50
(Available: 6800/1/2, 6301, 6805, 6809, 68000, 2-80, Z-8, 8048, 8051, 8085, Voaeen
1802/4/5, PDP-11, GI1650/70, Mitsubishi 50740, others)
Beagle Bros. Applesoft Compiler (ProDOS only) . .. - = = = =~ N ($7% .y
Copy II Plus (Central Point Software) J P (330, qn, S65 *
AAL Quarterly Disks T T T . each $15, or any tfouy e X3Q #
©sys
(411 source code is formatted for S-C Macro Assembler. Other assemblers
require some effort to convert file type and edit directives.)
Vinyl disk pages, 6"x8.5", hold two disks each . . e e e etoms s 0 &
Diskette Mailing Protectors (hold 1 or 2 disks) .« « « = = o ° .. 50 o e g @
(Cardboard folders designed to Tit 6"Xg" Envelopes.) or 2% ‘\_’. wssh
Envelopes for Diskette Mailers . R T T T 8 \\{m\‘:‘,\‘ ,Cg 3
8o
Sider 20 Meg Hard Disk, includes controller & software . . = -+ttt {3004 «
Sider 40 Meg Hard Disk, includes controller & software . . . & 8 & & ‘\3\_};\,.\\_ zx'gg +
TIE0 +
Minuteman 250 Uninterruptible Power SUpPLY . . e . ettt (3o o
Minuteman 300 Uninterruptible Power Supply » .« e e ettt ‘;3,““‘1.‘ »‘iio +
. L0 +
65802 Microprocessor, I MHz (Western Design Center) . « . e e e ots i
quikLoader EPROM System (SCRG) » « = = = = o+ ocoomototomomott ($\‘m\\»$25
PROWGRAMER (SCRG) . . « « = =+ * = ° P 6 S E D RN ijlg :
nExploring the Apple IIgs" . . « = o+ . Gary B. Little (322,94
nppple IIgs Technical Reference™ . . o - - = 7 .  .Michael Fischer \$\‘).CJ-\\ 821 ¥
n65816/65802 Assembly Language Programming™. . « - _* ° .Michael Fischer (821, gun $19 ¥
nprogramming the 65816" . . [ . David Eyes & Ron Lichty -\53:“\“.‘1\ $20 %
nppple //e Reference Manual®., . . e e e et Apple Computer ‘\S.‘h,:}.‘\ 821 #
nipple //c Reference Manual®. .« . o« s e sttt . Apple Computer (824 ;’. . 323 ®
nproD0S-8 Technical Reference Manual™. . . o« = o+ ottt Apple Computer ,\5“"““\ 323 #
nproD0S-16 Technical Reference Manual®™ . « & - = = = Apple Computer (32 \"f\ 27 %
napple IIgs Firmware Reference™. . . . o+ o+ . Apple Computer \.‘\_\h.‘“:\ $27 #
"ppple IIgs Hardware Reference”. . o o wm W . Apple Computer ($2%, gy $23 #
nproDOS Inside and Out™ . . .« -0t . Dennis Doms & Tom Weishaar (ST $23 *
npoStalk Scrapbook". ... eeet 0T . Tom Weishaar & Bert Kersey {31y ”'\\ $16 *
nBeneath Apple ProDOS™. . . . .0t . Don Worth & Pieter Lechner {819, o $14 =
wBeneath Apple DOS". . « o sttt . Don Worth & Pieter Lechner \$\q‘;:\ 318 #
ninside the Apple JleM. . e e e et . . Gary B. Little ($13, gy $18 *
ninside the Apple L P R . Gary B. Little (3.\0'\‘){ R $18 #
nynderstanding the Apple //e" . . . et . Jim Sather ($3“‘”&\ $18 %
nynderstanding the Apple IIM. . o o o e et s Jim Sather \533.\');&\ $23 ®
nipple 1I+/1le Troubleshooting & Repair Guide™. . .« - . . . Brenner {$19. yur $21 #
npssembly Language for Applesoft Pr‘ogrammers" e e e e . Finley & Myers ““i\.u-t\ $18 =
"Now That You Know Apple Assembly Language". . - o« - ¢ .Jules Gilder (319 ‘;‘ 3 $16 %
nEnhancing Your Apple II, vol. 1" .« o =« = - ¢ Don Lancaster '\M‘u‘.u-i $18
"Enhancing Your Apple I1I, vol. 2™ . . - Don Lancaster {817 gas $15 *
npgsembly Cookbook for the Apple 11/1Ie". Don Lancaster (3 "),\\ T ¥
nMicrocomputer Graphies" . . . . eoeoet T R Roy E.Myers \3““"‘4‘ \ $20
npssembly Lines =-- the Book"™. . .. .ot e e e Roger ¥Wagner \$\U.UQ\ $14 ®
$12 #
& These items add $2 for first item, $.75 for each additional item for US shippiny, 7

+ Inquire for shipping cost.

Customers outside USA inquire for postage needed.
Texas residents please add 8% sales tax to all orders.
¢¢ Master Card, VISA, Discover and American Express 2>

5-C Sottware Corporation
2331 Gus Thomasson 125
DALLAS. TX 75228
Pnone 214-324-2050
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$9A...9D; the second copies onlyttwo bytes; and the third

copies any number, which you specify in the A-register.

I used

a memory search to uncover all the calls on this third entry,

~and I only found calls which wanted to copy six bytes.

There

~may be others, hidden in other sections of the AppleWorks code.

My more efficient rendition saves one byte by using the BIT
~opcode ($2C) to skip over the two-byte LDA #2 instruction (see
I also save by pushing the byte count on

~.lines 1370 and 1870).

= the stack instead of saving it in RAM:
= saved, and the PLA is two bytes shorter than a STA.

the storage location is
However, I

- have to pull the byte back off the stack at line 2050, so the

‘net saving is only two bytes.

Line 2060,

the LDY #0, can be

- deleted and save another two bytes (Y is already 0, in order

~for the loop in lines 2010-2040 to terminate).
pecause I have not called POLL.KEYBOARD.

I don't need it
By the way, we do

want to be sure that ¥Y=0 here, because a lot of the subroutines

=depend on it.

If we don't make it one of the functions of

“GET.x.PARMS, we will have to add a line to most of the
=subroutines which call GET.x.PARMS.

Inside AppleWorks a lot of string processing goes on.

All of

~the strings I have observed are stored in memory as a length

pyte followed by the string data bytes.

=will have 255 data bytes.

a null string.

The maximum string

A byte count equal to $00 represents

Lines 2980-3130 are my own code, simply to

~illustrate how you might code a subroutine to display a string
Lines 3640-3690 show some strings

-stored in this fashion.
zbuilt by the assembler.

In my DEMO code,

starting at line

3470, I called on DISPLAY.STRING to print these strings.

-Lines 2080-2970 show my renditions of four subroutines I found
~inside AppleWorks, which I have named MOVE.STRING,

~COMPARE .STRING, APPEND.STRINGS, and FILTER.LC.TO.UC.

These are

-not identical to the AppleWorks code, as I found some easy

improvements here and there.

I showed in comment lines where

~you can find these subroutines inside the AppleWorks 1.3 image.
My DEMO program, lines 3470 to the end, shows some of these in

~action.

Not all of the subroutines which I found have to do with

~strings.
-equivalent of a monitor

nMu

command.

Lines 3140-3410 show MOVE.BLOCK, which does the
The three parameters are

~the destination starting address, the source starting address,
-and the number of bytes to be moved.

should really say "copied".)

(I say "moved®, perhaps I
A similar subroutine which starts

~immediately after this one, at $1BAC, moves a block of memory
“up", by starting at the last byte of the source block and

moving backwards.

This gives the ability to move a block of

-memory up to an overlapping area, without clobbering the data.

At the beginning of the code at $1000 there is a JMP table (a
long series of JMP xxxx instructions, one right after the

other) which is evidently used when other segments want to use
some of these general subroutines.

.4lso begins with a JMP table.

. Each of the other segments
This is a good scheme for

joiping.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,

SRR

Permanent Storage with an
“Electronic Hard Disk”

Now when you tum on your [IGS your
favorite program can appear on screen
in just a few seconds! With RamKeeper,
your 11Gs memory card will retain stored
programs and stored data while your -
11Gs is tumed off RamKeeper allows you
to divide your 1IGs memory into part
“electronic hard disk” and part RAM for
your programs workspace—in almaost
| any way you want and at anytime you
| want Gs-RAM, GS-RAM Plus, Apple 11Gs
| memory card and most other [IGs
memory cards are compatible with
RamKeeper.

\

RamK 'ééper’“

For the “Instant On” Apple 1IGS

I from your computer, plug your 1IGs
memory card into RamKeeper, plug
RamKeeper into the 11Gs memory slot 1f
you have another 1IGs memory card, an
"additional card socket on RamKeeper
will accommodate your second card.
Thacs all there is to it

Reliability from the Most
Experienced

Applied Engineering has the most
experience in the industry with battery-

assured of the most reliable memory
back-up system available. And in the
world of battery-backed memory, reliabil-
ity is eventhing! Thats why Applied

| Supports Up to Two [IcsMemory | Engineering uses the more dependable

| Cards at the Same Time

| If you bought your 1IGs with Apple’s

| memory card and later wished you had

| the GSRAM, no problem. RamKeeper will
support both cards plugged into Ram-

‘ Keeper simultaneously!

How it Works
Just unplug your 1IGs memory card

“I've purchased several
Applied Engincerng
products over the yeanx
They're altays well
made and performed
as advertised |
recommend them

. whole-heartedhy:™

Steve Wozniak: the creator
of Apple Computer

Gel-Cell's instead of Ni-Cad bateries (if
| Ni-Cad's aren't discharged periodically,

! they lose much of their capacity).

| RamKeeper has close 0 6 times (about
| 6 hours) the “total power failure” back-
| up time of other systems. When power

| retums; RamKeeper automatically re-

| charges the batery to a full charge. With
| power from your wall outet, RamKeeper
| will back-up your 11GS memory cards

| RAM indefinately.

| RamKeeper Has and
| Does It All!

[ e Allows instnt access (o your programs |

without slow disk delays
« Configure Kilobytes or Megabytes of
instant ROM storage for your favorite

programs

Apple Assembly Line.....December, 1987..... Copyright

backed memory for the Apple so you are | » Proudly made in the USA

« Reduces power strain (o your internal
[IGS' power supply

« Contains back-up status LED.'s

« Can support up to mo lIGs memory
cards simultaneously

« Supports both 256K installed memory
chip boards like Gs-RAM and the Apple
11Gs Memory Expansion Card as well
as 1 MEG installed memory chip
boards like Gs-RAM Plus

« S-year hassle-free warranty

« 15 day money back guarantee

« RamKeeper comes complete with
batery, software and documentation

Only $179.00!
(GS-RAM card shoun in photo
not included)

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

9:00-11:00 CST, 7 days a week; or send -
‘ check or money order to Applied

| Engineering MasterCard, VISA and

| CO.D. welcome. Texas residents add 7%
\ sales tax Add $10.00 if ousside USA.—— |

' A LD ENGINEERING™

| The Apple enbancement experts. |
(214) 241-6060

PO Box 798, Carrollton, TX 75006

| Prices subject to change without notice
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as is used under ProDOS-16. On the other hand, subroutines . For
such as these I have shown in this article are the very type
you might want to keep in assembled form as relocatable,
linkable, object files, on a library ready to be used by all . s
your future code. Even better, they are the type of . you will get the message
subroutines I wish were in the //gs tool boxes, in ROM.

Ane == H G NUMBER OF PARAMETERS. You have 2,
there, they would best be called via a JMP table, for 51140 ==> ERROR: WRON
efficiency. These routines are too short to afford the

y I need 3.
tremendous overhead of "real" toolbox calls. . @

pid you know you could do that? I wasn't sure, but I tried it
and it works.

example, if I try to asapnble the following line:

’ | 1140 >MOVE .BLOCK BUFFER,SIZE

‘The handiest way to use subroutines like these would involve
writing macros for the calls. For example, here are some macro
definitions for MOVE.STRING, APPEND.STRINGS, and MOVE.BLOCK:

1000 ¥SAVE S.AW.SUBS -
«MA MOVE.STRING | 98- 1030 BRTR ~-EQ $98,99
JSR MOVE.STRING 9A- 1030 PO Eg 93
o 1112 36~ 1080 b2 -EQ $9C
-E 35- 1080 P “EQ $9D
9E- 1070 Pl -EQ 30E
.MA APPEND.STRINGS 9F- }898 ECS)UNT gg ng
JSR APPEND.STRINGS AO- 1100 #-- ol T
.DA 11,]2 - 1110 MON.CROUT .E
"EM 1101 FD3R- }1138 MON(COUT _ \EQ HBE L
1150 ¢ GET PARMS
V = f parameter info
.MA MOVE .BLOCK 1130 % B = b Tytes to” $0A, 9B, ... et
JSR MOVE.BLOCK 1170 # Update Return Address
.DA ]11,]2,]3 11%@ ' Poll Keyboard for TypeaAgead
.EM S, }12%% : Set Y=0, clobbers A an
: . # le:
These are simple enough, but they can make coding a program ‘ C }%;8 * For Examp JSR subroutine
easier. If you are error prone, or simply enjoy being 1220 . < eigﬁnpggbpam.?
cautious, you might add code to the definitions to check for }% g M r
the correct number of macro parameters. For example, 1220 #  subroutine JSR GET.4.PARMS
MOVE.BLOCK requires three parameters: i 12&0 *
! 1280 * RIS
MA MOVE.BLOCK L
.DO ] #=3 ; 1%10 ¢ The following code is as it exists in AppleWorks 1.3
JSR MOVE.BLOCK BZg B e
-DA 11,1213 18AD- 1330 AW.GET.PARM.TEMP .BS 1 .
R: B R e
==> ERROR: WRONG NUMBER OF PARAMETERS. You have ]#, I need 3. \ 184E- A9 O }368 AW.GET. b PR AW GET. A. PARMS
+FIN 1880- D0 02 1340 aw.cer.2.pamus LDA'42
-EM 18BU- A 1390 AW.GET.A.PARMS TAY
! 18B5- 8D AD 18 1 80 STA AW.GET.PARM.TEMP )
The line starting “==>" will not be assembled as long as you }ggg: gg 03 01 m;g E%i\( $0103,X
have 3 parameters. If you have some other number, that line . 1 18BC- 85 9 1u20 STA PNTR
will cause an assembly error, since it starts with an illegal 18BE- 1 18 }ﬁ g %8 AW.GET. PARM. TEMP
. character. This will make it display during assembly, so you 1%55: gg %D o 11»20 A% 40103,%
can catch and correct your call. 18Cc5- BD 0 01 wgo LDA $010 ‘X
18CB- 85 99 1480 STA ENTR+
18c4- 82 00 01 100 81 $o10u,x
. ‘ 19GET B3 98 . 1310 .1 LDA (PNTR),Y
: 18D1- 99 99 00 1228 SIE‘:Q PNTR+1,Y
18D4- 88 1
- BNE .1
| Whasore BB BELL oo
1 a0 s
i 18DC- 1580 .EP

i

Gt
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1600 * POLL KEYBOARD -
1610 # . ———-
1620 .PH $1FAT
1630 POLL.KEYBOARD
1FAT- AD 00 CO 1640 LDA $C000 ANY KEY PRESSED?
1FAA- 10 24 1650 BPL .3 ...NO, RETURN NOW .
1FAC- 8D 10 CO 1660 STA $C010 ...YEé CLEAR STROBE
}ggg— %% 8; co %ggg %g§ ?061 OPEN AﬁPLE PRESSED?
qgg#- Az 62 CO 4988 LD 3?062 ébLIDSAPPLE PRESSED?
{FB9- 29 7F 1710 AND '*7? ...NO APPLES, SO CLEAR BIT T
1FBB- § 11 1720 .1 LDX 184 <<KEY.BUFFER.IN§EX>>
}gg?- gg 7A 11 };38 %g% 117TA,X <<KEY.BUFFER>>
1FC2- EO0 0A 1720 CPX #10 AT END OF BUFFER YET?
1FC4- 90 02 1760 BCC .2 ...NO END YET
1FC6- A2 00 17%0 LDX #0 ...END, SO WRAP AROUND
1FC8- EC 85 11 1780 .2 CPX $1185 ((KEY.BUF#ER.OUTDEX))
1FCB- FO 0 1%90 BEQ .? BUFFER IS FULL
1FCD- 8E 801 11 1800 STX $1184 <<KEY.BUFFER.INDEX>>
1FDO-~ 60 1810 .3 RTS
B ——
1%50 # My More Efficient Version
: 1 U W e e e o e e e e e o
085A- A9 04 1%60 GET.4.PARMS LDA #4
085C- 2 1 gO .HS 2C SKIP NEXT 2 BYTES
085D- A9 02 1880 GET.2.PARMS LDA #2
085F- A8 1890 GET.A.PARMS TAY
gl
062~ BD 04 01 1920 LDA $0104,X GET RETURN ADDR-LO
o] - g 9 1 30 TA PNTR KEEP FOR VECTOR
0 - 1940 LC
0868~ 7D 01 01 1950 ADC $0101,X ADD # BYTES
086B- 9D 04 01 1960 STA $0104,X UPDATE RETURN ADDR-LO
086E- BD 05 01 1930 LDA $0105,X GET RETURN ADDR-HI
0873° €3 00 139 ADC #0 Tv'.  SAVE FOR VECTOR
087%- 9D 05 01 2000 STA ?0105 X UPDATE RETURN ADDR-HI
0878- B1 98 2010 .1 LDA PNTRB,Y USING VECTOR, COPY PARMS ‘
0874~ gg 99 00 2020 STA PNTR+1,Y e TO 9A,9ﬁ,etc.
RIB B0 F8 2080 BB .1
0880- 68 2050 PLA ) GET LENGTH OFF STACK
0881~ A0 00 2060 LDY #0
0883- 60 %8 8 . RTS
2090 # MOVE STRING
2100 # JSR MOVE.STRING
2110 # .DA destination,source
5128 : (at $1EF8 in AppleWorks 1.3)
2140 MOVE.STRING
0884- 20 5A 08 2150 JSR GET,.4.PARMS
gggg- g} 32 g} 8 g?A ng,% COPY THE LENGTH BYTE
- A (P
088B- FO 08 2180 BEQ .2 ! STRING IS EMPTY
088D~ A8 2190 TAY LENGTH TO Y
088E- B1 9C 2200 .1 LDA éPZ;,Y
0890~ 91 9A 2210 STA (PO),Y
0803~ Do F9 2530 BNE .1
- BNE .
0883- 60 gg 8 32 RTS
5560 *  COMPARE TWO STRINGS )
2270 # JSR COMPARE.STRINGS
2280 * .DA stri,str2
2290 * return Carry Clear if stril < str2; else Carry Set
33?8 * (at $1ED9 in AppleWorks 1.3)
. 2320 COMPARE.STRINGS
0896- 20 5A 08 23 0 JSR GET, 4.PARMS
0899- B1 9A 2340 LDA PO;,Y GET LENGTH OF SHORTER STRING
089B-~ D1 80 2350 CMP (P2),Y
089p- 90 02 2360 BCC .1
Page 8.....Apple Assembly Line.....December, 1987.....Copyright (C) S-C SOFTWARE
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* SPECIAL !!! EXPANDE® 'RAM/ROM BOARD: 3$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 BK. Mix RAM and ROM too. Although Apple limits
sccess to only 2K at a time, soft switches provide convenient socket selection. Hard switches control defaults.

IMPROVED 111 J[ IN AMAC (ver 2.0): $75.00
Now includes faster graphics, UniDisk support and more! Bi-directional data transfers are a snap! This Apple |1
emulator runs DOS 3.3/PRODOS (including 6502 machine language routines) on a S12K MAC or MACPLUS. All
Apple Il 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, sccess Lo 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 |1 diskette.
SCREEN.GEN: $35.00

Develop HI-RES screens for the Apple |l on a Macintosh. Use MACPAINT (or any other application) on the MAC to
creats your Apple Il screen. Then use SCREEN.GEN to transfer directly from the MAC to an Apple Il (with
SuperSerial card ) or llc. Includes Apple I} 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). MIDIMAGIC compatible
with Apple I 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 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 Il i1+, //e. Specify
printer: Apple Imagewriter Apple Dot Matrix, C.Itoh 8510A (Prowriter), Epson FX 80/85, 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.
DISASM 2.2e : $30.00 ($50.00 with SOURCE Code)
Use this intelligent disassembler to investigate the inner warkings of Apple |l machine language programs.
DISASM converts machine code into meaningful, symbolic sourca compatible with S-C, LISA, ToalKit and other
assemblers. Handles data tables. displaced objact code & even provides label substitution. Address-based triple
cross reference generator included. DISASM is an invaluable machine language learning aid to both navice &
axpert 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 HIRES graphics & text screen dumps. Specify
printer: MX-80 with Graftrax-80, MX-100, MX-80/100 with Graftraxplus, NEC 8092A, C.itoh 8510
(Prowriter), OkiData 82A/83A with Okigraph & OkiData 92/93.
‘MIRROR’ ROM: 325.00 ($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 & shift key mod support.
RAM/ROM DEVELOPMENT BOARD: $30.00
Plugs into any Apple slot. Holds one user-supplied 2Kx8 memery chip (6116 type RAM for program development
or 2716 EPROM to 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, ail Apple Il 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
édéddbbbédddddddsdscsbédddéééddsssécé
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9C 2370 LDA (PE#,Y ®
2380 .1 TAX LENGTH OF SHORTEST TO X-REG
0A 2390 BEQ . SHORTEST IS NULL
2400 .2 INY COMPARE BODY OF STRINGS
9A 2410 LDA EP g
9C 2420 CMP (P2
09 %ﬁ 8 ggg U NOT SAME, SO CARRY GIVES RELATION
F6 2450 BNE .2 MORE TO COMPARE
00 2460 .3 LDY #0 STRINGS MATCH TO END OF SHORTEST
A 2470 LDA EPO},Y COMPARE ON BASIS OF LENGTH
c 24 LDA (P2),Y
24 .4 RTS
2500 #
2510 # APPEND TWO STRINGS
2520 ® JSR APPEND. STRINGS
2530 # .DA stringA,stringB
gg 0 : (at $1341 in AppleWorks 1.3)
2520 APPEND. STRINGS
54 08 2570 JSR GET,4,.PARM
94 2580 LDA (PO) Y GET LENGTH OF STRING A
2590 PHA SAVE
2600 CLC
9C 2610 ADC gPZE,Y ADD LENGTH OF STRING B
9A 2620 STA (PO),Y MAKES LENGTH OF COMBINED STRING
Sg 8 gté GET LENGTH OF STRING A AGAIN
9A 2650 ADC PO BUMP POINTER TO END OF STRING A
9A 2660 STA PO
02 2670 BCC .1
9B 2680 INC P1
9 2690 .1 LDA (P2),Y LENGTH OF STRING B
0 2700 BEQ .3 ...NULL, SO FINISHED
2710 TA
9C 2720 .2 LDA §P2;,Y
9A 2730 STA (PO),Y
2740 DEY
F9 2;20 BNE .2
2760 .3 RTS
2770 ®
2780 ®#  FILTER LOWER CASE to UPPER CASE in a STRING
2%80 * JSR FILTER LC.TO.U
5610 & (at $1pF in K
at F in leWorks 1.
230 § pp 3)
2830 FILTER.LC.TO.UC
5D 08 2850 JSR GET.2.PARMS
9A 2850 LDA (PO),Y GET LENGTH OF STRING
12 2% The °3 LENGTH 1O $-REG
A 28%0 .1 LDA (PO),Y
1 2890 CMP #'a’
08 2900 BCC .2
B 2910 CMP #'z'+1
DF 2930 AN 35
AN D TURN OFF LOWER/CASE BIT
9A 29140 STA fﬁoi,r
2950 .2 DEY
EF 2960 BNE .1 ..MORE BYTES
2970 . RTS
2980 #
2990 # DISPLAY STRING
3000 ® JSR DISPLAY.STRING
3010 # .DA string.address
3020 #
3030 DISPLAY. STRING
5D 08 3040 JSR GET.2.PARM
9A go 0 LDA (PO),Y GET LENGTH
0C 060 BEQ .2 ... NULL STRING
AO 070 STA COUNT
080 .1 INY
9A 090 LDA (PO),Y
ED FD 3100 JSR MON .COUT
AQ 3110 CPY COUNT
F6 120 BCC .1
3130 ,2 RTS
..Apple Assembly Line.....December, 1987.....
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Gs-RAM has an all new design. A design that
delivers higher performance including in-
creased speed, greater expandability, and
improved software.
More Sophisticated, Yet
Easier to Use

GS-RAM works with all 1IGs software. In fact
any program that runs on Apple’s smaller
memory card runs on the Gs-RAM. But with
GS-RAM you can have more memory, im
proved performance, and almost unlimited
expansion capabilities We've designed the
new GS-RAM to be easier to use 10o—you
don't have to adjust the size of your RAM
disk every time you use a DMA device. 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 GsRAM Plus indludes the
most powerful set of IIGs software enhance-
ments available anywhere. In fact, our nearest
competitor offers only a fraction of the
invaluable programs that we include with
each Gs-RAM card. This software includes the
most powerful disk-caching program available,
the Gs-RAM Cache. The Cache will make most
of your applications run up to 7 times faster:
Also induded is a diagnostic udlity that lets
you test your Gs-RAM by graphically showing
the location of any bad or improperty
installed RAM chips. And for AppleWorks
users, we give you our exclusive Expander
program that dramatically enhances both the
capabilities and speed of AppleWorks.
Making AppleWorks Even Better

Applied Engineering's Expander program
eliminates AppleWorks intemnal memory limits
allowing it to recognize up to 8 megabytes of
desktop workspace. You can increase the
limits from only 7,250 lines 0 22,600 lines in
the word processor and from 6,350 recordls
I t0 22,600 records in the database. The
Expander allows all of AppleWorks, induding
print functions, to automatically load into
RAM. The clipboard size will increase from
255 10 2,042 lines maximum. Gs-RAM will
automatically segment larger files so you can

Apple Assembly Line....

| save them onto multiple floppies. And

For Those Whkio Want the Most.
From Those Who Make the Best. GS-RAM.

Now e.\pand the [IGS’ RAM and ROM with up to 8 MEG of “Instant On” memory with the all new Gs-RAM!

Gs-RAM provides a builtin print buffer that
allows you 10 continue working in Apple-
Works while your printer is still processing
text You can even load Pinpoint or Macro-
Works and your favorite spelling checker into
RAM for instant response.
Grow by Kilobytes or Megabytes
We offer Gs-RAM in o configurations so
you can increase your memory 250K at a
time (GS-RAM) or a megabyte at a time
(Gs-RAM Plus). Both are 1IGs compatible and
both come with our powerful enhancement
software. Gs-RAM can hold up © 1.5 MEG of
256K chips and Gs-RAM Plus can hold up t©
6 MEG using 1 MEG chips. And since both
use standard RAM chips (not high-priced
SIMMs), you'll find expanding your Gs-RAM
or GS-RAM Plus easy, convenient, and very
economical For further expansion, you can
plug a 2 MEG “piggyback” card into the Gs-
RAM's expansion port for up to 3.5 MEG of
total capadity. Or up t0 a whopping 8 MEG
on GS-RAM Plus. If a GS-RAM owner outgrows
3.5 MEG, he can easily upgrade to Gs-RAM
Plus for a nominal charge.

Permanent Storage for an
“Instant On” Apple

With our RamKeeper™ back-up option,
your G5-RAM or GsRAM Plus will retain both
programs and data while your 1IGs is tumned
off Now when you tum your 11Gs back on,
your favorite software is on your screen in
under 4 seconds! With RamKeeper you can
divide your IIGs memory into part “electronic
hard disk"” and part extended RAM. Even
change the memory boundaries at any
time—and in any way—jou want Because

“In quality,
performance,
compatibility,
expandability and
support, Applied
Engineering's ¢sRAM
and GSRAM Plus are
number one.”

Steve Wozniak, the creator

of Apple Computer

Applied Engineering has the most experience

in the industry with battery-backed memory

for the Apple, you are assured of the most

reliable memory back-up system available.

And in the word of batery-backed memory,

Reliability is everything That's why Applied

Engineering uses state-of the-art "GEL-CELL's”

instead of Ni-Cad baueries (if Ni-Cads aren't

discharged periodically, they lose much of

their capacity). RamKeeper has about 6

hours of “total power failure” back-up ime.

That's 6 times the amount of other systems.

But with power from your wall outder,

RamKeeper will back-up Gs-RAM, Gs-RAM

Plus, or most other 11Gs memory cards

indefinitely. Should you ever have a “total

power failure,” RamKeeper switches (O its

6-hour batery. When power returns, Ram-

Keeper will automatically recharge the batery

1o full power. RamKeeper incorporates a

duatrate charger, staws LED.’s, and ad-

vanced power reducing circuitry. RamKeeper

comes complete with battery, software, and

documentation.

GS-RAM’s Got it ALI!

o S-year wamranty — parts & labor

o 6 RAM banks (maost cards have 4)

« Memory expansion port

« ROM expansion port

e Ultra-fast disk caching on ProDOS 8 AND
ProDOS 16.

« Expands AppleWorks intemal limits

« Includes hi-res self test

« No soldered-in RAM chips

« Expandable to 8 MEG

« No configuration blocks to set

« RamKeeper back-up opton allows
permanent storage of programs & data

« 15-day money-back guarantee

o Proudly made in the USA

GS-RAM with 256K $189
Gs-RAM with 512K $259
GS-RAM with 1 MEG $399
Gs-RAM with 1.5 MEG $539
Gs-RAM with 2.5 to 3.5 MEG CALL
Gs-RAM Plus with 1-8 MEG ~ CALL
RamKeeper Option $179

Order today! )
See your dealer or call Applied Engineering

today, 9 am. to 11 pm. 7 days Or send

check or money order to Applied Engineering

MasterCard, VISA and CO.D. welcome.

Texas residents add 7% sales tax. Add $10.00

outside USA

AE #ppLed eNGINERING™

The Apple enbancement experts.

(214) 241-6060

P.O. Box 798, Carroliton, TX 75006 |

Prices subject to change without nonce. I

GyRAM. Gy RAM Plus and RamKeeper are trademarks of Applied Engineenng, Other beands and product names are regstered tademarks of their respective holders.
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180° - R £ - e Coe W) e
}28;5:&)!)753%%.&06!; Enclosed is SCRNDUMP.PLUS, an enhancement to Steve Knouse's

130 8 pmend 'R‘Bﬁi"mmn ;ou;d.,nﬁm.bytes . Generic Screen Dump in Apple Assembly Line, September 1983,
} 8 : (at $1 in AppleWorks 1.3) The main enhancements are 40/80/Lores capability and, via

30 MOVE.BLOCK .  awmiesir- -~ - =~ : conditional assqmply, either a DOS 3.3 or a ProDOS version.
0905- A9 06 210 .. LDA #6 " GET 6 PARM BYTES The Lores capability is modified from a routine by R.M. Mottola
0907- 20 5F 08 3220 JSR GET.A.PARMS in Nibble/#3/p.18 Y
090A- AS 8? 0 LDA PS " GET NUMBYTES-HI (# FULL PAGES) - P :
090C- FO OF 0 BEQ .2 .+« NO FULL PAGES TO MOVE i : :
090E- B1 9C 58 ';-—Hove Full agea-— ------------ e v The idea is to squeeze in as many features as possible and

- . LDA (P2), still have a utility that will fit in good old page 3 space
0810- 91 94 270 STA (PO),Y g pag p
0912~ 280 INY _($300.3CF). However, there are times you have something else
8 }g:g S‘ 2%% EIB;:E f’} é&.]gg'é{ﬁlmu PAGE MOVED in page 3 and need your screendump utility elsewhere. This is
0917- E6 9D 310 ING PE DESTINATION-HI easy to do just by reassembling the screendump at another
8918- go Fl; 28 DEC P # FULL PAGES LEFT address. However, I'm lazy, and when I need a screendump
91B- %%Eo '——-HovEN%a}gial Pagé_-_-_f'_l_‘l-'l:g_!_igfg utility installed I don't want to have to hunt for my assembler
091D- CU 9E ggso .2 CPY P4 FINISHED PARTIAL PAGE? disk. So this version is self-relocating in that you can BLOAD
83;1;-_— 5(1) 9% g368 Egg 532; Y «+«YES ar;d CALL to install it at any address where you have 284 bytes
0923~ 91 9A 380 STA (PO),Y ($11C) free.
0925~ €8 0 INY
89%8- !630 F5 3:330 BNE .2 .o ALWAYS This is too big to fit in page 3, so I borrowed Bill Morgan's
928~ 60 %u%g W3 S idea from AAL/Nov.82, to use the upper part of page 2. The
3430 * input trap and dump portion of SCRNDUMP.PLUS fits in page 3,
3328 : DEMONSTRATION OF SOME STRING SUBROUTINES v'ihile the installation takes the top of page 2. Since
e 1r_15ta11at§on is a 9ne—time affair, it's disposable, although it
83%?:- gg g; 08 ggg§ DEMO  JSR DISPLAY.SIRING ;1%2 remain there if you don't make too heavy use of the input
- .DA STR.A uffer.
882%- 58 g% gg g % JSR MON.CROUT
09%4- 2 299 ..132 g%gl:%.A!.STRING In addition to Steve Knouse and R.M. Mottola, I also learned
88 g-_— go ng; gg 3258 JSR MON.CROUT . and borrowed from Bill Parker's EPSON TEXT SCREEN DUMP, 1982
9333- 20 64 & JSR MOVE.STRING e (‘ ar_ld Gary L‘.:Lttle's ProDOS DUl:lP#“utility'in.A+/Jul.85/p.69'.. I
093F- 09 540 .DA STR.C,STR.B give credit to Roger Wagner's “Assembly Lines: The Book" for
831‘0: %0 g; 08 ggg JSR DISPLAY.STRING relocation ideas. There are a lot of neat techniques in this
893%— go SE gg gg 8 3gg S’gg:ngT : short utility, most of course 'borrowed' from other sources.
- JSR APPEND. STRINGS
89_35_-. 'ég 09 55 4 Now for some comments on why I chose BLOAD & CALL logic. You
e 28 F1 08 %28% "Ils)% gﬁﬁgﬁrgﬁmc can install the dump via BRUN in immediate mode in DOS 3.3.
0952~ 09 610 DA STR.C However, readers of AAL know (AAL/JUN.86, AUG.86, SEP.86) that
0954~ Z% 620 RTS there are problems in DOS 3.3 with BRUN from within an
0955- 11 0 e T Applesoft program. So I chose BLOAD & CALL to avoid the extra
8%% - Bu 8 C 3 STR.A .DA #SZ.A code yo%'dfneed/to sgéve the prgblim. The BLOAD and CALL 41876
- AQ C . approach of AAL/AUG. is a good alternative to BRUN.
Q - D3 A0 D
0 EF- Dg D2 Cg .
0962~ CE C7 AQ However, 3.3 DOSologists need not be ashamed, for ProDOS has
0965- C1 AE - 3650 .AS -/THIS IS STRING A./ its quirks alsol See Call-Apple/Apr.84/p.39/Cecil Fretwell for
11- 3660 SZ.A EQ *-STR.A-1 i i
0967- 11 3670 STR.B .DA $S7.B° . details, but in ProDOS you must choose between a BLOAD & CALL
8323- gg gg 83 or BRUN approach even for immediate mode! Replace Lines 2120 &
- 2130 by
096E- D3 A0 D
0971- D4 D2 C
og;n_ CE C7 AO 2120 STX KSWL
0977- C2 AE 3680 .AS -/THIS IS STRING B./ 2130 STY KSWH
4o £30 %0, 5 o
3710 ®emid ol 9 @ 2138 .BS 2 (filler)

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
of the input buffer.
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Introducing
PC Transporter.™

nhe Apple® II expansion

board that lets you
un MS®-DOS programs.
Now your Apple II can run
er 10,000 programs you could
ver use before. Like Lotus®
MultiMate® dBASE 111
® Even Flight Simulator®
With PC Transporter, MS-DOS
ograms run on your Apple Il
¢ they do on IBM® PC's or
mpatibles. With one important
(ference. PC Transporter runs
ost of those programs three
nes fuster than an IBM PC/XT®

Plus. to speed through number-

unching tasks, you can use
ir optional 8087-2 math co-
ocessor chip. It plugs into a
cket on the PC Transporter.
Less expensive than an
IBM clone.
Sure, a stripped-down IBM

Page 14.....Apple Assembly Line.....December, 1987.....Copyright (C) S-C SOFTWARE

NowApple spe
ree times faster

clone costs about the same as
the PC Transporter. But the pe-
ripherals it takes to get the 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 you
have now:

With IBM software, your Apple
hardware works just like IBM
hardware. Including your drives,
monitors, printers, printer cards,
clock cards and serial clocks.

aksIBM.
than IBM.

You can use your 1Ie® or IIGs™
keyboard with IBM software. Or
use our optional IBM-style key-
board (required for the 11 Plus).

You can use your Apple mouse.
Or an IBM compatible serial
mouse.

Plenty of power.

PC Transporter gives you as
much as 640K of user RAM
and 128K of system RAM in the
IBM mode.

PC Transporter also is an Apple
expansion card, adding up to
768K of extra RAM in the Apple
mode. The 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 (1 through 7 ex-
cept 3), connect a few cables and
a disk drive, and go!

k:\\\\\\ wemes

PC Transporter taps inlo the worlds largest
software library: Now your Apple can

run most of the IBM software you use

at work. And it opens a new world of
communications programs, games and
bulletin boards.

A universal disk drive
controller.

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.

An Apple Disk 3.5 Drive will
support the new’ 3.5"disks
whether they're IBM MS-DOS
formatted or Apple ProDOS for-
matted. The PC Transporter acts
like an Apple Disk 3.5 Drive disk
controller for 1IGS, Ile, and 11
Plus users.

PC Transporter supports
up to 5 drives in a number of
combinations.

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 Transporter controls Apple and IBM
compatible disk drives It supports 3.5" and
5.25" MS-DOS and ProDOS formatted
diskettes

- t{ e v"

Apphc 11 Plus miust b BCC Cortified THM and 1A T ar rogsterad tradonarks
radeniarks of Aditon Tty Ik MS and Flight Sawibator 1 rogsicred radeniarks of Micmadt Apph i

o tntcmanonad Busines Maxchines Lo

Versatile data storage.

PC Transpgnter reads, MS-DOS
and translates it into Apple native
ProDOS. You can store 1BM 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 the Apple UniDisk
3.5 with its own controller card
for storing programs and data.but
not for directly booting an IBM
formatted disk.)

You can even use our 360K PC
compatible drive for ProDOS

Make your Apple speak IBM.

PC Transporter memory choices.

RAM in RAM in

Apple mode: IBM mode: Price:
384K 256K $489.00
512K 384K 529.00
640K 512K 569.00
768K 640K 609.00

Note: The IBM mode is 128K less because
the PC Transporter uses 128K for system
memaory.

IIGs Installation Kit 49.00
Ile/1l Plus
Installation Kit 39.00

PC Transporter Accessories
5.25" IBM Format 360K

Drive Systems
Single-Drive System 269.00

Dual-Drive System 399.00
Half-Height Drive 135.00

(add to Single-Drive system to make
Dual-Drive)

IBM-Style Keyboard 139.00
(required for Apple 1 Plus. Requires
IBM Keyboard Cable.)

IBM Keyboard Cable 34.00

Sony RGB Monitor 499.00

Analog RGB Cable 39.00
(for use with Sony monitor)

Digital RGB Cable 39.00
(for use with Sony monitor)

Digital RGB Adapter 24.00

ColorSwitch 44.00
(included with Has Installation Kit)

128K ZIP 40.00
PC Transporter per set
Memory Expansion
Chip Set

8087-2 Math
Co-processor 229.00
Chip

Heavy Duty 69.00

Power Supply

(e and 11 Plus only)

See your dealer or call or send
check or money order to Applied
Engincering. MasterCard, VISA and
COD welcome. Texas residents
add 6Y4% sales tax.

PC Transporter produces better IBM grapbics
than IBM. Analog is sharper than digital
Soacith an analog RGB monitor: PC

graphics and text are
igital display — cren
while running IBM software!

And, you can also use an Apple compaosite
monitor in IBM text or graphics mxde.

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 IL

The PC Transporter design
team includes the former project
managers for the creation of the
Apple lle and Ilc. The co-designer
of the Apple II 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, 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 am. and 11 pm. CST at
214-241-6000.

/E Applied Engineering

The Apple enbancement experts.
PO. Box 798, Carrollton, TX 75006
21-4-2:41-60060

A Dwveon of AF Rescarch Coporation

i 12 84 repserd tnmbonnrks of Lokt Duacbopinn Coqueatnn Sult Mt and UBANE P S anc oo d
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Now to describe the utillcty 1l more detdls. LLUES LAY —¥=7¥
find where it has been BLOADed&. I think it's a good idea to
inhibit interrupts while getting information from the stack.
Then lines 1640-1720 modify (SETRAP+l) and (SETRAP+3) to point
at TRAP. Lines 1730-1900 put the current INPUT address at
TRAP+1 .TRAP+2 and TRAP+8.TRAP+10: the first so we can
tdaisy-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. Lines 1910-1980 set default 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 locations not used by Applesoft, Integer
pasic, DOS 3.3, ProDOS (including interrupt handlers), or the
System Monitor. They are 6-9, $1E, $SEB-EF, and S$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
line is 0 and bottom is 23 ($17). Note that I couldn't fit
lJeft and right margin windows in. If you want a routine that
does both 40 and 80 column dumps you'll have to be careful in
adding left and right margins. S$ED (FLAG) is used to flag if a
dump has been done via CTRL-P from the TRAP (value S$FF) or just
a CALL 802 (JSR $322) (value 0).

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

TRAP, our input 'filter', does its thing by first
daisy-chaining to the current input routine and letting it do
all the dirty work. Only then does TRAP check for either
CTRL-T (Terminate TRAP and reset input hooks) or CTRL-P (Print
the screen). If neither, exit to caller of input routine. If
a CTRL-P, Set FLAG (SED) to S$FF to show we came thru TRAP.
This avoids a JSR DUMP, which would not be relocatable. You
could have a JSR DUMP with address filled in during the first
portion of the utility just like SETRAP+1l, +3 are filled in
from Lines 1640-1720. That way you wouldn't need FLAG at all,
put the approach takes 3 more bytes. Roger Wagner's book has
other ways to do a relocatable JSR, but remember that we want a
DUMP that can be called either directly or from TRAP.

Note that lines 2280 and 2290 inside TRAP avoid another ProDOS
‘gotcha'. A JMP $3D0 (DOS.WARM) in ProDOS (Q from IIgs
Monitor) returns to immediate mode but erases Applesoft
variables, unlike the friendly DOS 3.3! Thanks to Steve and
Marsha Meuse for this one (Nibble/Nov.85/p.20). So from ProDOS
JSR RSTINT and JSR BASIC2 exit without erasing variables.
BASIC2 (SE003) is the address a CTRL-C <Return> from monitor
uses. RSTINT ($9Al17) is the same in BASIC.SYSTEM versions 1.0
and 1.1, the only ones so far. Future versions may change, so
beware.

For the DUMP itself, we disable interrupts and save the 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
the output hooks, in lines 2370-2490.
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Lines 2510 and 2520 test the enable
kines 2530-2650 simulate a BR#SLOTe
Change SLOT in Line 1060 if printer
NOAIO to 0 in Line 1080 if you have
code from Steve Knouse.

flag and exit if it's zero.
and kill video echo.

isn't in slot 1, and change
an AIO interface, which is

Lines 2670-2720 start the dump with screenline specified by
WINTOP. In Lines 2730-2820 we handle 80-column dumps. This is
good only for //e or //c or Ilgs using firmware 80-column
routines. There are too many video interface cards that work
in different ways to support them all. Some cards have their
own dump utilities, so you may not be out of luck if you have a
non-standard interface. 1In line 2810 I use S$FF to flag the
X-register if 80-columns are active. Otherwise, lines
2840-2870 in MORCHR will end with X in range 0-23. That way in
Lines 3090 and 3100 if X gets incremented to 0 then branch back
to MORCHR to get even column character, so 2*40=80
characters/line get dumped. This trick of using a register
value out of the range you would normally get in the rest of
your code is a handy way of saving bytes.

In Line 2840 PRFN gets tested. O0->LORES, and 1->TEXT. If
LORES, still only do a mixed mode dump of 20 LORES lines and 4
TEXT lines. Replace Line 2880 by 2 NOP's (SEA) to do
full-screen LORES. Note that if you're in 80-column mode, the
odd columns are dumped as text regardless of PRFN, since 2820
skips MORCHR. So this dump doesn't do double-LORES. Also,
your LORES-creating program should start with TEXT:HOME :GR
since TEXT:HOME clears even 80-columns to spaces, whereas GR
only clears 40 columns to nulls. If you just do GR, some text
may be left in the aux memory text pages, and you'll see it
when you do a LORES dump.

So a LORES dump in 80-column mode still dumps only 40 column
LORES, spaced out (if you did TEXT:HOME:GR) to match the 4
lines of 80-column text at the bottom.

In Lines 2890-3010 a quasi-40-by-40 resolution for LORES is
done by using a space for both LORES blocks off, a caret for
top LORES block on, an underline for bottom LORES block on, and
an X for both LORES blocks on. This should work for most
printers, but feel free to use other characters or symbols,
especially if your printer has graphics. The resulting dump is
good for monochrome LORES pictures, and especially Bar Charts.
Multi-colored LORES and even abstract monochrome patterns lose
a lot in the 'translation' to print.

Note especially how 2910 turns off the lo-nibble, while the
exclusive-or in 2930 turns off the hi-nibble and turns back on
the lo-nibble. Exclusive-or is a handy opcode to learn, and to
save bytes by using. Also, the BIT opcode is used in Lines
2960, 2980, and 3000 as a 2-byte NOP to skip the following 2
bytes. BIT changes the N,V, and Z flags, but since 3020 does
another CMP anyway, this dosn't matter here. Another 'gotcha'
is to avoid inadvertently toggling a soft-switch in the
SC000-COFF range via BIT. I did that once and it took me a
long time to figure out!
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Lines 3020-3050 make sure a value of $A0 or greater is sent to
printer, to avoid control or inverse or flashing characters.
Line 3060 then masks off the MSB to avoid graphics in EPSON
printers. Lines 3080-3190 send the character to the printer
and do loop checking for 80-columns, line length, and WINBOT
screen checking,

Lines 3210-3410 restore everything saved upon entry to DUMP.

1f FLAG was set to show we came thru TRAP, it's cleared in case
next time we don't. Besides, if we came thru TRAP, we're in
input mode and need to JMP RDKEY to get the next keystroke. If
we didn't come thru TRAP, we can just exit via RTS.

Some Demonstrations

So much for the dump. Now it's time for some demo programs.
The following, which I call CHARDEMO, shows the active
character set, including MouseText if you're in 80-column mode.
//e's, c's, and I1Igs's have different character sets for 40 and
80 column modes, and you'll see that most printers match the
40-column character set best for INVERSE and FLASHing
characters. So what you dump isn't always what you seel! If
you avoid MouseText and INVERSE and FLASH, you'll do all right
except that most printers use code $7F=127 as 'delete previous
char' instead of a checkerboard. So if you don't see a tilde
(code $7E=126) or a checkerboard,. you'll know what happened.

5 REM CHARDEMO

6 PRINT CHRS$ (4)"BLOAD SCRNDUMP.PLUS"

7 CALL 692: REM INSTALL HOOKS

10 INVERSE

20 PRINT CHRS (27);“@ABCDEFGHIJKLMNOPQRS
TUVWXYZ[\] "_"; CHRS (24)

30 NORMAL

40 GOSUB 1000

50 INVERSE : GOSUB 1000: NORMAL

60 FLASH : GOSUB 1000: NORMAL

70 END
1000 FOR I = 32 TO 127: PRINT CHRS (I);: NEXT
1010 PRINT : RETURN
TESTGR does a LORES dump by CALLing DUMP directly. Try in 40
and 80-column mode to see the difference.
S TEXT : HOME : GR
10 COLOR= 15
20 FOR I = 0 TO 39
30 VLIN I,39 AT I: NEXT
40 PRINT "“THIS IS A TEST."
50 POKE 9,0: CALL 802: POKE 9,1
60 REM ASSUNES M/L BLOADED & PARAMETERS SET
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‘ " 30 NEXT
5 TEXT :

¢ e & Y
TEST40 and TEST80 merely show that no top lines or characters
get dropped.

S5 TEXT : HOME

10 FOR I =1 TO 22

20 PRINT “LINE NUMBER ";I;: HTAB 16
25 PRINT “THIS IS A TEST."

: HOME

10 FOR I =1 TO 22

20 PRINT “LINE NUMBER ";I;: HTAB 16

25 PRINT "THIS IS A TEST.";

26 FOR J =1 TO 40: PRINT “A";: NEXT : PRINT
30 NEXT

LORES.PIC, adapted from a David Thornburg program to do LORES
and not HIRES patterns, allows you to experiment with patterns.
Try Inputs x=0,y=0,s=field size=10, and 2 colors to see an
abstract monochrome pattern-it loses a lot in the translation
to print.

5 REM LORES.PIC/DAVID THORNBURG/A+/DEC.86&JUN.87
6 REM ASSUMES M/L BLOADED & PARAMETERS SET

7 POKE 9,0: REM FOR LORES DUMP

10 PRINT "ENTER STARTING X-VALUE “;

20 INPUT A
30 PRINT “ENTER STARTING Y-VALUE ";
40. INPUT B

‘ 50 PRINT "ENTER FIELD SIZE ";

60 INPUT S
70 PRINT "ENTER NUMBER OF COLORS (2-16) *;
80 INPUT N .
90 TEXT : HOME : GR
100 FOR 0 TO 39

I =
110 FOR J = 0 TO 39

120 X = A + (S * (I - 20) / 100)
130 Y =B + (S * (J - 20) / 100)
140 z = 10 * SIN (X * X) + 10 * SIN (Y * Y)

160 COLOR= (Z -~ (N *
170 PLOT I,Jd

INT (2 / N)))

180 NEXT J

190 NEXT I

200 CALL 802: POKE 9,1: REM DUMP, THEN BACK TO TEXT
DEFAULT

Try changing Line 140 to 2= X*X + Y*Y and use inputs 0,0,25,2
to see circles. If the pattern isn't too abstract, the
resulting dump is ok. Also try 140 2 = X*Y and inputs 0,0,20,2
to see hyperbolas. It's a neat program to play with, but

. unfortunately abstract and/or multi-colored patterns go past

the capabilities of the simplistic LORES dump here.

Apple Assembly Line.....December, 1987..... Copyright (C) S-C SOFTWARE..... Page 19



1000 ®SAVE S.SCRNDUMP.PLUS
1010 [ PR AP, bececme—————
1020 * See AAL/SEP.83/P.22-24/Steve Knouse
1030 % and NIBBLE/#37/P.19&40/R.M. Mottola
18 8 : ...modified 5/10/87 Louis Pitz
“ _____________
- 1060 SLOT .EQ1 PRINTER SLOT#
g}— 1070 DOS .EQ 1 D0S3.3 ACTIVE
01- 1080 NOAIO .EQ 1 GENERIC INTERFACE
1100 & —————————————
06 - 1110 PRFLAG .EQ $6 0->DISABLE, 1->ENABLE
07~ 1120 WINTOP .EQ g gggT%S HINﬁOH TO PRINT
- 1130 WINBOT .EQ
80— 1130 PRFN .EQ %9 0->LORES, 1->TEXT
EB- 1150 PTR .EQ $EB USE FOR ﬁELOCATING
24- 1160 CH LEQ $24
23- 11%0 BASL JEQ $28
36~ 1180 CSWL .EQ gﬁ
T - 1190 CSWH .EQ g
8- 1200 KWL LEQ $3
q- 1210 KSWH .EQ 9
ED~- 1220 FLAG .EQ $ED
EE- 1538 EINCTR .EQ 3EE
0100~ }%28 §TACK .EQ $100 USE FOR RELOCATING
03D0- 1270 DOS.WARM .EQ $3D0
03EA- 1280 DOS.HOOK .EQ $3EA
AAS5- 1290 DOSKSW .EQ $AAS DOS ACTIVE->TRUE KSW
BE32- 1300 VECTIN .EQ $BE32 PRODOS ACTIVE->TRUE KSW
917~ 1310 RSTINT .EQ 3$9A17
E003- 1320 BASIC2 .EQ $E003
1330 &
Enteridoft:

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.

GET YOURS TODAY.

4 Shape Table Program:

Por 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, anywherel DOS 3.3 Version=$20.00, ProDos
Version=$20.00, BOTH for $30.00!

age 20..... Apple Assembly Line.....December, 1987.....Copyright (C) S-C SOFTWARE

PO VOV VYV VUV VYV VVVVVVVVYVVVVN ASAALALOLNLOHDOOLDDOHHOOOODODD
<}V‘!YVYYYVVYVYVYVV"VYYYYYYVVVYVYV<’YYYYVYVYVVVVYVYVVYVYVVVY<>
< Sand Check or Money Order To: B3 ProDos Upgrade for DOS 3.3 <
3 3 EnterSoft Owners - $20.00 X
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F 80-COLUMN ON IF MSB=1
2054 «SELECT MAIN RAM TEXT PAGE
C055 .+« AUX RAM

FBB 6->//e OR ¢ OR gs

# See "Assembly Lines: The Book™, chapter 14
hd by Roger Wagner

B e e e e o e o o e e e -
.OR $2BY4 FIT $2B4.3CF A$2B4,L$11C [A692,L284]
.TF SCRNDUMP. PLUS
DISINT PHP SAVE INTERRUPT STATUS
SEI DISABLE INTERRUPTS
START JSR RTRN PUT START+2 ON STACK
TSX NOW GET STACK POINTER
LDA STACK,X GET (START+2)-HI BYTE
STA PTR+1
DEX
LDA STACK,X GET (START+2)-LO BYTE
STA PTR
PLP RESTORE INTERRUPT STATUS
%Eé #SETRAP-START-1 OFFSET (SETRAP+1)-(START+2)
ADC #TRAP-START-2  OFFSET (TRAP)-(START+2)
STA (PTR),Y PUT IN SETRAP+1
LDA PTR+1
%gg #0 IN CASE CROSS PAGE BOUNDARY
INY SO Y=OFFSET (SETRAP+3)-(START+2)
STA (PTR),Y PUT IN SETRAP+3
.DO DO F DOS ACTIVE
LDA DOSKSW  SAVE INPUT HOOKS INSIDE TRAP
E IF PRODOS
1§DA VECTIN
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)-(START+2)
.DO DOS IF DOS ACTIVE
LDA DOSKSW+1
.ELSE IF PRODOS
LDA VECTIN+1
.FIN ,
STA (PTR),Y
gg{ #3¥AP+3—START OFFSET (TRAP+10)-(START+2)
LDX '®  SET DEFAULT VALUES
STX WINTOP TOP OF SCREEN=LINE 0
§§§ FLAG CLEAR FLAG AT START
STX PRFLAG ENABLE RQUTINE
STX PRFN SET FOR TEXT
LDX #23 SET BOTTOM SCREEN
STX WINBOT TO LINE 23

[
* TO POINT
: NOTE HOW

NOW FOR SETRAP -SET INPUT HOOKS

AT 'TRAP' OR INPUT FILT%R
FIRST SECTION MODIFIES (SETRAP+1)

. AND (SETRAP+3) TO POINT AT TRAP!

SETRAP LDX
LDY

.DO DOS

#TRAP
/TRAP
IF DOS ACTIVE

STX KSWL

STY
JMP
.ELSE
STX
STY
RTS
FIN

KSWH

DOS .HOOK
PRODOS

VECTIN

VECTIN+1
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Yt's 1988, and ProDOS Thinks it's 1982....Bob Sander-Cederlof

1f you are still using ProDOS 1l.l.l, and you have some sort of
clock card such as Thunderclock, TimeMaster, or any other
«gtandard® ProDOS clock, you have a problem. Apple built this
bug into ProDOS, and they came out with the new versions (they
call it ProDOS-8 version 1.4 now) just in time.

In my article about the clock driver in the November 1983 issue
of AAL (pages 25-28), I discussed the problem. It seemed a
little more remote at the time. Apple based ProDOS on the
wnhunderclock, even though that device does not keep track of
tne year. The ProDOS clock driver reads the Month, Day, and
vay of Week information and does some arithmetic to determine
which of six years could produce that day of week on the
corresponding month and day. ProDOS 1.1.1 and earlier versions
could produce dates from 1982 through 1987. When 1988 rolled
-around a few weeks ago, hundreds of thousands of Applers around
the world slipped back in time to 1982.

and it is not funny! Some programs will not let you operate if
tne dates are not correct!

Well, there are at least four ways around the problem. You can
remove your clock card, and type the date in manually wherever
it is really needed. Not very nice.

Or, you can get the up-to-date version of ProDOS, now called
ProDOS-8 Version 1.4. You can get it, and then you can copy it
+to every floppy (both 3 1/2 and 5 1/4), to every RamFactor, to
every hard disk in sight. This is tedious, but it is the best
-solution. If you have a friendly dealer, you can get it from
the IIgs system disk. But don't copy the file named PRODOS
—from this disk (that is only a loader now). Instead, copy the
file named P8 from the subdirectory SYSTEM. P8 is a longer
‘file than version 1.1.1 of PRODOS was, so if you use BSAVE to
-put it on your disks be sure to specify the L parameter.
:Something like this should do the trick:

Boot any ProDOS disk, preferably one with version 1.4 so
the correct dates will get into the file directories you
are updating. Get into the S-C Macro Assembler or
Applesoft. With the latest IIgs system disk in your
drive, type:

BLOAD SYSTEM/P8,TSYS,A$2000

Now put the disk you want to update into a drive, and type
the following. You may want to include slot and drive

parameters, or set the prefix to the appropriate value for
a ram disk or hard disk. ’

UNLOCK PRODOS
BSAVE PRODOS,TSYS,A$2000,L$3C7D
LOCK PRODOS
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A third aggroach saves you a trig to the dealer. You can
simply PATCH the copies” of ProDOS version 1l,1.1 to give you the
correct year. When you BLOAD the file named PRODOS at $2000,
the six-year table is at $4F76. If you look there now you will
find the following bytes:

4F76: 54 54 53 52 57 56 55

These correspond to the years 1984, 1984, 1983, 1982, 1987,
1986, and 1985. Notice that 1984, being a leap year, takes up
two of the values. Patch these seven bytes, using the monitor,
as follows:

4F76:5A 59 58 58 57 56 SB

The table now includes the years from 1986 through 1991. 1If
you want 1992 in there also, substitute 5C where I have 57 and
56 above. Both 1988 and 1992 are leap years, so they both take
two table positions. When ProDOS 1.4 was released it was still
1987, so there was not room for 1992 in the table.

A fourth possible solution was suggested by reader Garth
O'Donnell. You can replace the clock driver inside ProDOS with
one that reads the year directly from your clock cardl This is
what happens when you boot Version 1.4 in a IIgs, because P8
senses that you are in a IIgs and plugs in a different driver.
But if you are still using an older Apple, as most of us are,
you can modify the PRODOS file to load an intelligent driver
for your own clock card. Of course, if you are using a
Thunderclock, the driver with the above patches is the best you
can do. But if you have a TimeMaster, as Garth does, you can
use a program like he wrote.

I decided to try my hand at modifying the standard clock driver
so that it uses the year information in the TimeMaster. Tpe
following program is derived directly from the standard driver,
with as few modifications as possible. It still resides in the
ProDOS SYS file at $4F00, but it is a lot shorter. (Maybe you
can think of something useful to do with the extra 45 bytgsl)
It still depends upon the standard ProDOS loader to plug in the
actual slot number in lines 1260 and 1310. The major change I
made was to call on the ":" instead of the “#* mode. The "#*
mode is a ThunderClock mode, which does not return the year.
The ":" mode is a TimeMaster mode, which does return the year.

If you have an Applied Engineering Serial Pro card, which
includes a TimeMaster compatible clock, you can use the driver

I wrote by making the single change as shown in the comments on - -

line 1090. Or, maybe you could use those extra 45 bytes for a
subroutine that would check which clock is in the slot and make
the appropriate changes at run time.
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BsCLOCK .DRIVER E v @ e g

4F00- 1180 .TF 13 0 #o—- I Yntgmi
}8?8 *SAVE S.CLOCK. 1988 } 58 £ CO%VERTM§§STI VALUES TO BINARY
- TE
1020 # IF THE PRODOS BOOT RECOGNIZES A TIMEMASTER, 1%60 # D -- HOUR
7030 A "JMP %D742" IS INSTALLED AT $BF06 AND 13go & 3C -- YEAR
1040 ®* THE SLOT ADDRESS IS PATCHED INTO THE FOLLOWING 1380 * 3B -- DAY OF MONTH
19 8 * CODE AT SLOT.A AND SLOT.B BELOW. 1390 s 3A -- MONTH
1500 * - -
}8 8 % DEFINE CLOCK ENTRY POINT D751- 18 ) 1410 CLC
, - D752- A2 0 1420 LDX #4
c108- }g%g GLOCK .EQ $C108  <(CUSE $C11D FOR AE SERIAL PRO>>> _ D%gg- go ocC 1330 LDY §12 POINT AT MINUTE
D756~ B9 03 02 14140 .1 LDA $203,Y TEN'S DIGIT
BF90- 1110 DATE  .EQ. $BF90 BFg1 = YYYYYYWM s O D759- 29 OF wgo AND #$0F’ IGNORE TOP BIT
1120 BF0 = MMMDDDDD D75B- 85 3A 1480 STA $3A MULTIPLY DIGIT BY TEN
BF92- 1130 T .EQ DATE+2 $BF93 = gggSHHHH D75D- 0A 1ugo ASL *
= MMMM D75E- 0A 1480 *
0538~ }}28 MODE  .EQ $5F8-$CO TIMEMASTER MODE IN SCREEN HOLE D72F- 65 3A 1490 ﬁgé $3A ¢§
s D761- OA 1500 ASL *10
1170 .OR $4F00 D762- 79 04 02 1510
4F00- 1150 .TF B.CLOCK.DRIVER D;BS- %3 1%20 »égg SeU;E MR HEEES SESET
i gL BT BR Sham g e
- - ORE VALUE
1210 PRODOS.TIMEMASTER.DRIVER D76A- 88 1550 D ’
D742- AE 50 D7 1220 LDX SLOT.B  $CN D;GB- 88 1220 DEY BACK UP TO PREVIOUS FIELD
B}ﬁ - BB 38 05 1538 %Eﬁ MODE,X SAVE CURRENT TIMEMASTER MODE D;gc- 88 1sgo DEY
- D76D- CA 1580 DEX BACK UP TO PREVIOUS VALUE
D749~ A9 BA 1250 LDA #n: SEND ®:" TO TIMEMASTER D76E- 10 E6 1 B
DT4B- 20 OB C1 1220 JSR CLOCK+3 SELECT TIMEMASTER MODE 7 1288 # el : sellWEEL ALL 5 FIELDS CONVENLED
D74D- }ggg SLOT.A .EQ #-1 12;8 . PACK MONTH AND DAY OF MONTH,
}gg% * READ TIME & DATE INTO $200...3211 IN FORMAT: gg;g- ﬁi %238 E§§ M%%%ﬁ-(T...12)
DT4E- 20 08 C1 1310 JSR CLOCK ' D772- 6A 1650 ROR 00900080 °
: _ D000O0AB~-C
D750~ 1%20 SLOT.B .EQ #-1 g;; N gﬁ 1268 ROR CDO0000A--B
- ROR BCDO0000--A
D775- 05 3B 16%0 ORA $3B MERGE DAY OF MONTH
D777~ 8D 90 BF 1338 . STA DATE SAVE PACKED DAY AND MONTH
, D77A- A5 3¢ 1710 LDA $3C YEAR -
D77C-- 2 1720 ROL MERGE TOP MONTH BIT
6 , 0 DTTD- 8D 91 BF 1750 STA DATE#1  YYIT¥imd - o
| VBB i B e
- +
Mg, Mmoo
- TIME
D78A- 68 1790 PLA RESTQRE TIMEMASTER MOD
D;SB- AE 50 D7 1435 LDX SLOT.B GET $CN FOR INDEX E
D78E- gn 38 05 1%10 STA MODE,X
D791- 60 1820 RTS

Applied Engineering is secking an experienced 6502 and 65816 machine language
programmer. 2 years minimum programming experience is required. We offer an
exciting opportunity for the experienced programmer to take his skills to the limit.
Applied Engineering offers an excellent compensation package including paid
vacations, 11 paid holidays per year, health insurance program and mosE»

Applied Engineering's location in the suburbs of north Dallas offers a “buyer’s PR
market” for housing, as well as excellent schools, shopping and entertainment.

Sohware by Bob Sander-Cederlof

The PROMGRAMER is an inexpensive EPROM (Erasable

Successful applicant should have heavy machine language experience on the Apple
le and 1GS as well as familiarity with AppleWorks. We're the best at what we do; if
you are too, please send your resume to:

Loo-h_ .- Applied Engineering

P.O. Box 5100
Carrollton, TX 75011

FEATURES:

SOUTHERN CALIFORNIA
RESEARCH GROUP

EPROMs from the 2708 to the 27512.
+ Also does CMOS versions of above EPROMSs.

PROMGRAMER"
Programmable Read Only Memory) programmer for the

APPLE ][, ][+, and //e computers. The unit plugs into any
slot of the computer, and allows the user to program any

standard 5 volt, 27 series EPROM. Although not intended

as a production tool, the ease of use allows rapid

programming, copying, duplication, or modification of

+ Choice of standard or fast programming algorithm.

« Disk-based software allows easy customization.

* Source code included (S-C Assembler).
« Zero-insention force (ZIF) socket for ease in changing

+ Programs all single-voltage 27XXX series '

+ Files can be saved under standard DOS 3.3.

« On-board voltage generator-no messy wires or
+ Complete-no personality modules needad.:j

« Slot independent for maximum flexiblity.

- 3
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5 4
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" 8:C Software*Corporation

2331 Gus Thomasson, Suite 125, P.O. Box 280300, Dallas, Texas 75228 (214) 324-2050

Our software is not only unlocked and fully copyable...we often provide the complete source
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 1listing of all labels in an assembly language source program,
showing with each label the line npumber where it is defined and all the line numbers
containing references to that label. Works with multi-file source programs. The ProDOS
version automatically follows the .IN or .INB ("include file") directives and assigns a
code-letter to each included file in the cross reference listing. 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
write in a convenient "disassembly" language, allowing you to define label names of your
choice, process all or part of input files, and many other options. A built-in option
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 Full Screen Editor: Integrates with the built-in line-oriented editor in
the S-C Macro Assembler to provide a powerful full-screen editor for your assembly language
source files. Drivers 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 versions, for only $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 ProVIEW 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 obe we use for manuals, letters, our monthly newsletter, and
whatever. 40-columns only (II and II+ require lower-case display mod and shift-key mod).
Works with standard DOS text files, but at super fast speeds (100 sectors in 7 seconds). No
competition for Word Perfect, but you get complete source code! $50, DOS only. We also
will dnclude at no extra charge two additional disks. One contains the source and object
code for an B80-column //e, //c, //gs. We use this one, but it has a few cosmetic
un-features. Sorry, still only in DOS 3.3. The other disk contains the source and object
code for a 40-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. DP18 is more complete, offering all of the math operations and functions,
formatted I/0 conversions, and 18-digit decimal floating point. DP18 is ideal for writing
programs which deal with money. Both packages use the "&" command in Applesoft to add the
new capabilities, without losing any of the old. DP18 includes both DOS and ProDOS
versions, DPFP 4is DOS only. Detailed internal documentation for DP18 was published in 12
consecutive issues of "Apple Assembly Line", and is available for an additional $18.

Apple Assembly Line (ISSN 0889-4302) 1is published monthly by S-C SOFTWARE {
CORPORATION, P.O. Box 280300, Dallas, Texas 75228. Phone (214) 324-2050.
Subscription rate is $18 per year in the USA, sent Bulk Mail; add $3 for First

Class postage in USA, Canada, and Mexico; add $14 postage for other countries,

Back %ssues are $1.80 each (other countries inquire for postage). A
subscription to the newsletter and the Monthly Disk containing all source code

is $64 per year in the US, Canada and Mexico, and $87 to other countries,

All material hetgin is copyrighted by S-C SOFTWARE CORPORATION, all rights
reserved. (Apple is a registered trademark of Apple Computer, Inc.)
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‘ Appae U $2.40
Assembly
¢ Line

Volume 8 -- Issue 4 . January, 1988
Peeking Inside AppleWorks 1.3 + ¢ & ¢« & ¢ ¢ ¢ o o o ¢ o-0-0 2
Interpretive String Display Subroutine . . . . . . . . . « . 2
Overhauling the S-C Program Selector . . . . . . e o o o 21
Special Version of S-C Macro for Huge Symbol Tables . « o o 31
“II1gs Toolbox Reference" Now Available . . . « « « ¢« + « . . 32
New Subscription Rates

€:' For the first'time since January of 1984, we are going to have to

increase our subscription rates. The Post Office is raising the
postage again, for the third time since then, and we have to
respond. Of course postage is not the only expense that has
increased, just the most recent, and most noticeable. Here are
the o0ld and new rates for a year's subscription:

Newsletter Only, 12 issues: Current New
Bulk Mail (USA only) . « « ¢« &« « « « . o $18 -
First Class Mail (USA, Canada, Mexico) . $21 $24

All Other Countries . . . ¢« ¢« « « + « o $32 $36

Newsletter plus the Monthly Disk, 12 issues:
USA, Canada, MexXxico « « ¢« « « « « « . . $S64 $64
All Other Countries . « « « ¢« o o o« « + $87 —890-——

You will notice that the Bulk Mail option is being phased out, as
I am planning to mail by First Class to all USA subscribers. The
reliability of Bulk Mail has been entirely too erratic, and
increasingly so.

‘ You will also notice that the price of a subscription including
é ) disk, delivered in the USA, Canada, or Mexico, has not increased
at all. Maybe now is the time to upgrade, and save yourself a
lot of typing?

The new prices go into effect for new subscriptions as of March
15, 1988. Renewals at the old prices (but no more bulk mail)
will continue to be accepted through the 4th of April.



At least twice in the last eight years I have published fancy
message display subroutines. In the original Volume 1, Number
1, way back in October, 1980, I gave a really nice 40-column
version. That one was actually used in a slightly different
form inside a system that we developed for the American Heart
Association for teaching Cardio-Pulmonary Resuscitation (CPR).

In the April 1987 issue I published an 80-column version for
the //e and //c, which had similar but more powerful
capabilities.

Last month I started revealing some of the code from inside
AppleWorks (version 1.3). I covered parameter passing and some
string handling subroutines, plus block move. I also described
and printed the subroutine which polls the keyboard, so that
you can type before being asked. POLL.KEYBOARD is called from
all over everywhere, just to be sure no characters are lost. I
mention that, because there is a call to it from the code I am
unveiling this month. 1In the listing which follows, I have put
a dummy POLL.KEYBOARD subroutine which simply does an RTS. 1In
the real AppleWorks code, DISPLAY.STRING calls the real

POLL .KEYBOARD.

As I mentioned last month, I am NOT showing in these pages the
exact code you would find inside AppleWorks. Since my purpose
is not to document AppleWorks, but rather to cull out generally
useful code which we can adapt and use, I have rearranged and
modified a little. My versions are, in general, shorter and
faster. Maybe whoever is currently maintaining AppleWorks at
Claris will notice and use these improvements.

In case you ARE interested in documenting AppleWorks, or just
want to see what I changed, I have included comment lines with
each sSegment of code which show what the corresponding address
was inside AppleWorks 1.3. As was true last month, all the
code shown here is found in the main segment called
APLWORKS.SYSTEM, which begins at $1000 once it is up and
running.

I will begin with a general description of features.
DISPLAY.STRING began at $14D1, and there are numerous calls to
it in the code. There is also a JMP vector to it in the JMP
table which begins at $1000; if you find any JSR $1015
instructions in any of the other segments, they are calling
this DISPLAY.STRING subroutine. Unlike all of the subroutines
I discussed last month, this subroutine does not expect to find
parameters following the JSR which called it. Instead, it
expects the length of the string to be in the A-register, and
the address of the string to be in locations $80,81. (There is
another subroutine which uses the parameter-passing protocol to
display a string which starts with a length byte; it simply
sets up $80, $81, and the A-register and calls DISPLAY.STRING.
You can find it at $2093, with a JMP vector at $1087.)
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S-C Macro Assembler Version 2.0 e e e e e . DOS $100, ProDOS 3100 both for $120
Veérstidn 2.0 DOS Upgrade Kit for 1.0/1.1/1.2%wners "~ * . . . . .« . . %20
ProDOS Upgrade Kit for Version 2.0 DOS owners . . . .« .« .+ =+« =+« « o« . . . $30
Source Code of S-C Macro 2.0 (DOS or ProDOS) . . . . . . . . . each, additional $100
S-C DisAssembler (ProDOS only) « « « « o« .« . without source code $30, with source $50
RAK-Ware DISASM (DOS only) . .« « « « o without source code $30, with source $50

ProVIEW (ProDOS only) . . . . e e e e . e+ s+ o« . . %20
Full Screen Editor for S-C Hacro (Hith complete source code) e e e .« . . %49
S-C Cross Reference Utility . . . . . without source code 320 with source $50
S-C Word Processor (with complete source code) . e e+ s e« + +« « « + . %0
DP18 and DPFP, including complete source and object code o« . . . . $50

ES-CAPE (Extended S-C Applesoft Program Editor), including Version 2 0 Hitb Source Code . $50
ES-CAPE Version 2.0 and Source Code Update (ror Registered Owners) . . . . . $30
Bag of Tricks 2 (Quality Software) . . e e e (sue 95) $45
S-C Documentor (complete commented source code ot Applesort ROHs) e e . « .« . $50
Cross Assemblers for owners of S-C Macro Assembler . . . 332 50 to $50 each
(Available: 6800/1/2, 6301, 6805, 6809, 68000, 2-80 Z-8 80N8 8051, 8085,
1802/&/5, PDP-11, GI1650/70, Mitsubishi 50740, others)

Beagle Bros. Applesoft Compiler (ProDOS only) « . .+ « « =« =« ($74.95) 465 ¢
Copy II Plus (Central Point Software) . . .« « .+ « .« . . . (3$39.95) $30 *
AAL Quarterly Disks e e e e e e e e e e e each $1S, or any four for $i5

(A1l source code is formatted for S-C Macro Assembler. Other assemblers
require some effort to convert file type and edit directives.)

Vinyl disk pages, 6"x8.5", hold two disks each . . . . . . . . . . 10 for $6 ¢

Diskette Mailing Protectors (hold 1 or 2 disks) . + « « « « kO cents each
(Cardboard folders designed to fit 6"X9" Envelopes ) or $2% per 100 ®

Envelopes for Diskette Mailers . . e e e e e e e e e e e 6 cents each

($695) $550
($995) $860 +

+

Sider 20 Meg Hard Disk, includes controller & software . . . . « « « o«
Sider 40 Meg Hard Disk, includes controller & software . . . . . N

($359) $320
($549) $490

Minuteman 250 Uninterruptible Power Supply . . + =« « o o o o o o« o =
Minuteman 300 Uninterruptible Power Supply « « « « o o o o o o o o o

+ +

65502 Microprocessor, 4 MHz (Western Design Center) . . .« « « =« « « 4+ « « « o $25
quikLoader EPROM System (SCRG) « « =« « & « & o« « o o o o o o = ($179) $170
PROMGRAMER (SCRG) +« « « « « & & o o o & o o « o o o ($1u9 50) $140

. Gary B. Little ($22.95) $21
($19.95) $19
($21.95) $20
($22.95) $21

($24.95) 423

"Exploring the Apple IIgs" . . . . <« .« « o+« o .
"Apple IIgs Technical Reference" . . e e e .Michael Fischer
"65816/65802 Assembly Language Programming e e . .Michael Fischer
"Programming the 65816" . . . . David Eyes & Ron Lichty
"Apple //e Reference Manual™ . . . . .+« .+ « « .« + . Apple Computer

"Apple //c Reference Manual". . . . Apple Computer  ($24.95) $23
"ProD0S-8 Technical Reference Manual" e e e . Apple Computer ($29.95) $27
"ProD0S-16 Technical Reference Manual®™ . . . . . . Apple Computer ($29.95) $27

($24.95) $23
($24.95) $23
($16.95) $16
($14.95) $14
($19.95) $18
($19.95) $18

« +« « « .« Apple Computer
. Apple Computer
. Dennls Doms & Tom Weishaar
. Tom Weishaar & Bert Kersey
B . Don Worth & Pieter Lechner
« + . Don Worth & Pieter Lechner

"Apple IIgs Firmware Reference". . . .
"Apple I1Igs Hardware Reference". . . . .
"ProDOS Inside and Out" . . . . . . .
"DOStalk Scrapbook". . . . . . . .
"Beneath Apple ProDOS". . . .
"Beneath Apple DOS". . . . .

e 4 e e

"Inside the Apple //¢™. +« « + « « « e« 4 e . Gary B. Little ($19.95) $18
"Inside the Apple //e". P e« « & « « o« o Gary B. Little ($19.95) $18
"Understanding the Apple //e" e e e e e e e Jim Sather  ($24.95) $23
"Understanding the Apple II". . e e e Jim Sather  ($22.95) $21

Brenner  ($19.95) $18

"Apple II+/IIe Troubleshooting & Repair Guide" e e e o
"Assembly Language for Applesoft Programmers™ . . . . .
"Now That You Know Apple Assembly Language". . . . . .
"Enhancing Your Apple II, vol. 1" . . . . . .« « +« .« .
"Enhancing Your Apple II, vol. 2" . e e e e e e
"Assembly Cookbook for the Apple II/IIe". . . . . . .« .
"Microcomputer Graphies™ . . . . . . . .

"Assembly Lines -- the Book". .

($18.95) $18
($19.95) $18
(3$15.95) $15
($17.95) $17
($21.95) $20
($14.95) $14
($19.95) $12

. Finley & Myers
.Jules Gilder
Don Lancaster
Don Lancaster
Don Lancaster
. Roy E.Myers
Roger Wagner

LR I I B R I A I I B I B IR A I R B N B RN )

® These items add $2 for first item, $.75 for each additional item for US shipping.
+ Inquire for shipping cost.

Customers outside USA inquire for postage needed.
Texas residents please add 8% sales tax to all orders.
<< Master Card, VISA, Discover and American Express >>

S-C Software Corporation
2331 Gus Thomasson #125
DALLAS. TX 75228
Phone 214-324-2050
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DISPLAY.STRING does not use an§ Applg'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
retain any compatibility with older machines. If you remember
that the original Apple //e firmware scrolled the 80-column
screen with a slow zigzag motion, you can see why Rupert
Lissner decided to code his own.

The characters within the string to be displayed consist of
control codes and displayable characters. Displayable
characters include the full upper- and lower-case alphabet,
numbers, and punctuation signs; all of these can be displayed
in both normal and inverse mode. All 32 "mouse-text"
characters can also be displayed, although the only one I have
noticed in quickly scanning through the AppleWorks messages is
the open-apple.

Inverse and
have called
AppleWorks.
in inverse; if $80,
switch INVERSE.FLAG
can directly set it

normal mode is controlled by a flag byte, which I
INVERSE.FLAG in my code.

normal, A pair of control codes lets you
back and forth from within a string,
between calls to DISPLAY.STRING.

The following table
character groups as

shows the hex values for the various
interpreted by DISPLAY.STRING:

00-1F Control Codes
20-7F 96 ASCII Characters
80-9F 32 Mouse Text Characters

The codes 20-7F display in either normal or inverse, depending
on INVERSE.FLAG, as described above. Codes CO-DF duplicate
80-9F, displaying the mouse text characters; codes A0-BF and

EO-FF both display the 32 lower-case characters in inverse
mode .

There are a couple of un-features in DISPLAY.STRING. There is
a JMP $1815 instruction located at $1815 inside AppleWorks 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
some circumstances. Since it is a deadly trap, I assume the
author of AppleWorks used to have some debugging code there.
It gets called from all over, when errors occur that are
programming bugs. There is even a JMP vector to it in the JMP
table, at $101B!
in my version, but you might want to modify them to do
something reasonable if you are going to use DISPLAY.STRING
yourself.

The other un-feature is what happens if you try to print past
the right edge of the text window. You might think it would
automatically wrap to the next line, like the stanaard Apple
firmware does; no, it just piles up the characters at the end
of the line like old manual typewriters used to do. Possibly
you might consider a third un-feature to be the limitation of
255 characters in a string, but this is easy enough to work
around. My demonstration program, included at the end of the
following listing, shows one way._
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It is located at $14D0 in
If that byte contains $00, characters will display

or you

I have left the jumps and branches to HANG.UP

{\ ;
s

i

Permanent Storage with an
“Electronic Hard Disk”

Now when you tum on your IIGs your
favorite program can appear on screen
in just a few seconds! With RamKeeper,
vour 11Gs memon card will retain stored
programs and stored data while your
1iGs is umed off RamKeeper allows you
to divide your 1IGS memory into part
“elecuonic hard disk™ and part RAM for
your programs workspace—in almost
any way you want and at anytime you
want GS-RAM, GS-RAM Plus, Apple 1IGs

“ RamKeeper™ "

from your computer, plug your 1IGs
memory card into RamKeeper, plug
RamKeeper into the 11Gs memory slot 1f
you have another 1IGs memory card, an
additonal card socket on RamKeeper
will accommodate your second card
Thacs all there is to it!

Reliability from the Most
Experienced

Applied Engineering has the most
experience in the industy with battery-
backed memory for the Apple so you are

| memory card and most other 11Gs

RamKeeper. |

assured of the most reliable memory

memory cards are compatible with | back-up system available. And in the

world of batery-backed memory, reliabil-

| ity is eventhing! That's why Applied

| Supports Up to Two IIGs Memory |

Engineering uses the more dependable

| Cards at the Same Time | Gel-Cell's instead of Ni-Cad bateries (if

If you bought your 11Gs with Apple’s
memon card and later wished you had
the Gs-RAM, no problem. RamKeeper will |
support both cards plugged into Ram-
Keeper simultneoush?

| How it Works
Just unplug vour 1Gs memory card

“Tre purchased several
Applied Engineering
products over-the years
Theyre always well
made and performed
as advertised. |
recommend them
whole-beartedh:”

Steve Wozniak, the creator
of Apple Computer
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Ni-Cad's aren't discharged periodically,
they lose much of their capacity).
RamKeeper has close to 6 times (about

i 6 hours) the “total power failure” back-
| up time of other systems. When power

retums, RamKeeper automatically re-

charges the batery o a full charge. With |

' power from your wall outdet. RamKeeper
Swill back-up vour 11Gs memory cards
RAM indefinaehy.

RamKeeper Has and
Does It All!
o Allows Instnt access 1o your programs
without slow disk delays
'« Configure Kilobytes or Megabytes of
instant ROM storage for your favorite
programs

Leeper

For the “Instant On” Apple 1IGS.

« Reduces power strain to your intemal
11GS” power supply

« Contains back-up starus LED.'s

« Can support up to wo LGS memory
cards simultaneously

« Supports both 256K -installed memory
chip boards like Gs-RAM and the Apple
11Gs Memory Expansion Card as well
as 1 MEG installed memory chip
boards like Gs-RAM Plus

o S-vear hassle-free wartanty

« 15 day money back guarantee

« Proudly made in the USA

« RamKeeper comes complete with
batery, software and documentation

Only $179.00!
(G-RAM card shown in photo
not included)

| See your dealer or call (214) 241-6060.
1 9:00-11:00 CST. 7 days a week, or send

| check or money order w0 Applied

| Engineering, MasterCard, VISA and

| sales te Add $10.00 if outside USA

AL APPLED ENGINEERING™
| The Apple enbancement experts.
; (214) 241-6060

P.O. Box 798, Carrollton, TX 75000

~
Irces subject o Shange withont rtice
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Order Your RamKeeper Today! !

C.O.D. welcome. Texas residents add 79



rage 6....

There are 17 control codes interpreted by DISPLAY.STRING, and
room for adding 15 more. Most of tMese are single byte codes,
but two are followed by parameter bytes. Here is a table of
the codes:

01 -- Clear from cursor to end of line.

02 -- Clear entire line cursor is on.

03 -- Home (go to 0,0 and clear window).

04 -- Clear from cursor to end of window.

05xxyy -- Move cursor to column xx, row yy of window

(HANG.UP if string ends with no xxyy).

06 -- Move cursor left (HANG.UP if beyond window) .

07 -- Move cursor right (HANG.UP if beyond window).

08 -- Move cursor up, scroll if already at top.

09 -- Move cursor down, scroll if alread at bottom.

0A -- Set inverse mode.

0B -- Set normal mode.

0C -- Store current cursor position as bottom-right
corner of the window.

0D -- Move cursor to beginning of current line.

O0E -- Store current cursor position as top-left
corner of the window.

OF —- Set up a full-screen window.

10 -- Beep! (the AppleWorks low-tone bell).

11xx -- Slide the screen sideways xx columns.

If xx>0 slide to right; if xx<0, slide left.

You can see that setting windows is fairly easy. Use code
05xxyy to position the cursor where you want the bottom-right
corner of the new window to be, and then use code 0C to store
it; then use 05xxyy to position the cursor where you want the
top-left corner of the new window to be, and then use code 0E
to make the new window. Since all 05xxyy moves are relative to
the current window, you need to set the new bottom-right corner
first. (You should now have a clue how AppleWorks nests the
file folders on the screen.)

Since AppleWorks does not use any of the Apple firmware, it is
also not tied to the standard page-zero locations for window
info and cursor position. DISPLAY.STRING uses $10 through $13
to store the window definition. It is not the same as Apple's
window definition bytes at $20-$23. Apple's firmware uses a
starting column and a width, whereas AppleWorks uses a starting
column and an ending column. The bytes are in a different
order, too. See lines 1030-1130 for DISPLAY.STRINGs page
zero-usage. The two bytes defined in lines 1120-1130, at S$FO
and SFl, are the ones AppleWorks uses. However, you could
change those two lines to share $18 and $19 with the labels
defined on lines 1090-1100, if you wish.

Lines 1150-1320 define two macros, one for storing a byte on
the screen and one for picking a byte off the screen. There is
another macro definition in lines 4820-4840, for the function
vector table. I decided to put these in as macros to shorten
the program listing so it would fit in this issue of AAL. It
also makes the code in the left-right scroll subroutine easier
to follow. My code inside these macros is different from the
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“ e¢dde in AppleWorks:

it is sRorter;* and on the average one
cycle SLOWER. I more than made up for the speed loss in other

places, though.

You will find the main body of DISPLAY.STRING in lines
1390-1920. Lines 1470-1480 are curious, They cause the entire
call to DISPLAY.STRING to be ignored if the contents of $A4 is
non-zero. I don't know why or when AppleWorks would use this.
Probably you will want to delete these two lines if you use a
revision of DISPLAY.STRING in your own programs. In that case,
you would want to substitute a LDA #0 instruction, so that line
1490 would store a zero as the beginning position in the string
to be displayed. Line 1500 calls the POLL.KEYBOARD subroutine,
which as I mentioned above is just a dummy routine in this
listing. You will probably want to delete this line too.

By the time we get to line 1520, everything is set up. A
pointer to the first character of the string is in $80,81;
POSITION.IN.STRING holds the index relative to that pointer for
the next character to be processed; INVERSE.FLAG is either 00
or 80; and BYTES.IN.STRING is set to the string length. We
come back to line 1520 for each character in the string, except
for the parameter bytes on control codes 05 and 11.

Lines 1520-1540 test to see if we have finished the string, and
go to an RTS if so. Lines 1550-1670 pick up the next
character, and decide how to process it according.to the range:
values B80-FF are treated as mouse text, even though we only
expect 80-9F for these; values 00-1F are control (function)
codes; and values 20-7F are regular ASCII characters.

Mouse text characters are really put on the screen by using
values from $40 to $5F, so lines 1680-1700 do the honors.

Regular ASCII characters are EORed with the INVERSE.FLAG in
line 1600. If the result is negative, we have a "normal"
character; if positive, "inverse". Normal characters are ready
now to display, but inverse take some care. The range 40-5F
should print as letters rather than mouse text, so they are
mapped down to 00-1F in lines 1620-1670.

Control codes are handled in lines 1830-1920. This is not the
same way AppleWorks did it. AppleWorks used the trick of
pushing the table address on the stack and doing an RTS to
effectively JMP to the function code; then each function code
processor finished by doing a JMP $14El (my line 1520, label
.1). My code effectively does a JSR to the function code, so
each processor can finish by doing an RTS. This saves space,
but is a tiny bit slower. However, I made up for the speed
loss by eliminating one unnecessary range check. AppleWorks
tested the function code range to be sure it was no larger than
$11; if it was larger, AppleWorks jumped to HANG.UP. My code
gives the same results, by merely extending the function code
table in lines 4870-5190 to include all 32 vectors. The extra
28 bytes of table are more than saved elsewhere. By making the
function code processors into subroutines which end with an RTS
I have made them accessible to JSR calls from anywhere. This
could save even more space.
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You can see that to add more functions you merely have to write
the processing subroutines and enter the vectors in the
function code table using the >VEC macro. I can think of
several neat additions. For example, I might use code 00 to
initialize full screen, home, normal mode all in one code. It
might also be useful to add a code to draw a file folder in the
current window. A single code could shrink the window one
notch, clear it, and draw a folder. BAnother code could pop
pack out to the next larger window. Let your imagination and
creativity loose!

7 wrote a little demonstration program, shown in lines
6040-6270. This program steps through a list of strings.
string starts with a length byte. When a length byte of 00 is
found, the demonstration stops. I have listed the
demonstration strings in raw form to save paper, in lines
6290-6970., The demonstration is not too fancy, but it is fun.
I display some characters, then move them around the screen in
211 four directions, with intermittent beeps to slow it down
enough to see. Then I wipe it clean and display the entire
character set. o

Each

Let me know how you like this series of articles, and what kind
of uses you find for the code. If you come up with some really
creat new function codes for DISPLAY.STRING, send them in and
we'll share them in future issues. i

1010 :SAVE AW.SUBS.2

1020 -—— - o
10~ 1030 AW.LEFT .EQ $10 DEFINES CURRENT WINDOW
11- 1040 AW.TOP .EQ 311 n
12- 1050 AW.RIGHT .EQ $12 L
13— 1060 AW.BOTTM .EQ 1E n
14~ 1070 AW.CH .EQ $1 CURSOR HORIZONTAL
15~ 1080 AW.CV .EQ $15 CURSOR VERTICAL
16- 1090 AW.BASE EQ $16,17
18~ 1100 AW.BASEZ2 .EQ $18,19
1110 & mmmm—m e —————
FO- 1120 SHUFFLE.SOURCE .EQ $FO
F1- 1130 SHUFFLE.DEST .EQ 3F1
1140 # - - -
1120 .MA ST.SCRN
1160 LSR LSB into Carry
11%0 TAY Index into Y-reg
1180 PLA Gat char again
1190 BCS :1 ...0dd character, in Main RAM
1200 STA $C055 ...Even character, in Aux RAM
1210 :1 STA (AW.BASE),Y
1220 STA $CO54
1230 +EM
12040 #evmmmmr e m e c s e s e
1250 .MA LD.SCRN
1260 LSR LSB into Carry
12%0 TAY -~ Index into Y-reg
1280 BCS :1 ...0dd character, in Main RAM
1290 STA $CO ...Even character, in Aux RAM
1300 :1 LDA (AW.BASE),Y
1310 STA $C
1320 M
1330 L ettt tntshettad bt
0800~ 1% 0 INVERSE.FLAG .BS 1 00=display chars inverse, 80=display
0801~ 1350 BYTES.IN.STRING .BS 1 chars normal
0802~ 1%60 POSITION.IN.STRING .BS 1
0803~ 1370 SCROLL.DIRECTION .BS 1
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SPECIAL 111 EXPANDED RAM/ROM BOARD: 335.00
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 lotal of 8K. Mix RAM and ROM too. Although Apple limils
access to only 2K at a time, soft switches provide convenient socket selection. Hard switches control defaults.

IMPROVED 11! ][ IN AMAC (ver 2.0): $75.00
Now includes faster graphics, UniDisk support and more! Bi-directional data transfers are a snap! This Apple Il
emulator runs DOS 3.3/PRODOS (including 6502 machine Ianguage routines) on a S12K MAC or MACPLUS. All
Apple 1l festures 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 Lo the desk accessories and support
for 4 logical disk drives. Includes 2 MAC diskettes (with emulation, communications and ulility software, plus
DOS 3.3 and PRODOS system masters, including Applesoft and Integer BASIC) and 1 Apple Il diskette.

SCREEN.GEN: $35.00
Develop HI-RES screens for the Apple il on a Macintosh. Use MACPAINT (or any other application) on the MAC to
create your Apple |l screen. Then use SCREEN.GEN to transfer directly from the MAC to an Apple Il (with
SuperSerial card ) or lic. Includes Apple |l 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 pisno. 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 1! family using Passport MID! 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 (iike expanded, compressed etc.) supportsd.
Includes HIRES screen editor to create custom fonts and special graphics symbols. For Apple 11, I+, //e. Specify
printer: Apple Imagewriter,Apple Dot Matrix, C.ltoh 8510A (Prowriter), Epson FX 80/85, 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. )

DISASM 2.2e : $30.00 ($50.00 with SOURCE Code) )
Use this intelligent disassembier to investigate the inner workings of Apple I 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 gens:ator included. DISASM is an invaluable machine language learning sid 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 1/F card into a ‘smart' ons. Simple command menu. Features include
perforation skip, auto page numbering with date & title, large HIRES graphics & text screen dumps. Specify
printer: MX-80 with Graftrax-80, MX-100, MX-80/100 with Graftraxplus, NEC 8092A, C.toh 83510
(Prowritsr), OkiData 82A/83A with Okigraph & OkiData 92/93.

‘MIRROR' ROM: $25.00 (345.00 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
dataction, 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 (6116 type RAM for program development
or 2716 EPROM to keap your favorite routines on-line). Maps into $Cn00-CnFF and $CB00-CFFF.
C-PRINT For The APPLE //c: $69.00

Connact standard parallel printers to an Apple //c serial port. Separate P/S included. Just plug in and print!

Unless otherwise specified, all Apple Il 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
éséddsbdddsbeddssddcsbbddddssbdbdddd
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CPY BYTES,IN.STRING
.99 ...to an RTS

INC POSITION.IN.STRING

GET CHAR FRQM STRING

0-FF, Mouse char for screen

2120 LDA AW.CV
2130 CMP AW.BOTTCM
2140 BCS

.2
INC AW.CV

2160 LDA AW.LEFT
21&0 STA AW.CH
2180 BCC .1
2190 .2 PLA

Apple Assemblvy Line.....Januarv,

JSR CLR.CH.TO.EGCL

1988

... ALWAYS

1380
1390
1400
1410
1420
1430
1450
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570 . .
1580 CMP #$20
1590 BCC . ...00-1F
1600 EOR INVERSE.FLAG
1610 BMI . ...Normal Char
1620 CMP #340 ...Inverse char
1630 BCC . ...00-3F, inverse A-Z, 0-9, punctuation
1640 CMP #360
1650 BCS . ...60-7F, inverse a-z, punctuation
1660 AND #3BF map 40-5F into 00-1F, more A-Z
1670 BCC . ...always
1680 §—-—Disg}%ay a Mouse Chare—-e——---=-
1690 .2 D #37F ...map into 40-5F, mouse char range
1700 ORA #340 '
1710 l——-Disglay har in A-register=--
1720 . HA Save the character
1730 JSR BASE.CALC.CV
1740 LDA AW.CH Char position on line
}%28 ‘ >ST.SCRN Store character on screen
17@0 LDX AW.CH
1780 CPX #19 End of line yet?
1%90 BCS . ...yes, stick there, pile em' up
1800 INC AW.CH ...no, advance CH
1810 BNE .1 ...always
1820 Fammemo e e e e e e e e .
1830 .5 JSR .6 CALL THE FUNCTION
1840 JMP .1 ... ALWAYS
1850 B e
1860 .6 ASL Convert code to index
18%0 TAX
1880 LDA FUNTBL+1,X
1890 PHA
1900 LDA FUNTBL,X
1910 PHA
1920 .99 RTS
1930 & o e e e
1940 # FUNCTION 03 -~ CLEAR ENTIRE WINDOW, CURSOR TO TOP-LEFT
1828 : at 31544 in AppleWorks 1.3
19&0 FUN.HOME

510 1980 LDA AW.LEFT

5 14 1990 STA AW.CH

5 11 2000 LDA AW.TOP

5 15 2010 STA AW.CV
2020 P e e e
2030 # FUNCTION 04 -~ CLEAR REST OF WINDOW
2040 # at $1552 in AppleWorks 1.3
2050 B e e e
2060 FUN.CLR.CH.TO.EOS

14 20%0 LDA AW.CH SAVE CH AND CV
2080 PHA
15 2090 LDA AW.CV

2100 PHA

...THAT WAS THE BOTTCM LINE

Copvriaght (C) S-C SOFTWARE

GS-RAM has an all new design. A design that
delivers higher performance including in-
creased speed, greater expandability, and
improved software.
More Sophisticated, Yet
Easier to Use

Gs-RAM works with all 11cs sofeware. In fact
any program that runs on Apple’s smaller
memory card runs on the Gs-RAM. But with
Gs-RAM you can have more memory, imr
proved performance, and almost unlimited
expansion capabilities We've designed the
new Gs-RAM to be easier to use too—you
don't have o adjust the size of your RAM
disk every time you use a DMA device. No
other RAM card with more than 4 banks of
memory installed can make the same claim.
More than Just Hardware

Each Gs-RAM and GsRAM Plus indludes the
most powerful set of 11cs software enhance-
ments available anywhere. In fact, our nearest
competitor offers only a fraction of the
invaluable programs that we include with
each Gs-RAM card. This software includes the
most powerful disk-caching program available,
the Gs-RAM Cache. The Cache will make most
of your applications run up to 7 times faster:
Also induded is a diagnostic udlity that lets
you test your G-RAM by graphically showing
the location of any bad or impropery
installed RAM chips. And for AppleWorks
users, we give you our exclusive Expander
program that dramatically enhances both the
capabilities and speed of AppleWorks.
Making AppleWorks Even Better

Applied Engineering’s Expander program
eliminates AppleWorks internal memory limits

| allowing it to recognize up © 8 megabytes of
| deskiop workspace. You can increase the

| limits from only 7,250 lines 10 22,600 lines in
| the word processor and from 6,350 records

| 10 22,600 records in the dabase. The

| Expander allows all of AppleWorks, induding
i print functions, © automatically load into

| RAM. The dlipboard size will increase from
{ 255 10 2,042 lines maximum. Gs-RAM will

| auomatically segment larger files so you can
| save them onto multiple floppies And

Gs-RAM provides a builtin print buffer that
allows you 10 continue working in Apple-
Works while your printer is still processing
text You can even lcad Pinpoint or Maao-
Works and your favorite spelling checker into
RAM for instant response.
Grow by Kilobytes or Megabytes

We offer Gs-RAM in o configurations so
you can increase your memory 250K at a
time (G-RAM) or a megabyte at a time
(Gs-RAM Plus). Both are 11cs compatible and
both come with our powerful enhancement
software. GS-RAM can hold up 1 1.5 MEG of
256K chips and G$RAM Plus can hold up ©
6 MEG using 1 MEG chips. And since both
use standard RAM chips (not high-priced
SIMM?s), you'll find expanding your Gs-RAM
or Gs-RAM Plus easy, convenient, and very
economical For further expansion, you can
plug a 2 MEG “piggyback” card into the Gs-
RAM's expansion port for up to 35 MEG of
total capacity. Or up to a whopping 8 MEG
on G$RAM Plus If a GS-RAM owner outgrows
3.5 MEG, he can easily upgrace to Gs-RAM
Plus for a nominal charge.
Permanent Storage for an
“Instant On” Apple

With our RamKeeper™ back-up option,
your GS-RAM or GsRAM Plus will retain both
programs and daa while your 11Gs is tumed
offf Now when you tum your IiGs back on,
your favorite software is on your screen in
under 4 seconds! With RamKeeper you can
divide your 1IGs memory into part “elecuronic
hard disk™ and part extended RAM. Even
change the memory boundaries at any
time—and in any way—you want Because

“In quality,
performance,
compatibiliry.
expandability and
support. Applied
Engineering's GRAM
and GRAM Plus are
number one.”

Steve Wozniak, the creaior

of Apple Computer
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B85 101 ol AppleWorksi 1.8 From Those Who Make the Best. GS-RAM.

DISPLAY.STRING ¢ i y “Inis, » vwith the o100 GS-RAM!
STA BYTES.IN.STRING Now expand the 116S' RAM and ROM with up to SMEG of “Instant On men?or_? uv7fJ t‘Jc all new GS-RAM!
LDA $A4 If non-zero, don't display anything Applied Engineering has the most experience
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