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"Providing 8 Bit support with one of the Worlds

A m e ri C an T eC h n a— V iS i 0 n largest inventories of Atari replacement parts"

For Orders Only - 1-800-551-9995 » No surcharge for VISA/MasterCard
CA. Orders / Information 415-352-3787 « Your card is not charged until we ship

800.4 PIECE BOARD SET
Includes Main Board, Power Supply
Assembly, CPU Module and 10K
Revision B Operating System Module.
All boards are new, tested and complete

with all components. $ 2 8 50

POWER PACKS
Exact replacement transformer
for 8007400, 1050, 810, 1200XL,
850 and 1020 units. Replaces
older "weaker" units. Atari part

#CO17945.
$4

SUPRA

2400 BAUD MODEM

Fully Hayes Compatible. High
quality. Works with all Atari's. 8

bit requires mterface
4 L T

1050 MECHANISM

Factoc?/ fresh TANDON mechs.
make difficult repairs a snap. Units
are complete with Head epper
Spindle motor etc. Just in, no
difficult alignments or a us ments

required.
47

400 3 PIECE BOARD SET 810 DISK DRIVE PARTS ATARIWRITER 600XL 64K UPGRADE

. Sldeboard wnh Data Sep...... $44.95 " |

Includes Main Board, Power Supply AndogBoard. .- 0. CARTRIDGE Eas?' to install interna

Assembly and CPU Module. All R ‘/)aower Bsoa{? NewSler) ga;go Popular cirtrldge version turfnsl mOdé cc:’?gindar!}%v;sgr?g !rcijgogh
ear/ Anal O

\tl)v?tirglsl gginn%ége[:ted i complewk?et (New'S ( """ $67.0 \E!lv%yrc? blrtociaasr oo buy 800XL software. Kit includes all

& . go?lgnsdec[nlwnqll'ﬁei mg '%‘%',"'&ip‘r‘ﬁ' Es"é% Atari. Disk drive supported but arts and detailed instructions.

$19%

400 Membrane Keyboard $12.50

oldering required to install 3

jumpers. $ 2 995

not required.

For all Atari's except ST $ 2 9 95

mechanics to build our own disk drive.
(Mechanics NOT included or avail. from us)

PILOT PROGRAMMING
LANGUAGE PACKAGE

Includes PILOT cart. with "Turtle
Graphics”, Pilot Primer and Student
Pilot manuals. PILOT is an excellent
Ieamlng or teachlng tool.

BRI 170

800 10K "B" O.S. Module
Older 800 units need the revision "B"
Operating system to run newer
software. Type the following peek in
BASIC to see which revision you
have. PRINT PEEK(58383).

950
If the result is 56 order now!

PADDLE CONTROLLERS

(Pair). Required for numerous 8 bit
programs and applications. Use
these to add two changeabie
variables to your BASIC or
machine language programs.

SERIAL I/0 CABLE

High quality 13 pin cable
used to connect 8 bit Atari's
to disk drives, interfaces, etc.

New low price 3 5 =

800/400 MODULES REPAIR MANUALS COMPUTER BOOKS SOFTWARE
NEW PARTS COMPLETE WITHIC'S SAMS Service Manuals for the Hackerbook . . ......... $5.00 Q'bert cartridge . . . . . 10.00
5()* 800 Main Board following units contain schematics, Inside Atari Basic . ....... $5.00 Choplifter Cart. .. . .. .00
$ « 800/400 CPU with GTIA parts listings, labelled photographs Atari Basic Ref. manual. ~ $5.00 Silicon Warrior Cart. . $12.50
« 800 10K "B" O.S. Module showing the location of Basic-Faster & Better ... $22.95 g ”ng?hg[c':”{'“ $1g-88
EACH 400 Main Board checkpoints and more! A special unwith Art Car /

Assembly Language Gmde 19 95
XE Users Handbook . 795
XL Users Handbook . 17 95

Donkey Kong Cart. . $5.00

« 400 Power Supply Board Easterm Front Cart. $5.00

section glves oscilloscope and
logic probe readings allowing you

"""""""""""""""" [o narrow the malfunction down to Advanced Programmlng 19 50 Star Raders Cart...... $10.00

xoes ikremtinne siso [ ssieie ol o [l e B W BT 00
ari in pri

800 Power Supply Board $14.50 and ....... $19.50 each Forth on the Atgﬁ. : p og $5. Hard Hat Mack Disk . 00

D-Bug childware Disk. ~ $5.00
Word Flyer chlldware. $10.00
Home fili . $7.50
Musical Pilot Ed sk 5.00

00
Mapping the Atari . ... ... $18.50

ATARI 850 INTERFACE
Bare PC Board with parts list and

""""""""""""""" 52OST Servnce Manual. $37.50
MISC. HARDWARE

....... CO14806

1050 Track 0 Sensor ... $6.50 crystal allows you to build your Big Math Attack Disk .. $5.00
CO14795 1030 Power Pack ... ... 29 50 ovzln sena!/par)z:ﬂlel mterfacz for Chambers/Zorp Disk .. $5.00
.- Fastchi for 800/400 . $15.50 attaching modems and printers to Pathfinder Disk. . .. . .. 5.00
. CO14805 8002 U%%iew/o am $89.95 all 8 bit Atari computers. .. $7.50 Match Racer Disk . 5.00
$ 50 8811(2)522 /S\kf'grriafgogtick Modem $$$8(5J Board & all plugin IC's . . . $39.50 Encogmer/()ugst&r Disk gg(())
4 : 850 or PR Modem Cable $14.50 A2 DUOGIS FAGH v o i
: : 820 or PR Printer Cable $12.50 ATARI XM301 MODEM L ieic $5.00
H P:R: Connection .. .. .. 65.00 Direct connect 300 Baud modem Y0010 T P2
EAC Pri nler Imerface 9.95 works with all 8 bit Atari o Fractions Tutorial Disk ~ $5.00
with al Atari’s. N
1/Q 13 Pin PC mount .’ 24.50 seperate interface required. $44.95 Decimals Tutorial Disk _ $5.00
....... O 15 Pin Plug Kit ... $480 SERVICE RATES
...... Bicaoiie Gble ) v 81000 BASIC CARTRIDGE Flat Service Rates below include
------ Joystick Extension Cable %5',00 Basic Rev. "A" Cart. works with Parts & Labor, 60 Day Warranty.
~~~~~~ g.gg zéJI Atari Compt.lters except STf 800 Computer . . .. $39.50
------- ; xact replacement for
ot o5 W 5o ekt I %0 O Brve 3650
27931080 FDC ... $1050 = EPROM CARTRIDGES 1050 Disk Drive . .. $75.00

1050 5713 STEP DRIVER .. $5.25
CO21697 - Use CO12296 -Except T30XE
810 0.S. ROM CO11299C . . $10.00

16K Eprom Board with case.
SpeCIz dual 2764 or single 27128
style. Gold contacts. . . . .. $6.95

800 Keyboard only. $25.00

Include $7.00 return Shé)plng and
nsurance. Include $4.0 sh|pp|ng
or 800 eyboa:d repair only.

CALL TOLL FREE AMERICAN TECHNA-VISION
1-800-551-9995 Hapar Cantor. 2058 Fike Ave., San Leandro, Ca. 94577

Terms: NO MINIMUM ORDER. We accept money orders, personal checks or
C.0.D.s. VISA, Master/Card okay. Credit cards restricted to orders over $20.00.
I N CALI F OR OUTSI DE U S No personal checks on C.O.D. - Shipping: $4.00 shipping and handling on orders
L LD ol under $150.00. Add $2.25 for C.O.D. orders. In Canada total $6.00 for shipping and
handling. Foreign shipping extra. Calif. residents include 7% sales tax. All items

CA LL 4 15_ 352_ 3787 guaranteed 30 days from date of delivery. No refunds or exchanges.

Prices subject to change without notice. Send SASE far free price list Atariis a reg. trademark of Atari Cop

CIRCLE #101 ON READER SERVICE CARD.

g

ST Drive connector plug
25 Pin null modem connector
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It has always been ANALOG Comput-
ing’s policy to bring its readers the highest
quality, type-in software found in any
magazine. Frequently, however, commer-
cial-quality programs are so huge that the
printing of the listings in the magazine
is prohibitive. Rather than resort to a “disk
only” format for those programs, we sad-
ly pass them by.

Once in a while, though, a program
comes in that simply can’t be ignored—
even if it is on the large size—and we are
faced with a decision: Do we offer the pro-
gram over the course of two or three
months, breaking it up into smaller
pieces? Or do we dedicate a larger-than-
normal portion of the magazine to the
program, hoping that the majority of our
readers will want to get the whole thing
in one large article?

The last time this came up was when
the program Tioll War II came across my
desk. In that instance, we chose to break
the program up into two smaller parts,
published in two succeeding months.
Well, the letters came in, and the bulk of
them requested that, the next time we had
a program of this size to publish, we print
it all in one month rather than make peo-
ple wait for the conclusion. “We’re not
afraid of all that typing!” they insisted.

Also in those letters was another fre-
quently asked question: “Why doesn't
ANALOG Computing still run full-length
assembly-language listings?” And to be
honest, we really didn’t have a good an-
swer to that question. It seems that over
the years we slowly got into the habit of
not publishing those listings in order to
find space for other material—and before
we realized it, the fulllength assembly list-
ing had become a thing of the past.

In recent months we've tried to reme-
dy that. We've made a greater effort to get
our authors to supply nicely formatted as-
sembly code for use in the magazine—
and when they supply it, we print it. Look-
ing back over the years, it strikes me as
odd that we stopped publishing those list-
ings regularly, especially considering that
we've never had anyone complain about
their inclusion in the magazine. Au con-
traire! It was this extra attention given to
the advanced programmer that set ANA-

by Clayton Walnum

LOG Computing apart from its compe-
tition.

Of course, you've undoubtedly realized
by now that there’s a reason for this little
chat we're having. To put it in a nutshell,
it’s happened again. A program has fallen
into our hands that we absolutely cannot
ignore.

By now, all ANALOG readers are
familiar with the names Barry Kolbe and
Bryan Schappel. In the past these two
gentlemen have supplied some of the
finest machine-language programs ever to
appear in the pages of this magazine.
Those programs include BBK Artist, The
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Robox Incident, TEDIT, The ANALOG Data-
base and The Clash of Kings, to mention
only a few. This issue we're proud to
present, complete with its assembly-
language listings, BCALC, a full-featured
spreadsheet for your 8-bit Atari
computer—written, of course, by those
prolific machine-language wizards, Kolbe
and Schappel. There’s no need now for
you to run out and spend $50 for that
spreadsheet program you've been need-
ing. BCALC will fit the bill quite nicely,
thank you.

And once you've finsished using
BCALC to set up your home’s or business’
finances, don’t forget to check out Colin
Faller’s zany Train Crazy, a truly arcade-
quality game. And there’s more! Joe
McManus will get your nerves jangling
with his fastmoving simulation, Crisis
Center, where you get a chance to see how
it feels to have hundreds of lives depend-
ing on your quick thinking and careful
decision making. Carey Furlong brings us
Solar System Scaler, an Atari BASIC pro-
gram that’ll bring the universe right into
your living room, scaled down to a size
that even the feeble (galactically speaking)
human mind can understand.

Also in this issue, we start two new
columns for those of you who want to
learn more about your computers and
how to program them. First on the agen-
da is Robin Sherer’s Master Memory Map,
a complete tour of your Atari’s innards
brought to you over the course of the next
few months, including complete
documentation of even the most esoteric
memory locations in your machines. And
for those of you who've always wanted to
write your own arcade games, but didn’t
know where to start, we've got Game De-
sign Workshop, a column by Craig Patch-
ett that’ll take you, month by month,
through the entire process of designing
and writing a video game.

We think this is an exciting issue, and
we're sure you will too. As usual, we'd like
to hear from you. Let us know how we're
doing, and what we can do to better serve
you. This is your magazine, and it's your
input that'll keep it moving in the direc-
tion it should go.

And as always, thank you. A
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Train Crazy
Join Oscar the Ostrich on the wild railroad

romp on top of a speeding train. Look out for the tunnels!
by Colin Faller

Solar System Scaler
If you could reduce the earth to the size of a baseball and hold it in your hand, how far away would the sun
be? How about the moon? This educational program answers these and many other questions.

by Carey M. Furlong

v

Animation
The art of computer animation made simple,
including two methods for bringing your programs to life.
by Ron Goodman

Crisis Center
Car crashes, hotel fires, snipers, airplane hi-jackings, bank robberies and all manners of emergency conspire

to put your abilities to the test in this nerve-mcking sitmulation.
by Joe McManus

Wordlock

Having trouble keeping the riff-raff out of your private files? Lock ‘em up tight with this machine-language utility.
by Andy A. Lee

PrintScreen
A Graphics O screen dump utility that’ll print

the contents of your screen from within most any program.
by Justin E. Wilder

BCALC

ANALOG Computing is

proud to present a full-featured
spreadsheet program

Jor 8-bit Atari computers.

by Barry Kolbe and Bryan Schappel //




Barnyard Blaster (Atari Corp.)

by Matthew J.W. Ratcliff

Panak Strikes

Steve gives the old thumbs-up/thumbs-down test to

Shiloh: Grant’s Trial in the West (SSI)
and Bridge 5.0
(Artworx).
by Steve Panak

Editorial

by Clayton Walnum

8-Bit Notes

Reader Comment

Master Memory Map

by Robin Sherer

BASIC Editor Il

by Clayon Walnum

ST Notes

Game Design Workshop

by Craig Patchett

Database Delphi

by Michael A. Banks

Front Cover Photography

Dean Brierly
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The Newsroom is
entirely menu driven
and, as the box
indicates, well made for

“journalists of all ages.”

b

Desktop
Publishing for Your XE/XL

Before you spend $4.000 on a Macin-
tosh desktop  publishing  system, you
might want to find out if desktop publish-
ing is what you really need. For less than
$500 you could be writing your own news-
letters using an Atari 130XE, Floppy Disk
and The Newsroom from Springboard Sofi-
ware, This new package for the XE/XI lets
you create hanners, newspapers and fair-
Iy sophisticated layouts,

The Newsroom comes in a sturdy plastic
box with two diskettes crammed with nifty
drawings, diagrams and pictures, Addi-
tional Clip Avt Collection disks are availa-
ble for under $20 to expand the library
ol drawings that can be used in your pub-
lications, The Newsroom is entively menu
driven, and as the hox indicates is well
made for “journalists of all ages”

Documentation for  The Newsroom
comes in a nicely illustrated  100-page
users manual, Selections for printing text
with serifs, sans serif, bold, underlined
and more are casily chosen with a cou
ple of key strokes. The program is well-
designed for mixing text and graphics,

Springboard Software, Inc.
7808 Creekridge Circle
Minneapolis, MN 55435
(612) 944-3912

AtariWriter 80 Rounds the Finish
Line

The official line from Atari regarding
the release date of AtariVWriter 80, the new
Atari word processor that works with the
XEPSO, 80 column-board, has bheen . .,

“AtariWriter 80 will he ot
month!”

ANALOG contacted Microfantasy, the
development group that wrote the origi-
nal AlariWyiter Plus and is now develop:
ing AtariWriter  80. Ron  Rosen, the
MariWriter 8O product manager, told us
the AtariWyiter 80O program was complet-
ed in November 1987 and delivered 1o
Atari for testing. After several debugging
rounds, the program was finally accept-
ed in April 1988 and is now being pre-
pared for release.

AtariWriter 80 is an unusually powerful
word processor. Using the XEPSO board,
AlariWriter users have aceess to a profes-
sional word processor that offers print-
preview, multiple margins settings, tab set-
tings, cut, copy and paste functions and
an advanced mail-merge  database,
proofreader and spelling checker for ap-
proximately 100, The XEPSO board also
gives immediate access (o a parallel
printer port, avoiding the use of the hard-

next

to-find Atari 850 interface board. On the
rear of the XEPSO board, a DB25 parallel
printer connector lets you use a standard
printer connector to hook up your
parallel printer.

Atari Corp.
1196 Borregas Avenue
Sunnyvale, CA 94086

Speed Talking

Years ago, Atari announced a 1200
baud, Hayes compatible modem that
would be under $100 with a S1IO port con-
nector for XE and XI, users, and now the
SX212 is finally out. ANALOG has been
using the SX212 with a 130XE and
1040ST for the past month to communi-
cate with Delphi, and has found it to he
a very usable modem, The SX212 has
Jjacks on the back for hookup to both the
standard Atari SIO port and an RS-232
(DB22) connector for everyone else,

All of the modem’s commands are set
by typing on your XE/XL with a terminal
program, while a real Hayes modem uses
DIP switches inside the modem to set user
options. The Atari modem is much easi-
er to use, Inside the modem is a speaker,
50 you can hear the modem dial, and Pos-
sibly receive a busy signal,

You will need a terminal program to
use the SX212, Express! is a popular mod-
cm program that has been modified to
work properly with the SX212. Another
program, R-Verter is available from Atari
dealers to allow your 850 interface to
work with the SX2192,

The SX212 has a suggested retail price
of $11995 and is available now.

Atari Corp.
1196 Borregas Avenue
Sunnyvale, CA 94086

Farmer’s Almanac

CompuServe has released the third edi-
tion of their Almanac for online services,
The Almanac contains concise descrip-
tions of hundreds of helpful products and
services on CompuServe, In addition to
the ATARIS forum which provides an im-
mediate source of XE and XI, informa-
tion, utilities and programs, there are
forums for home banking, electronic
mail, news and other information. If you
have ever tried to navigate your way
through CompuServe's hundreds of op-
tions, you will find the Almanac a care-
fully written assistant,

CompuServe
2180 Wilson Road
Columbus, OH 43228
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SOUTHERN SOFTWARE

205-956-0986

: 24 HOUR PHONE
CALL OR WRITE FOR FREE CATALOG
ALL 8 BIT AND ST SOFTWARE IN STOCK
CALL FOR PRICES AND LATEST TITLES
SOFTWARE IN STOCK FOR OTHER COMPUTRESRS

PRICES LISTED FOR MAIL ORDER ONLY - ADD 10% ON PHONE ORDE|

ST COMPUTERS CALL CHIPHUNK 29.95 80 COL CARD 79.95
1050 DISK DRIVE  239.95 ATARI WRITER PLUS 39.95 COMPULSIVE COPIER 29.95
1050 W/HAPPY INST 399.95 BASIC CARTRIDGE 19.95 coPy IT ST 29.95
130 XE 139.95 BASIC XE 49.95 KH-301 MODEM 49.95
XF551 DISK DRIVE 189.95 BASIC XL 39.95 $X-212 MODEM 89.95
520 DISK DRIVES CALL SUPER ARCHIVER 59.95 SHMBO4 PRINTER 189.95
850 INTERFACE 109.95 BIT WRITER 69.95 1027 PRINTER 124.95

OMNIMOM §9.95 00S 2.5 W/MANUAL 9.95 XDM121 LQ PRINTER 199.95
ACCESSORIES CALL XL/XE POMER SUPPLY 27.95 ATARI LAB ST KIT  49.95
APE FACE 49.95 1027 INK ROLLER 4.97 JOY STICK 8.95
AVATEX 1200 79.95 HAPPY ARCHIVER 34.95 LOGIKHRON CLOCK 39.95
AVATEX 2400 179.9 1/0 Co22 13.95 MARK WILLIAMS C  124.95
CHIP/ARCHIVER 810 69.95 1/0 CORD 10 FV 19.95 MEGAMAX C 139.95
RO BURNER 179.95  MAC/65 64.95 MOOULA-2 69.97
EZ RAM 520 169.95  MAC/65 TOOL KIT 21.95 P.R. CONNECTION 59.95
HAPPY 1050 ENHANC 119.95 ACTION 64.95 WARP SPEED DOS XL 24.95

HAPPY 810 ENHANCE 104.95 ACTION TOOL KIT 21.95 PC BOARD DESIGNER 169.95
HAPPY CONTROLER 39,95 BASIC XL TOOL KIT 27.95 PROLOG 69.95
HARD DISK DRIVES CALL BASIC XE TOOL KIT 27.95 PUBLISH PARTNER  119.95
ICD MI0 1 MEG 299.95 PERSONAL PASCAL 74.95 SOUND DIGITIZER 119.95

1CD MIO 256K 199.95 SPARTADOS TOOL KIT 24.95 o WE HAVE COLOR RIBBONS «
XE ADAPTER FOR MIO 19.95 ST HOST ADAPTER 99.95 FOR ALL PRINTERS CALL
POWER SUPPLIES CALL SPARTS DOS CART 69.95  —--mmmmemcmmmem—eeee—oeo
PRINTERS CALL OMNIVIEW XL/XE 36.95 « ATARI REPAIR PRICES «
PRINTER CONNECT.  39.95 NEWELL 256K 34.95 ITEMS NOT LISTED CALL
R-TIME CARTRIDGE  49.95 OMNIMON 4007800 44.95 1050 DISK DRIVE 89.95
RAMBO XL UPGRADE  29.95 ST CoPY 29.95 130 XE 69.95
256K CHIP SET 49.95 NUMERIC KEYPAD 39.95 65 XE 49.95
RAMROD XL 39.95 TOP DOS 1.5 PLUS  29.95 520 DISK DRIVE 89.95
LIGHT PEN 69.95 PRINT/MODEM CABLE 13.95 520 ST 139.95
U.S. DOUBLER 29.95 RAMCHARGER 139.95 850 INTERFACE 49.95
UPRINT INTERFACE  59.95 RAMCARD FOR 800 129.95 ATARI PRINTER 69.95
XL/XE BOS 49.95 SMART LINK MODEM 189.95 XL/XE/150 POM SUP 12.95

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
ADD $5 FOR SHIPPING AND INSURANCE . MOST ORDERS SHIPPED SAME
F WITH SUFFICIENT POSTAGE

Y . FORE S OME |
INCLUDED . ALABAMA RESIDENTS ADD 7% SALES TAX. ADD 6% FOR

VISA. ADD $5 FOR ARMAIL ADD $15 FOR OVERNIGHT SHIPMENT
Al THREE WEEKS FOR PERSONAL CHECK

SOUTHERN SOF TWARE

1879 RUFFNER ROAD BIRMINGHAM, AL 35210

CIRCLE #102 ON READER SERVICE CARD.

Computers and Electronics
Call TOLL FREE 1-800-255-5786 ORDERS
For any inquiries 1(713)338-2231 ONLY
109 W. Bay Area Pleass Call For Low Prices on Many
Wokslty Toaw i Other Items!!
GAMES Applications G
radePlus
DARK CASTLE Cad-3D 2.02 (A compiart reachiny
2197 59.87 qaadebook sysiem)
D(ll.l;;(si’;lpolé 13(1)‘23;719?1! Cyber Control R I s
. 43,97 ! '
Cyber Paint :339. 95
F-15 STRIKE EAGLE P T e ot [ e e :
24
s Data Maaager
o g sein il Turbo ST
3 8
CAUILET ey ENMANCEMENY
GONE FISHIN 27.97 ki e 201 ‘| BUSERCHARGE
MOEBIUS 38.97 4.93 "
o 5 . "
OIDS 23.97 Publishing Partaer 16 MHZ!!!
Police Quest 29.97 : %:7 i $249.95
Presi upe
b4y EasyDraw 94.97 CUSTOMIZED
RoadWar Europa Hard Disks
oS Kuma $499 wdue.
NimaIV38.97 e | eeee- —e---
Wargame Const. Set TI'&HSP utcrs Exreanal Flopples
© 3387 Mow:Ouly 3981 and npll $199.95 1
DROERING TMPORMATION: Dealer Inguiries Welcomel
Prioss are Sub)est te ehesge vilheul moties, Al goods imslude FULL fastory warseaty
Pexsd cusldents plesse odd 6.100 seles tas. Maturse ealy Lf predver l» dafactive.
Frigses refledt & Gosh dlocount, plesss odd ).97 for Viea ov MssterCard. Blue lsbel
shlppluy L5 svallobla upsa requast.
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Jl COMPUTER SOFTWARE SERVICES
PO. BOX 17660, ROCHESTER, NY. 14617
ATAR|" PHONE (716) 4679326

JUST RELEASED !

$99.95 "SUPER ARCHIVER II""!
(for ATARI 1050 drives)

NOW! COPYS all ENHANCED DENSITY programs plus retains all of the features
of our World Famous SUPER ARCHIVER! (see below). Allows you to COPY or
CREATE single or ENHANCED density protection schemes (including PHAN-
TOMSECTORS!). Completely automatic; compatible with the BIT-WRITER!; the
ULTIMATE BACKUP/PROGRAMING device! Only $99.95 plus $4 S/H/I.

NOTICE! If you already own a SUPER ARCHIVER!, you can upgrade to a SUPER
ARCHIVER Il for only $29.95 plus $4 S/H/I (disk only - no additional hardware

required!). TH E

$69.95 "SUPER ARCHIVER"!® $69.95
(for ATARI 1050 drives)

The new SUPER ARCHIVER, obsoletes all copying devices currently available
for the ATARI 4050! It eliminates the need for Patches, PDB files, Computer
Hardware, efc. Copies are exact duplicates of originals and will run on any
drive; without exaggeration, the SUPER ARCHIVER is the most powerful
PROGRAMMING/COPYING device available for the 1050! Installation consists
of a plug-in chip and 6 simple solder connections. Softwares included.

Features are:
o ARCHIVER/HAPPY ARCHIVER

RATED!

o TRUE DOUBLE DENSITY COMPATIBLE

* ULTRA-SPEED read/write o BUILT-IN EDITOR-reads, writes,

o FULLY AUTOMATIC COPYING displays upto 35 sectors/track

o SUPPORTS EXTRA MEMORY (shorf)

o SCREEN DUMP to printer - N

o TOGGLE HEX/DEC DISPLAY 5 33'2;2‘,;,’;,‘,?;2&" FORMATIER - tioke

o SECTOR or TRACK TRACING o BUILT-IN DISASSEMBLER

* AUTOMATIC DIAGNOSTICS o BUILT-IN MAPPER - upto 42 sectors/

o DISPLAYS HIDDEN PROTECTION iy

o ADJUSTABLE/CUSTOM SKEWING YS/COPIES Double Densi

« AUTOMATIC SPEED s DERABOEES ot sl
COMPENSATION IC FORMAT LENGTH

o AUTOMATIC/PROGRAMMARBLE i é‘gg:;‘é}.gN R
PHANTOM SECTOR MAKER o SIMPLE INSTALLATION

The SUPER ARCHIVER is so POWERFUL that the only programs we know that
can'tbe copied are the newer ELECTRONIC ARTS and SYNFILE/SYNCALC 34
FULL sectors/frack). If youwant it ALL. ... buy the *BIT-WRITER™! also .. . then
youll be able to copy even these programs! Only $69.95 plus $4 S/H/N.

DEALER/DISTRIBUTOR/USER GROUP Discounts available cdall for info.
PHONE Orders - MASTER CARD, VISA MAIL - Money Orders, Checks.

79.95 THE SUPER ARCHIVER $¢;§§|
Y "BIT-WRITER"! :

The Super Archiver *BIT-WRITER'! is capable of duplicating even the “uncopyable”
EA and SYN series which employ 34 FULL sectors/tracks. "BIT-WRITER' is capable of
reproducing these and FUTURE protection schemes of non physically damaged
disks. PLUG-IN circuit boards and 4simple solder connections. The SUPER ARCHIVER
with "BIT-WRITER"! is the ultimate PROGRAMMING/COPYING device for Atari 1050's
EXACT DUPLICATES of originals are made! Copies run on ANY drive. Must be used
with Super Archiver. Only $79.95 plus $4 S/H/I.

$69.95 "ULTRA SPEED PLUS" $69.95

Imagine a universal XLXE Operating System so easy to use that anyone can operate
it instantly, yet so versatile and powerful that every Hacker, Programer and Ramdisk
owner will wonder how they ever got along without it! Ultra Speed Plus puts
unbelievable speed and convenience at your fingertips. Use ANY DOS fo place
an ULTRA SPEED format on your disks, boot any drive (1-9) upon power-up, format
your RAMDISK in Double Density, activate a built-in 400/800 OS for software com-
patibility, plus dozens of other features to numerous to mention! Below are just a
FEW features you'll find in the amazing OS:

e ULTRA Speed SI0 for  Built in RAMDISK configura- * Rom resident disk loader

most modified drives tien editor (1-9) program (MACH 10 menu)
« ULTRA Speed is toggleable * RAMDISK exactly duplicates * DOUBLE DENSITY RAMDISK
« Boot directly from RAMDISK floppy drive so sector copy- capable.
* Special timer circuits not re- ing and sector editing are o Entire MEMORY test that pin-
quired for 1 or 2 Meg upgrades now possible points defective RAM chip
« Background colors adjustable  Built in MINI Sector Copier * Boot any drive (1-9) upon
* Reverse use of OPTION key « Toggle SCREEN OFF for up fo power-up or cold-start
e Cold-start without memory 40% increase of processing * Supports memory upgrades
loss. speed up to TWO MEGABYTES
« Builtin floppy disk configura- « Toggle internal BASIC * THREE Operating Systems in
tion editor (1-9) one (XL/XE, 400/800, ULTRA
SPEED PLUS)
$29.95 "XF551 ENHANCER!" $29.95

The XF551 Atari drive is a fine product with one major flaw . . . it writes fo side TWO
of your floppy disks BACKWARDS. This causes read/write incompatibility problems
with all other single sided drives made for Atari such as Indus. Trak, Rana, Percom,
Astra, Atari 1050, Atari 810, etc. Add the XF551 ENHANCER to the new XF55] drive
and your problems are over! This device will restore 100% compatibility while
retaining original design quadilities of Ataris' super new drive. The XF551 ENHANCER
is a MUST for all XF551 Owners. Installation is smple. Only $29.95 plus $4 S/H/I.
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Reader
CoOrrnnrmnmnnent

The Missing Touch
I just received the May issue of
ANALOG Computmg, and I love the
new cover design. The new logo is real-
ly sharp and the photo is hilarious. I
couldn’t wait to flip open the magazine
to see what other changes had been
made. Imagine my confusion when I was
greeted by the same old ANALOG. Now
don’t get me wrong. I don’t mean to say
there was anything very wrong with
ANALOG's old style. It’s just that after
reading the editorial in the April issue
I was expecting some exciting new
changes. So where are they’r‘ Did some-
body quit right after coming up with the
cover? Is this a case of beauty being only
cover deep? Are you getting sick of all
these silly questions? _
—Todd Rapherty
Dormont, PA

Silly questions? What silly questions? We
can understand your confusion, and so are glad
to take this space to tell you—and everyone else
who is interested—something about the maga-
zine’s production.

It takes a lot of time 1o deszgn a magazine
Jrom the ground up. When ANALOG Com-

puting went back into full production, there
was enough work to keep us busy just getting
the magazines out the door on time, without
having to worry about a new design as well.
To expedite the process of getting the maga-
zines back into your mailbox, we used the
material that had already been completed at
the old offices. That’s why the style looks so
Jamiliar. The only thing that was missing for
those first issues (April and May) was the cover
Jfor May. Because we had to come up with a
new cover anyway, we took the time to have
it redesigned, taking us one step closer to that
new look we promised you.

Kangaroos and Computing

I have never seen my kids so captivated
as they are by the game Money Pouch in
the May issue of ANALOG Computing.
They play it for hours at a time. It has
gotten to the point where I have to fight
to get some time on the computer my-
selfl It’s so rare to find an educational
program that can teach while still allow-
ing the children to have fun. I've always
been an advocate of painless learning
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(maybe I'm just basically lazy), and as a
teacher, I've always tried to keep the in-
terest level of my classes as high as pos-
sible. Money Pouch really hits the mark
as far as I'm concerned, sneaking the
learning in underneath the fun. Thanks
for a great magazinel —Louis Patten

Ridgewood, NJ

Our pleasure. Maybe it’s time for you to con-
sider a second computer, so the kids can have
one of their own. Most families who own com-
puters find that one just isn’t enough—and
the older your children get, the more that'll be
true.

Keyed for Help
I just bought an Atari 130XE computer,
and there’s something I just can’t figure

out. One of the keys across the top of the
computer is labeled HELP. Yet,
whenever I push it, it does absolutely
nothing. It doesn’t matter what program
I’'m running or what I'm doing, the help
key does nothing. All it adds to the com-
puter is an extra key. Is there something
wrong with my 130XE?
—Deron Smith
Russel, KS

No, there’s probably nothing wrong with your
computer. The HELP key on the 130XE must
be accessed from with-in a program to make it
useful—just like the START, SELECT and OP-
TION keys. If the programs yowre using don’t
take advantage of it, the HELP key won't do any-
thing. Unfortunately, very few companies have
decided to incorporate the use of the HELP key
into their programs; probably-because the older
Atari computers don't include the key. That real-
ly isn’t so much of an issue now, since very few
people still use the old Atari 400s and 800s.
But when most of the programs that are availa-
ble today for the Atari were being devel-oped, us-
ing the HELP key would have made the program
somewhat incompatible with the older machines.
There are ways around that incompatibility, of
course, but it seems that most developers took the
easy way out and just ignored .

Seeing is Believing
I can’t believe it! The other day I actual-
ly saw a copy of ANALOG Computing
in a supermarket drugstore! When you
folks said distribution under the new
owners would improve, you weren’t kid-
ding. I've always had a hard time find-
ing the magazine, and had to keep
checking the local B. Dalton’s to get a
copy before they were sold out. It’s go-
ing to be great to be able to buy my
favorite Atari magazine so close to home.
By the way, they also had ST-Log. —
Richard Hall
Watertown, NY

Yep, we're very serious about improving our
distribution, as well as improving subscription
and customer support. As time marches on
ANALOG Computing will be available in
more and more locations across the country.

One quick question: Why didn’t you just sub-
scribe to the magazine instead of trying to hunt
it down every month?
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BARNYARD BLASTER

Atari Corp.

PO. Box 61657

Sunnyvale, CA 94088

Game Cartridge—for all Atari 8-bit

computers equipped with the XG-I light gun’

$29.95
by Matthew J.W. Ratcliff

ou and Gramps have just purchased
a small farm that is being overrun by var-
mints. With your trusty XG-1 Atari light
gun (similar to a .357 Magnum, but with
a little less kick), you must blast all the
critters in sight.

Grandpa first sets up some bottles and
cans on the back fence to get you warmed
up. As they are shot, the bottles explode
in a shower of glass, while the cans
ricochet high into the air—both excellent
effects. Keep a sharp eye out for the
gopher. He can pop up in the back-
ground at the end of any shooting round.
He's been tearing up Grandpa’s property;
a tough critter to zap for bonus points.

At the end of each round, if your shoot-
ing percentage is high enough, you pro-
ceed to the bonus round. Here Grandpa
is brave (stupid?) enough to toss spinning
bottles into the air, for additional shoot-
ing practice. You score the most for each
bottle (100 points) by exploding them
over Grandpa’s head. Don’t accidentally
hit him or you'll lose all your bonus
points.

Out in the cornfield—the next
round—are some watermelons and
pumpkins that you must blast. Grandpa
doesn’t even mind that you shoot them!
Once they're splatted all over the field,
you must fend off blackbirds and fluffy
white rabbits. A good shootist will get to
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shoot bottles over Gramps' head and then
move on to the barn scene.

There are a whole mess of mice and
sparrows loose in the barn. Those little
critters are tough to zap, being small and
fast. You’ll have to contend with more rab-
bits and hoot owls too. Apparently Grand-
pa isn’t much interested in his farmyard
animals, since he doesn’t mind if you blast
the chickens and geese that run through
the barn as well.

Barnyard Blaster presents these three

| love the

sound effects—especially

for splatting the

melons.

scenes—the barnyard fence, cornfield,
and barn—alternating with Grandpa’s bo-
nus round. If you're a good sniper, you
may make it though all 36 screens and fin-
ish the game. As you progress through the
levels, you have fewer bullets per round
and must maintain a progressively higher
shooting accuracy. At the end of the game
you're given a final rating from “Iotal
Dud” through “Terminator” to the ulti-
mate Blaster.

I have found Barnyard Blaster to be far
more sophisticated and entertaining than
the Bug Hunt game which comes with the
Atari XEGS. The screens are bright and
colorful, with well-executed graphics. I
love the sound effects too, especially for
splatting the melons. The author, Jim
Zalewski, has paid great attention to de-
tail. On any of the game screens, take aim
at objects that you're not intended to
shoot, blast and listen. Your bullets will
ping off the weather vane or the tin
washtub inside the barn. They will splash
in the water bucket or thud into the
scarecrow out in the cornfield. If you're
looking for a good light-gun game for
your system, Barnyard Blaster is the one.
It’s the only one actually, but it is quite
good. I think we can expect more great
light-gun applications from Jim Zalewski
and K-Byte, the people who brought us
such classics as K-Razy Shootout. «



several cha
to deter the *
hung up sor
hopes that
 his head. But

; »and can oftenv

disk as TRAIN2.BAS.

Playing the game

The game is loaded in two parts. Part

1 1 loads the character set and scrolling

routmc and draws the train. It'l] lake
When Part 1

7 autcmmtncally

%Lu:mds of initiali-

Lanon you will hear the train whistle and

 be ready to play. Use a joystick in Port

L. Press either the fire button or the

~ START key to begin.

Movmg the joystick up will cause Os
car to jump up to catch the diamonds,

_ jump over obstacles or jump from carri-
-age to carriage. You must be careful not

to jump too soon or you will hit the ob-

~ jects above the diamonds and lose a life.
 Moving the joystick down makes Oscar

uck to avoid the hanging chains.
Each umc you press the fire button,

ward. If you take
your tmger oft, he will move back with ;

e train. If you don keep him moving,
he will go into the tunnel and lose a life,
When you first start the game, you are

_given 28 energy units, but these decrease

as the game progresses. Each time you
get a diamond, you get 200 points and
an extra three energy units; so you must
collect diamonds to complete the game.
Each diamond collected will be dis-

,  played at the top of the screen.

When the game is over, you'll be rat-
ed according to your score as follows:
n 4,000 points,

0‘pl1y again press elther the bIART
key or SYSTEM RESET
My highest score to dal;e is 16,455 in
ten levels. Can you do better?

continued on page 74
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ave you ever been sitting in your
living room watching the evening
news and heard something like,
“Voyager |l just passed by the
planet Uranus, almost two billion miles from

Earth,”’ and looked up at your |2-inch globe

on the bookshelf and wondered just what that
meant! Do you have a handle on what two
billion miles from Earth really means?

by Carey M. Furlong

Or how about this: “Comet Iras-Aracki,
a two-mile wide glacier of frozen ice-dust,
will pass very close to the Farth tonight,
only 400000 miles away?” Did you know
that this passage is comparable in size to
a microbe passing b0 feet from a basket-
ball (actually pretty close, astronomically
speaking), and that on this scale, the
moon is about the size of a baseball and
is still 20 feet closer to the basketball than
the microbe? Could you have gotten that
from “only 400000 miles away'’?

Have you ever wondered about the rela-
tive sizes and distances of the sun and
planets in the solar systeni and what the
whole structure really looks like as a unit?
Or have you ever tried to imagine a light-
year? Most of us have heard that the
nearest star, Alpha Centauri, is around 4.3
light-years away, which calculates to over
95 trillion miles. Now, unless you're real-
ly into this stuff, 25 trillion miles isn't go-
ing to mean much beyond a doggone
incomprehensible whale of a long ways
out there!

What I'm getting at through all this is
that if you're like me, sizes and distances
given in thousands, millions, billions and
trillions of miles don’t go very far in
providing a palpable feel for the solar sys-
tem or its relation to its nearest neighbor.
But if you could turn a shrinking ray on
the solar system and reduce it down to an

understandable size (e.g., 1o a diameter of

one mile, 100 feet or even the size of your
living room), and then measure how far
apart and how big everything is, you could
gain a more realistic understanding of its
true dimensions.

The  menu-driven BASIC  program
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described in this article enables you to
casily do just that, With it, mathematical-
ly scaled models of the solar system are
constructed and tables generated that
show the relative sizes and distances of the
sun, planets and nearest star systen. All
values are determined by user defined
constants input through prompts found
on the menus. Units ol Measure (UOM)
are also determined by the user and can
he millimeters, inches, feet, miles or any-
thing you want to type in,

The program is based on rvatio formu-
las and is simple in operation, Mathemit-
ical tables with size or distance

Now we know the
diameter of the sun in
feet when the Earth is
12 inches in diameter.

components for scaled models of the so-
lar system are generated and printed to
the screen or printer.

Type inthe program listing (checking
your work with Basic Editor 1) and save
a copy before running it. There arve five
options available from the main menuw:

"g" SUN DIAMETER BAGED TARLES
"E"  EARTH DIAMETER BASED TABLES

"§G" GOLAR SYSTEM DIAMETER BNSED
TABLES

"E" 1Z-INCH EARTH GLOBE DISTANCE
CONVERSTONS

"999" END PROGRAM

continued on page 78



Since 1981

&

yco Computer

Marketing & Consultants

Lyco Means Total Service.

Mark ‘‘Mac’’ Bowser, Sales Manager

| would personally like to thank all of our past customers for helping to
make Lyco Computer one of the largest mail order companies and a
leader In the Industry. Also, | would like to extend my personal invitation to
all computer enthusiasts who have not experienced the services that we pro-
vide. Please call our trained sales staff at our toll-free number to inquire
about our diverse product line and weekly specials.

First and foremost our philosophy Is to keep abreast of the changing
market so that we can provide you with not only factory-fresh merchandise
but also the newest models offered by the manufacturers at the absolute best
possible prices. We offer the widest selection of computer hardware, software
and accessories.

Feel free to call Lyco If you want to know more about a particular item. |
can't stress enough that our toll-free number is not just for orders. Many
companies have a toll-free number for ordering, but if you just want to ask a
question about a product, you have to make a toll call. Not at Lyco. Our
trained sales staff is knowledgeable about all the products we stock and is
happy to answer any questions you may have. We will do our best to make
sure that the product you select will fit your application. We also have Satur-
day hours — one more reason to call us for all your computer needs.

Once you've placed your order with Lyco, we don’t forget about you.
Our friendly, professional customer service representatives will find answers
to your questions about the status of an order, warranties, product availabili-
ty, or prices.

Lyco Computer stocks a multimilion dollar Inventory of lnclor*-lreah
merchandlse. Chances are we have exactly what you want right In our ware-
house. And that means you'll get It fast. In fact, orders are normally shipped
within 24 hours. Free shipping on prepald orders over $50, and there Is no
deposlt required on C.0.D. orders. Alr freight or UPS Blue/Red Label shipping
Is avallable, too. And all products carry the full manufacturers’ warranties.

| can’t see why anyone would shop anywhere else. Selection from our huge
in-stock inventory, best price, service that can't be beat—we've got it all here
at Lyco Computer.

TO ORDER, CALL TOLL-FREE: 1-800-233-8760
New PA Wats: 1-800-233-8760
Outside Continental US Call: 1-717-494-1030

Hours: 9AM to 8PM, Mon. - Thurs.
9AM to 6PM, Friday — 10AM to 6PM, Saturday

For Customer Service, call 1-717-494-1670,
9AM to 5PM, Mon. - Fri.
Or write: Lyco Computer, Inc.
P.O. Box 5088, Jersey Shore, PA 17740

Risk-Free Policy: e full manufacturers’ warranties ® no sales tax outside PA

@ prices show 4% cash discount; add 4% for credit cards ® APO, FPO,
international: add $5 plus 3% for priority ® 4-week clearance on personal checks
@ we check for credit card theft ® compatability not guaranteed @ return
authorization required e price/availability subject to change ® Prepaid

ordeérs under $50 in con., U.S. add $3.00.

1-800-233-8760

Thomson:

230 Amber TTL/12" i
4120 CGA ... $219.95
4160 CGA . $254.95
4460 EGA ..... . $349.95

GB 200 Super Card

Magnavox:
BM7652 ..
BM7622 ..
7BM-613 ....
7BM-623
CM8502 .
CMB505 .
CMB562 .
CM8762 .
8CM-515

Blue Chip:
BCM 12" Green TTL ........
BCM 12" Amber TTL ........

NEC:
Multisync Il ..

ATI Technologies:
Graphics solution ..... $129.95

EGA Wonder .......... $199.95
WA St batiani $299.95
Avatex:

1200e ............

1200i PC Card .

1200hc Modem

2400i PC Card .

Hayes:

Smartmodem 300 . . $149.95
3martmodem 1200 .. . $285.95
imartmodem 2400 .......... $425.95

Smarteam

1200 Baud Modem

Hayes Compatible

AN LLLYY

Access:

Triple Pack . ... $11.95
Leader Board Pack ..... $14.95
Actlvision:

Music Studio .. $19.95

Solid Gold Vol.#1 .
Batteries Included:

.. $10.95

Paperclip 80 Col .......... $31.95
Broderbund:

PrintiShoptiit i e $25.49
Print Shop Compan. $22.95
Graphic Lib. I, I, 1l ..... $13.49
Bank St. Writer ............ $27.95
Electronic Arts:

Pinball Con Set .. $8.95

Lords of Conquest ......... $8.95
Starfleet | ..........cccevuee $32.95
Chess Master 2000 $25.95
Music Con Set ... . $8.95

Super Boulderdash . $8.95
One on One ... $8.95
Firebird:

Thel Pawniith st i $22.95
Microleague:

Microleag. Baseball ..... $22.95
General Manager $16.95

Stat Disk $13.95
‘87 Team Disk ............. $13.95
Microprose:

Conflict in Vietnam ...... $22.95
F-15 Strike Eagle .. $19.95

Kennedy Approach ...... $13.95
Silent Service . ... $19.95
Top Gunner ....

$13.95
Strategic Simulations:
Battle of Antetiem ........ $28.95
Phantasie .........c....... $22.95
Wargame Construc $16.95
Wizards Crown ............ $22.95
Phantasie Il ... $22.95
Shiloh .......... ... $22.95
Eternal Dagger ............ $22.95
Sublogic:

........ $31.49

Flight Simulator Il

Access:

Leader Board ....
Tournament #1 .
10th Frame ........cccceee.

Activision:
Champion. Baseball ....
Champion. Basketball .
Championship Golf
GFL Football

Microleague:
Microleague Baseball .. $33.95
General Manager ........ $16.95
Wrestling .........cccccceuee. $25.95
Microprose:
Silent Service .. $22.95

... $24.95
.. $28.95

F-15 Strike Eagle ..

Gunshipian s ol
Strategic Simulations:
Phantasie ... ... $22.95
Phantasie Il ... $22.95
Road War 2000 ........... $22.95
Colonial Conquest ....... $22.95
Sublogic:

Flight Simulator Il ........ $31.49
Scenery Disk .. $14.95
Timeworks:

Wordwriter ST .. $44.95
Partner ST $39.95

Data Manager ST .

Unison Worid:
Art Gallery 1 or 2 .

.. $44.95

$14.95

Print Master $19.95
Fonts & Borders ... $17.95
Music Studio ... ... $27.95
Bureaucracy ... .. $22.95
Electronic Arts:

Arctic Fox .................... $25.95
Empire .. $32.95
Starfleet | . $32.95

Chess Master 2000 ..... $25.95
Gridiron; e St $32.95
Epyx:

Sub Battle Simulator ... $22.95

World Games .............. $22.95
Wrestling ... $22.95
Winter Games .. $11.95
Firebird:

PaWN? & st En i $25.95
Starglider ... .. $25.95
Golden Path $25.95

Guild of Thieves
iTracker:.......L.....c

$25.95
.. $25.95

Tac 3
Tac 2
Tac 5
Tac 1 + IBM/AP
Economy .
Slik Stick
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LOWA” SEIKOSHA Panasonic
m = N'X-1000 Sp 180Ai 1091 Model i

e 144 cps Draft ® 192 cps Draft
st e 100 cps draft A g i
e EZ Operation Front ® 20 cps NLQ P

$17995 g $12995£ $19995

SEIKOSHA

SP 180Ai ... $120.95 1080i Model Il ................. $179.95

o SP 180VC $129.95 1091i Model Il $199.95
$179‘95 SP 1000VC .. $139.95 1092i ...
: ... $169.
NX-1000 COIOF <ccorr.or.. $225.95 SEio00aR $15095 i
SP 1200VC .. ... $155.95 1595
NX-1000C Color ... $229.95
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by Robin Sherer

What is a memory location?

ood question! Your Atari has
many “places’’ within it that can
contain numbers. These places
we call. memory cells, locations
or addresses. You may use any of these words
to mean the same thing, but “‘address’’ is the
more formal term that you will hear computer
programmers using. Since the computer can
remember the numbers in each of these
places, it is common to call them the com-
puter’s “memory.” Memory is like many blank
pages of paper. Each page can hold only 256
numbers, and we can have up to 256 of these

pages.

So where does this leave usk Well, 256 us 65536 locations total that can be in
locations per page times 256 pages gives  your computer, C omputers  count in
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My grandmother once
told me, “Do yourself a
favor, buy the large
economy size. You'll

need it.”
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We encounter another
small problem when we
mess with memory,
Some memory
addresses will allow us

to read what s there,

but WI|| not aﬁllow; us, to

wr|te to them.

terms of something called a “K.” For rea-
sons beyond my control, one K of
memory is actually 1024 locations. Why?
I'll explain all in a few pages. For now di-
vide 65536 by 1024 to get a possible
memory size for the Atari of 64K.

The Atari is capable of using 64K of
memory. (The XE computers use some-
thing called “Bank Switching” to get
around this limit.) The factory gives you
16K ROM and 64K RAM when you buy
the computer (we'll explain ROM and
RAM later), but there is a catch (of
course). A lot of memory that comes with
the Atari is already filled up with num-
bers that tell the computer how to run.
The blank area available for you to use
is a lot less than you're led to expect. If
you want more memory, you have to go
down to your friendly dealer and buy it.
My grandmother once told me, “Do your-
self a favor, buy the large economy size.
You'll need it” She was talking about soap,
but her wisdom applies to computers as
well.

Now that you understand how much
memory you have, let’s talk about it a lit-
tle. Each memory address can hold num-
bers from 0 to 255. Computers start
counting at 0 because “nothing” is a very
valid piece of information. I certainly
worry when my wallet has “0” in it! Let’s
learn how computers count.

Bits and bytes

A “byte” is really not complicated at all.
It is simply a group of eight “bits” When
eight bits are structured into a byte, each
of those bits has special significance. You
look puzzled! What, you say, is a bit?

A bit is the smallest piece of informa-
tion that a computer can deal with. To
help understand how bits are used by the
computer, it may help to imagine the
microprocessor as a bus station. This bus
station is on a single-lane road. That
means a bus can only travel in one direc-
tion at a time as there is not enough room
for two buses to pass each other. There-
fore, a bus may either be arriving at the
station or departing. The microprocessor,
or bus station, can schedule its bus with
a signal light that says “I am accepting ar-
rivals” or “I am sending departures.’

In fact, in real computer hardware ar-
chitecture, the wires that carry informa-
tion to and from a microprocessor are
called the “data bus” We don’t need eight
separate input and eight separate output
wires because, like the single-lane road
connected to the bus station, the wires are
bi-directional. In other words, informa-
tion can either be arriving (input) or

continued on page 20
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Master Memory Map

continued from page 18

departing (output), but not both. The
microprocessor also has a signal of its
own that determines whether it will
receive (input) or send (output) infor-
mation.

Let’s take a closer look at that bus. It
is known as the Byte Express, has eight
seats and always carries eight passengers.
Those passengers are little messengers
known as bits, and, as a group, they are
known as a byte. These messengers, or
bits, are rather moody. They are either
turned “on” or they are turned “oft” That
is called “binary” as they are bi-state sig-
nals; on being a “1” state and off being
a “0” state. Their vocabulary is just as
limited—the only thing they are willing
to tell you is their mood. Now how do we
get any meaningful information out of a
group of eight little messengers standing
in front of us, each screaming “on” or
“off” at one time?

Well, when the bus arrives, we could
have the whole byte stand in front of us
and count everyone who is turned “on.”
That would give us the capability of
counting to eight. Seems pretty limited,
doesn’t it? Hmmm, the group really needs
a leader. That leader will be the first bit
on the left. We'll call that the Most Sig-
nificant Bit, or MSB. The last bit on the
right will be the Least Significant Bit, or
LSB. Terrific! Now that we have a group
leader and a group follower, all the bits
should be given a rank.

Handing out ranks is serious business
and much thought should be given to it.
We can start with the LSB and assign that
bit the rank of “1,” since it is the Least Sig-
nificant Bit. We can be easy on everyone
if we just double that rank for the next
bit in line. So, why not just keep doubling
the rank for the next bit in line and so
on until we get to the MSB or Most Sig-
nificant Bit. Now our byte looks some-
thing like this:

What have we gained? More than meets
the eye!l When the byte gets off the Byte
Express and each bit starts telling us what
its current mood is, we can make a differ-

10

ent and more meaningful interpretation
out of the little guys. If everyone is turned
“off” except the fourth bit from the right,
for example, we can check the rank of that
bit and find it is eight (8). Unknown to
the bits, they have brought us a message
and the message is “8”

Aha, what if we want the bits to get on
the bus and carry a message that says “9”?
This is a problem because there is no bit
with a rank (value) of 9. What to do? I
guess the next best thing is to be very nice
to the bits that have values of one and
eight and turn them both on. When we
look at the byte now we see 1 + 8 which
gives us our 9. Fasy. Even my student
Nerdwell can count that high. In fact,
Nerdwell can count to 255 because if you
add up all the values of the bits, you get
2552

1+2+4+8+16 + 32 + 64 + 128
= 255

How to peek
In using the memory map, we are go-
ing to change the values that are stored
in many of the bytes that make up

In case you're
wondering, the
difference between
machine language and
assembly language is

not much.

memory. To make the discussion easier,
we will usually talk about the bytes as lo-
cations or addresses. These addresses are
just like those on mailboxes on a long
street. They start at 0 at one end of the
street and increase until they reach 65535
at the other end (64K. . .remember). Yes,
a computer’s memory represents a long
street. Let’s look now at one such address.
To see what is inside the location, we will
use a BASIC command called PEEK.

To PEEK at memory location 764, type
in this line:

i@ PRINT PEEK(7643 :GOTO0 1@

Type RUN, press the return key and
watch the number 255 print over and over
on your screen. Now press the space bar
and you should see 32 printing. What is
happening? 764 is the location that tells
you what key is being pressed. 255 means
no key and 32 means the space bar. Now
you can see how a program could know
if you have pressed a certain key. Try a
program something like this:

18 A=PEEK(764)

28 IF A=32 THEN PRINT *"'You P
RESSED THE SPACE BaR"™

36 GOTO 1@

Now you can see why it is important to
have a memory map. It would be very
difficult to know which location to PEEK
at without a map of your computer’s
memory.

How to poke

Now that we can look at memory loca-
tions, we also want to be able to change
what is inside them. Your wish is our com-
mand. Later in the map you will learn
that a value of 1 in location 752 will
cause the cursor to disappear (the cursor
is the little white box on the screen). This
can come in handy when you have a
whole bunch of text on the screen, and
you don’t want the cursor up there with
it. Since location 752 doesn’t normally
contain a value of 1, we must change
it. The POKE command in BASIC will do
this for us:

POKE 752, 1

That was easy. Now you know that
POKEing and PEEKing are what a
memory map is all about. For the most
part, the map will just tell you different
numbers to POKE and PEEK.

ROM and RAM

We encounter another small problem
when we mess with memory. Some
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memory addresses will allow us to read
what is there, but will not allow us to write
to them. Memory that we can both read
from and write to is called RAM, which
stands for Random Access Memory. This
means that we can put numbers into
these kinds of memory locations as well
as look at what they already contain. The
other kind of memory is called ROM,
Read Only Memory. It is just what its
name implies—we can only read what
number is inside a ROM location, not
change it.

Now the next logical question is how
do you know which is which? We will sim-
ply tell you as we go through the lo-
cations. : ;

Computer mathematics

This section will open new vistas in
your horizons. We are going to learn how
the computer deals with numbers larger
than 255, and also how to use the hex-
adecimal numbering system.

You must always use decimal numbers
with a POKE statement. This means that
sometimes you will have to convert be-
tween binary, hexadecimal and decimal.
The “Bits and Bytes” section covered bi-
nary numbers where we turn on and off
individual bits. In that section you saw
that each memory location can only hold
numbers up to 255. To store a value larg-
er than that, we just use two locations in
a TOW.

As an example, look at memory loca-
tions 88 and 89 which are called SAVMSC.
These locations hold a number that tells
where the top of the screen is. Because
the screen is usually somewhere near the
end of memory (it starts at location 40000
in a 48K Atari), at an address that is way
beyond the 255 limit for one memory lo-
cation, the computer needs two locations
to store the address. Remember the rank-
ing of the bits where the MSB, or bit seven
as we called it, was valued at 128? If we
double that rank again, we get 256. Here
is the trick to computer math. Since there
is no bit eight to give such a rank to, we
give the rank to the entire next byte of 8
bits. Now we just see what the total of this
second byte is and multiply it by 256.

Figure 1 is a sample:
.=0Nnrl

D-OFFDrB

TOP OF MEMORY

VALUE 128 64 32 16 8 4 2 1 A
minin] [ | EEEE-Y
OEREERCO0ON-» “0%

BIT# (76N BEEAT S 2N a0

BOTTOM OF MEMORY
The computer “sees” 121 + 256 * 7 = 1913

FIGURE 1. Bit map

Humans use dictionaries
to speak the same
words. In the case of
computers, ASCII
allows one computer to
understand the letters
and numbers created

oh another computer.

When using two byte numbers, we call
the first byte in memory the “low byte” be-
cause it stores the lower value. It can only
count from 0 to 255. The second number
counts in multiples of 256 and is called
the “high byte”

Let’s try to PEEK and POKE a two-byte
number. Suppose you wanted to fool the
computer into thinking that the screen
was in a different place in memory. Such
a trick can come in handy when you want
to have more than one screen at the same
time. First let’s look at memory and see
where the computer thinks the screen is
now. Here’s a program to do this:

%QBSCREE)BPEEK (88) +PEEK (893 *
280 PRINT SCREEN

Addresses 88 and 89 form a two-byte lo-
cation called SAVMSC which points to
where the computer thinks the first byte
of screen memory is.

When you run the preceding program,
the address that gets printed out will vary,
depending on how much memory your
computer has. What we're going to do is
add 480 to this address so that the com-
puter will think that screen memory starts
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halfway down the current screen. All this
means is that no text will print in the top
half of the screen, and you’ll be able to
type below the bottom of the screen
(although you won't be able to see any-
thing there).

Let’s go ahead and replace the old
value of SAVMSC with a new number that
is exactly 480 more than the old one. Add
the following lines to the preceding ones:

38 SCREEN=SCREENt+488
48 SCRHI=INT(SCREEN/256)

Line 40 finds out what number goes
into the high byte of SAVMSC. Remem-
ber that the high byte counts the number
of pages, or multiples of 256, and that’s
why we divide by 256.

58 SCRLO=S5CREEN-SCRHI*256

Now we multiply the new high byte by
256 and subtract it from the total to get
the low byte.

Finally we place the new values in
memory:

Sg POKE 88,SCRLO:POKE 89,5CR

The high byte can count from 0 to 255
just like the low byte. This means the lar-
gest number we can have using a two-byte
address is:

255 + (255%256) = 65535

If we count 0 as a number (since the
computer does), that gives a total of
65536, which brings us back again to 64K.
We have now come full circle in our dis-
cussion, so it is time to go on to some-
thing else to challenge you.

Hexadecimal nhumbers

Come back. You don’t have to run away
at the sound of those words. Hex, as its
friends call it, is not nearly as hard as
everyone thinks it is. As a matter of fact,
it’s really quite simple. But, just in case
you don’t believe us, I provide both
decimal and hexadecimal numbers
throughout the map. Now, though, we're
going to learn about hex together.

The main use for hex is in assembly
language programming. We're not going
to worry about that now though, because
it’s not really important. Instead, we're go-
ing to go back to grade school, where we
first learned all about the number system.
As you’ll recall, we use the decimal num-
ber system, which means everything is
based on powers of 10. For example, the
number 452 is equal to 4¥100 +
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5%10 +2*1, right? In other words,
4%10 A2 4+ 5*¥10 A1 +2%10 A 0,

Now you're not going to believe this,
but the particular difference between
decimal and hex is that hex is based on
powers of 16 instead of 10. For example,
452 hex would equal 4¥16 A 2 +
5%16 N 1+2%16 A 0 or 4% 256 + 5 *
16 + 2, in other words, 1106.

Pretty simple, huh? ActuaIly, there’s
one more thing that I should probably
mention. The number 9 in hex is the
same as 9 decimal, but 10 hex is 16
decimal (1*#16 /A 1). So how do you write
10, 11, 12, 13, 14 and 15 decimal in hex?
Try A, B, C, D, E and F! That’s why hex
numbers look so confusing. So, for exam-
ple, F in hex equals 15 decimal, 1F equals
31 (16 + 15), and so on. Oh, and by the
way, binary is actually the same as hex and
decimal, except it counts in powers of 2!

Don’t worry, I'm not going to leave you
yet. A few more examples should make
you a little more comfortable about hex
and how to use it, but first a chart (Table
1) to help us out.

Table 1. Hex Conversion Chart

L}
Column # 4th 3rd 2nd 18t HEX

4008 256 16 1 1
8192 512 32 2 2
12288 788 48 3 3
16384 1024 84 4 4
20480 1280 80 5 5
24576 1538 96 [} 8
28672 1782 112 7 7
32788 2048 128 8 8
38864 2304 144 9 9
40960 2560 160 10 A
45056 2816 178 1 B
49152 3072 192 12 c
53248 3328 208 13 D
57344 3584 224 14 E
61440 3840 240 15 F

Decimal to hex

Let’s take the number 9304. Look in
the chart to find the largest number that
is smaller than 9304. That would be 8192,
which is the second number in the fourth
column. This means the hex number will
have four digits because you found the
decimal value 8192 in the fourth column.
Write down the “hex #’ from the chart
in the fourth place:

9 IR

Now subtract 8192 from the original
number of 9304 to leave a remainder of
1112. Looking at the chart again we find
the nearest smaller number of 1024 in the
third column. Put down the correspond-
ing hex # and subtract 1024 from 1112:

24 — —
Do the same for the new remainder of

11

88 to find the hex # digit for the second
and first place of the hex number. Don’t
forget to mark hex numbers with a “$” as
is standard with computer types like us.
Here is the complete example (Example
1):

Decimal-to-Hex

8304
—8182 (largest # less than 8304 on chart, 4th column) — | 2

1112

~—1024 3rd column 4
88
80 2nd column 5
8 1st column 8 = $2458

Example 1. Decimal-to-hex example

If you find that you have numbers for
only the first and third places, this means
to add a 0 as a placeholder. $040F would
be an example.

Hex to decimal

Conversion in this direction is even
easier. Just look up each hex number in
the chart, find the corresponding decimal
value, place them in a column and add
them up to get a decimal total. Here is the
mandatory example (Example 2) you are
no doubt expecting:

Hex-to-Decimal
4th 3rd 2nd  1st
$ 4ASF = A 3 F
‘ e .

2560

16384

TOTAL = 18007 (dec)

E 2. Hex-t

Glossary

Next month we will begin publishing
the actual memory map. Until then, you
should familiarize yourself with the fol-
lowing terms and definitions. As we ex-
plain the inner workings of the Atari, we
will have to refer to some of the follow-
ing words. If you find some term we for-
got to mention here, it’s probably because
it is fully explained at the memory loca-
tion it pertains to. You should also read
your BASIC manual in order to under-
stand the terms that have to do with the
BASIC language.

6502: This is the heart of the computer,
the chip that bosses everybody around.
Actually, a lot of people even refer to 6502
as being the computer, since it does have
almost all of the brains.

Accumulator: This is a location that is
used to temporarily store the results of
logic and arithmetic operations. The
main accumulator is inside the 6502 chip,
but sometimes memory locations are also
used as an extra accumulator.

Address: The number assigned to an in-
dividual memory location. Each byte in
the Atari has its own unique address,
much like a house has a street address.
The main use of the memory map is to
provide you a roadmap to each address
so you don’t get lost.

Algorithm: A general procedure, plan or
method that represents how your pro-
gram will be written.

ANTIC: This is a chip in the Atari com-
puters that figures out what the screen is
supposed to look like.

ASCII: American Standard Code for In-
formation Interchange (pronounced
ASK-KEY). Everyone needs a standard or
reference to refer to. This allows us to all
speak to each other in the same terms.
Humans use dictionaries to speak the
same words. In the case of computers, AS-
CII allows one computer to understand
the letters and numbers created on
another computer. Atari computers do
not follow a true ASCII, but have their
own code instead which we explain later.

Assembly language: This is a program-
ming language, just like BASIC, except it
talks the computer’s language instead of
having to go through a translator. See
“machine language” as well.

ATASCII: ATAri Standard Code for Infor-
mation Interchange. This is the code the
Atari uses to convert letters to numbers
and vice versa. See your BASIC manual
to find out how it differs from ASCII.

Baud: The rate of transmission of infor-
mation conveyed between two computers.
You usually say “Baud Rate” meaning how
fast the two computers are talking to each
other. This rate is determined by the bits
per second that are being transferred.
You encounter this term if you are using
a modem, printer, disk drive, terminal or
other device that needs to talk to a com-
puter to work. Typical speeds of informa-
tion transfer are 300, 1200, 2400, 9600 and
19200 bits per second.

Bit: The smallest piece of information the
computer can handle. There are eight bits
in a byte. Each bit can either be “on” or
“off” See the section “Bits and Bytes” for
a complete description. Sometimes you’ll
see “—" for the value of a bit. This just
means that it doesn’t matter if that par-
ticular bit is on or off.

Bit mapping: This refers to the process
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of turning individual bits on and off
without changing the rest of the byte.

Boot: No, this isn't even close to what it
sounds like. “Booting” a program means
loading it in when the computer is turned
on. For example, if you hold down the
START button while turning on the com-
puter, the computer will beep. This means
that it expects a boot cassette to be in the
cassette player. When you turn on the
computer with the disk drive on, you will
boot DOS. In other words, any program
that loads in without you having to tell it
to load is a boot program.

Boundary: As in “4K boundary.” This is
the end of the block of memory. For ex-
ample, a 1K boundary would be the end
of 1024 byte block.

Buffer: A storage place, usually tem-
porary, where information can come and
go without disturbing things.

Bus: A bus is a system of electrical lines
shared by all devices that are connected
to it. This is a convenient way for these
devices to share data. It works just like a
party-line telephone. Different parts of
the computer talk to each other by get-
ting on the bus and sending messages.

Byte: Pronounced “bite” A collection of
eight bits. Each memory address consists
of one byte. Since we know at this point
bytes and bits can be confusing, we pro-
vide a special section elsewhere called
“Bits and Bytes” to explain it to you.

Checksum: A checksum is a special byte
that the computer uses after talking to
something to make sure it understood
what was said correctly.

ClO: Central Input/Output. This is Atari’s
main I/O routine.

Coldstart: A routine the computer goes
through after you turn it on and before
it lets you tell it what to do.

Color clock: A unit of measurement on
the screen. A color clock is the width of
a pixel in graphics mode seven. That me-
ans that the screen is 160 color clocks
wide from border to border.

Controller jack: What you plug your
joystick into.

CTIA: This chip takes care of translating

the data coming from ANTIC into some-
thing the television set can understand.
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Cursor: The position on the screen where
the next character or pixel will appear. In
graphics mode zero, you can see the cur-
sor; it’s the white box.

Data: Any kind of information that is
needed by a program or by the computer.

Default: When you first turn on the com-
puter, each memory location will contain
a value. These initial values are called
defaults, meaning that this is what these
locations will equal if you don’t change
them.

Device: Anything that the computer has
to talk to is called a device. This includes
the disk drive, printer and even the key-
board and television set.

Disable: To turn off. By disabling the
BREAK key, for example, you can prevent
someone from accidentally stopping your
program.

Display list: The program for ANTIC that
describes what the screen is to look like.

[

DLI: Display List Interrupt. See “in-

terrupt.’

DMA: Direct Memory Access. The
process of getting data from memory to
put on the screen.

DOS: Disk Operating System. A program
that controls the use of the disk drive. See
“OS” as well.

DUP: Disk Utilities Package. This is a
bunch of routines to do various things on
the disk drive. The DOS menu is actually
a list of these routines.

Enable: To turn on. The opposite of
disable.

File: A whole bunch of data stored on
disk or cassette.

Flag: A signal that a certain condition has
been met. In many BASIC programs, vari-

ables are used as flags, as demonstrated
in the following example:

10 IF A = B AND C = D THEN FLAG
=1

50 IF FLAG = 1 THEN 100

Floating point: A type of arithmetic

where the decimal point can appear any-
where in the numbers (ie, it can float
around). An example of such numbers
would be 10, 2397 and 1.45678E + 04.
Floating point numbers take up much
more memory than fixed point (integer)
numbers.

FMS: File Manager System. This is a
group of routines, or handler, to help the
computer talk to the disk drive.

GTIA: A fancy version of CTIA.

Handler: A series of routines that tell the
OS how to handle a particular device.

HBLANK: Horizontal BLANK. The tele-
vision set draws the screen one line at a
time, from top to bottom and left to right.
HBLANK is the time during which it is
moving from the end of one line to the
beginning of the next.

Hi-res: Pronounced “high rez”” This is an
abbreviation for “high resolution,” which
refers to a graphics display with very small
dots.

Immediate mode: Using the computer
without running a program. For example,
if you type in:

PRINT 3 + 2
and then press RETURN, you will get a
result of 5 on the screen immediately.

Index: This is a variable used to keep
track of where we are in a loop. For ex-
ample, in the following statement X
would be an index:

FOR X = 1 to 100

Internal: If something is internal, then
that usually means it is built into the
computer.

Interrupt: An interrupt is something that
interrupts whatever the computer is do-
ing and tells it to do something else be-
fore it continues. You should also see DLI,
IRQ, NMI and VBLANK.

I/0: Input/Output (I/O) is nothing more
than a fancy way of referring to the com-
puter talking to a device, or vice versa.

IOCB: Input/Output Control Block. This
is a place that you use to talk to CIO.

IRQ: Interrupt ReQuest. This is a kind of
interrupt that you can tell the computer
to ignore (the 6502 can enable or disable
it).
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Jiffy: A jiffy is %o of a second, the time
that it takes the television set to complete-
ly draw the screen once. In European
(PAL) systems, a jiffy is %o of a second.

Jump: The same thing as GOTO. The ex-
pression “jump through location” means
that the computer will GOTO the address
stored in that location.

K: As in 1K, 8K, 16K, etc. 1K is equal to
1024 bytes.

Logical line: A logical line is the space
that a program line takes up. It can be
one, two or three screen lines (try typing
in a BASIC line that is more than three
screen lines).

Machine language: Machine language is
a way of talking directly to the 6502 chip.
Other languages like BASIC have to be
translated into machine language before
the 6502 can understand them. That takes
time, which is why machine language pro-
grams run so much faster than BASIC
ones. In case you're wondering, the differ-
ence between machine language and as-
sembly language is, not much. Machine
language is just a bunch of numbers. As-
sembly language gives these numbers
names so that they make more sense.

Masking: When you’re bit mapping, you
have to have a way of ignoring the bits
you’re not interested in. This process is
called masking, since you essentially place
a mask over the bits you don’t want to
look at.

Nibble: This is going to sound funny, but
I swear it’s the truth. A nibble is half a
byte or four bits.

NMI: Non-Maskable Interrupt. Unlike
IRQs, you can't tell the 6502 to ignore this
kind of interrupt. DLIs and VBLANK in-
terrupts are both NMIs.

NTSC: A name for the television system
that is used in North America. European
television is slightly different and uses a
system called PAL.

Offset: If you have a whole bunch of bytes
making up a table of values or a buffer
or something similar, then the offset is the
number of the byte in this bunch that you
are currently interested in.

OS: Operating System. Its job is to make
the computer run. You can think of the
OS as the coach directing the players in
a game. We can change some of the num-
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bers in the operating system to make the
computer do what we want, instead of
what it normally does.

Page: Computer memory in the Atari is
divided into 256 sections, called pages.
Each page consists of 256 bytes. The pages
are numbered 0 through 255, and you can
tell what page a particular location is in
by looking at the high byte of its address.
For example, location $09AB would be
page nine. See the section called “Com-
puter Mathematics” for an explanation of
what a “high byte” and “low byte” are, and
also for an explanation of “hexadecimal,’
which is what that funny number with a
“$” in front of it is.

PAL: The television system used in Eu-
rope. See NTSC as well.

Parallel: There are two ways that the com-
puter can talk to something else. One of
these is called parallel I/O, which simply
means that the data is sent out one byte
at a time. See‘serial for the other.

PIA: This chip takes care of the controller
jacks.

Pixel: A fancy word for a dot on the
screen.

Playfield: Anything that appears on the
screen other than a player or missile.

Pointer: A pointer does exactly what it
sounds like: points somewhere. Usually
this “somewhere” is the location of some
information that is needed. The pointer
holds the address of this location.

ROM: Read Only Memory. Computer
memory that you can’t change with the
POKE command or anything else (it's OK
to PEEK them though). ROM locations
even remember their values after you turn
the computer offl BASIC and the Atari
operating system are stored in ROM.

Scan line: If you look very closely at the
screen, you'll see that it’s made up of a
whole bunch of tiny horizontal lines.
These are called scan lines and are the
height of a graphics mode eight pixel.

Screen memory: A bunch of bytes some-
where in memory (usually at the end) that
ANTIC converts into a picture and sends
to GTIA or CTIA which puts it on the
screen. In other words, this is where the
data that is to appear on the screen is
stored. In case you don’t understand the
difference between this and the display

list, the display list tells ANTIC how to in-
terpret the screen memory (i.e., where is
it, does the data represent characters or
pixels, how big are they, etc.).

Sector: A group of 128 bytes on the disk.
It may be difficult to do, but try to im-
agine a disk being made up of 40 concen-
tric rings. Now imagine cutting the whole
disk into 18 equal-size wedges. Each of the
wedges will have 40 pieces for a total of
720 pieces altogether. Well, each of these
pieces is a sector.

Serial: This is a method of I/O that sends
data out one bit at a time rather than one
byte at a time. See “parallel” also.

Shadow register: A shadow register is a
RAM location that acts like a messenger
for a chip location. Any changes to the
shadow register are sent to the chip and
vice versa. This is necessary because a
chip location can’t be changed perma-
nently, and so it relies on its shadow
register to get information from you.

SIO: Serial Input/Output. This refers to
a routine in the OS that takes care of seri-
al I/O. See “serial”

Timeout: Sometimes a device needs a lit-
tle time to think and breathe, so it takes
a timeout. If it takes too long a timeout,
however, the computer gets upset and re-
fuses to talk to it anymore.

User: You, anybody or anything that uses
the computer. BASIC is considered a user
by the OS, and the OS is considered a
user by the 6502. Similarly, BASIC con-
siders your program a user, and your pro-
gram considers anyone that runs it a user.

VBLANK: Vertical BLANK. We already
saw that the television set draws the screen
over and over from top to bottom and left
to right (see HBLANK). VBLANK is the
time during which the television set is go-
ing from the bottom of the finished
screen back to the top to start drawing
again.

Vector: This is another kind of pointer.
It refers to the starting address of a rou-
tine. The computer needs to know where
to look for things, and the vectors help
it along the way. Usually a vector refer-
ences the starting address of a machine
language subroutine.

Warmstart: A routine the computer goes
through after you press SYSTEM RESET
before it lets you tell it what to do. g
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by Ron Goodman

Animation
here’s a lot of computer anima-
tion today, and many Atari own-

ers probably wish they could do
some of the animation that they

2. see in the movies and the video arcade. But

+ there are several problems. Most computer

——| animation done in movies is not produced

“real-time.” That is to say that it’s created

a frame at a time and then photographed.
From there it may be modified with both dig-
ital and analog filters, so each frame may end
up taking several minutes to produce. Some
of the best quality graphics produced with
techniques such as “ray-tracing’’ may even
take several hours per frame to create on a

mainframe computer.

The second problem is of course that
an Atari is not a mainframe computer.
The Atari instead has a relatively slow
6502 microprocessor. With the overhead
added by using a high-level language like
Atari BASIC, most programmers throw up
their hands in disgust.

Some people abandon BASIC and try
assembly language. This is a good
recourse, but even Atari assembly is not
that fast, and many people don’t want to
give up the ease of using a high-level
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language.

In this article I will demonstrate my so-
lution to this problem using two machine
language routines. They will allow you to
do your entire animation program in
BASIC without ever touching an edi-
torfassembler and without buying a new
computer! Because, in spite of the weak-
nesses of a 6502 computer, the Atari com-
puter is still the best computer for
graphics and animation under $1,000, ex-
cept perhaps for the Atari STs.
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What is animation?

The process of animation involves dis-
playing pictures, one after the other,
usually in an attempt to simulate motion.
Cartoonists have used the method for
years, and in reality moviemakers do bas-
ically the same thing too (although they
don’t call it animation, since the pictures
are generated from a camera rather than
an artist or computer). Different methods
of animation generally differ in the way
that the images are created, and the speed
that the images are displayed (frames per
second.)

There are two general categories of
computer-graphics animation, although
they often can be found combined into
a hybrid form. The first is frame generat-
ing, where the entire frame is created, dis-
played and then erased when the next
frame is generated. The second method
is frame modification. In this method an
original image is displayed and then
changed only in the parts where some-
thing is supposed to move.

Frame generation is very flexible and
usually relatively easy to program. The
first problem is that it can be slow, since
even the slightest change requires that the
entire picture be erased and regenerated.
The second is that it usually requires
twice as much video memory: one chunk
for the picture being displayed and
another chunk for the image being
generated.

Frame modification is often much
faster; but it’s not as flexible and often
does not look as good as frame genera-
tion. It’s unfortunately limited to simple
animation—unless you want your pro-
gram to get very slow and complex. This
method is also usually less memory con-
suming than frame generation, although
this advantage can be sacrificed in order
to use a workscreen to make smooth pic-
ture transitions like frame generation.
Frame modification is what most BASIC
programmers like to use because of the
speed advantage.

Listings 1 and 2 are two programs
which visibly do the same animation, but
Listing 1 uses frame generation and List-
ing 2 uses frame modification. The pro-
grams move a horizontal line from the far
left of the screen to the far right. In frame
generation, we display a line at the far left
(0,100). Then that line is erased and a new
line is displayed at (1,100)—then (2,100),
(3,100) and so on until it reaches the far
right. This method is slow because the en-
tire line must be redrawn to move it. Also,
increasing the length of the line would
slow down the program. This method is
flexible. The line could easily be made to
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move two pixels at a time by just chang-
ing the X=X +1 to an X=X +2 or made
to move vertically by changing the value
of Y.

The frame modification routine has a
different approach. It draws the line at the
far left (0,100). Then it erases the leftmost
pixel of the line and adds a pixel to the
right end over and over until the line ap-
pears to have moved to the far right of the
screen. This method is fast because only
two pixels have to be drawn per frame.
The line could have been 100 pixels in
length with no loss in speed, since the
line is not being redrawn each frame.
However, the movement is not as flexible.
Since we are using a trick to move the
line, moving two pixels at a time would
not be a simple change. And moving the
line vertically would be completely
different.

For moving a line across the screen,
most people choose frame modification
because speed is the most important fac-
tor. But type in the two programs in List-
ings 3 and 4. They each have
approximately the same output—four
simple stick figures bounce around in a
box with a square inside it. In frame
modification (Listing 4) the action is slop-
py- When part of the picture crosses the
inner square it erases it momentarily. In
frame generation (Listing 3) the move-
ment is smooth and no damage occurs
when two objects cross paths. In addition,
frame generation is slightly faster. Why?
Because most of the picture changes each
frame.

Using frame generation

Some nice frame generation can be
done on the Atari since it has page-
flipping abilities. This is the ability to tell
the computer where an image is stored
in memory, which allows you to change
the Atari’s screen from displaying one im-
age to the next virtually instantly. The pro-
gram in Listing 5 is an optimized
assembly language listing of a program
that will allow BASIC programmers to
easily use this feature. The program in
Listing 6 is a BASIC program that can be
appended to the end of your BASIC ani-
mation program. A GOSUB to Line
30000 will load the machine-language
routine from Listing 5 into Page 6
memory. Remember that Page 6 is unused
by BASIC, so this routine is safe and takes
up no program Mmemory.

This program fools the Atari into dis-
playing one image and working on
another. The graphics commands DRAW-
TO and PLOT will draw the invisible
background image to create the next

frame while the current image is beg

displayed. Calling the machine-language
routine with an X =USR(1536) will cause
the invisible image to be displayed and
the image being displayed to be disposed.
Then you draw the next frame and do
another X=USR(1536). The machine-
language handles all the details in just a
15th of a second, so all you need to do
is call X =USR(1536), draw an image, call
X =USR(1536), draw next image, call
X =USR(1536), draw next image, etc.
Although it is not always necessary, it is
a good general practice to call
X =USR(1536) just after the GRAPHICS
statement and before you begin drawing.
This program will work in graphics mode
24, 9, 10 and 11 (24 is mode 8 without a
text window).

What is the routine doing? First it
modifies the display list to point to one
chunk of memory. Next it adjusts the
video memory pointer at locations 88 and
89 of BASIC to point at another chunk.
DRAWTO and PLOT commands are
drawn in the chunk pointed to by the
video memory pointer and so are not
seen. Then, the next time the machine-
language routine is called, the pointers
swap. The 7680 byte area of memory that
was being displayed is filled with zeros
(cleared) and is ready to be used for the
next frame. And the 7680 byte chunk that
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Frame generation is

very flexible and usually

relatively easy to

program, The first

problem is that it can

be slow, since even the

slightest change

requires that the entire

picture be erased and

regenerated.

AN.ALO.G.COMPUTING»AUGUST 1988

was being worked on by DRAWTOs and
PLOTs is now displayed.

The BASIC program in Listing 7 is an
example of a complete frame-generation
program. It’s a clock program that up-
dates its display about every ten seconds.
The hands move smoothly because the
picture appears to be drawn instantly. The
clock chimes at the half hour and gongs
at the hour. It has ten setable alarms. To
set the alarms, press the space-bar while
the program is running. To quit press ES-
CAPE. The alarms and the current time
are maintained even if the program is
stopped (or even deleted!), but the alarms
will only sound while the program is run-
ning. The screen will progressively dim
after a few minutes of inactivity instead
of going into attract mode to protect the
screen more effectively and attractively.
This way the computer can be left on
over-night or even for days.

The BASIC program in Listing 8 is
another example. In this program you
draw a line picture with the joystick. Do
this by moving the graphics cursor to var-
ious points and pressing the joystick fire
button. The program will connect the
points. After you draw your picture, press
START. Now the joystick will cause your
picture to expand or contract by pushing
up or down, and move left or right by
pressing the stick left or right. Pressing

the fire button will cause the picture to
be rotated by ten degrees. The pictures
are generated quickly and appear to be
redrawn instantly. Unrestricted movement
like this is easy with frame generation and
the obvious choice over frame modifica-
tion for such an application.

Using frame modification
Using frame modification doesn’t have to
be choppy and chunky. You can use the
page-flipping technique that we used in
frame generation. Listing 9 is an assem-
bly language program for this purpose. It
works in a different manner, of course. It
must be called before you begin drawing.
Now all of your drawing is done in the
background screen. When the frame is
ready to be displayed you do another USR
call and the frame is copied into the fore-
ground for display, leaving the back-
ground copy intact. Future modifications
are still done on the background. And
whenever it is time for an update you do
another USR call. So all you need to do
is X=USR(1664), draw the picture,
X =USR(1664), modify the picture,
X=USR(1664), modify the picture,
X =USR(1664), etc.

Listing 10 can be appended to your
BASIC program to load this routine. Like
the frame generation program the
machine language is stored in unused
Page 6 so it doesn’t use program memory.
Note also that both Listing 6 and Listing
10 have unique line numbers and can be
appended for combined frame modifica-
tion and frame generation applications.
The machine-language routines are also
stored in different areas of Page 6 so that
there is no conflict of memory there.

Other methods of animation

The Atari has some special features for
animation that can be used. Player-missile
graphics are useful for horizontal anima-
tion, or if some machine language is used,
for vertical animation too. There is colli-
sion detection in hardware to simplify
computations for games, but player/mis-
sile graphics can also be used to simplify
animation computations. For more com-
plete explanations of these features, you
should read De Re Atari.

Ron Goodman is a computer music major at
the California Institute of Technology. His
greatest fascination is with computer graph-
ics and computer music (MIDI/ST appli-
cations).
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LISTING 1: BASIC

'S5 GOSUB IBo60

18 GRAPHICS 2Z24:COLOR 1

20 K=0:Y=100

38 PLOT X,Y:DRAWTO K+50,Y:A-USRC153I6)
40 XoK+1: IF #<{268 THEN 30

58 GOTO i@

300606 RESTORE 3I0010:FOR X=1536 TO 1627
{READ Y:POKE X,Y:NEXT X:RETURN

38810 DATA 160,0,24,173,48,2,185,5,133
 ,203,173,49,2,105,0,133,2084,165,203,10
'5,96,133,205,165,204,105,0,133

30826 DATA 206,173,49,2,56,233,31,141,
1 236,2,165,89,209,2083,208,7,173,230,2,1
1 3%,89,208,13,170,177,283,133

360630 DATA 89,138,145,263,24,1085,15,14
1285,165,89,141,80,6,165,88,141,79,6,
69,0,162,30,153,80,127,200

30648 DATA 2068,258,238,80,6,202,208,24
'4,1084,96

ING 2: BASIC

16 GRAPHICS 24:COLOR 1

0 x=a=7:1$oDRQNT0 K+50,Y

30 PLOT

48 COLOR 8:PLOT K,Y: COLOR 1:PLOT X451,
Y:H=H+1:IF X{268 THEN 4@

LISTING 3: BASIC

'S GOSUB I0000

18 GRAPHICS 24:SETCOLOR 2,8,8

20 CH=160:CY=-86:H=0:Y=0:DX=6:DY=5:T=1
36 COLOR 1:PLOT 67,20:DRAMWTO 252,208:DR
aHTO 252,171: DRAMWT O 67,171: DRANTO 67,2

@ PLOT 160,40:DRAWTD 219,40:DRANTO 21

2151 DRAWTD 180,151: DRAWTO 166,48

HH=CH+H:YY= CY+Y GOSUB 1060

@ KH=CH+H:YY=CY-Y:GOSUB 10006

8 HH:CH—H:YY:CY*Y:GOSUB 1668

B KH=CH-H:YY=CY-Y:GOSUB 1000

T=USRC1536)

180 IF H=0 OR Y=0 THEN FOR A=580 TO @ 5
EP -1:50UND 8,A,12,0/3.23:FOR B=1 TO

16:NEXT B:NEXT A

1i6 GOSUB 250:GOSUB 206

136 GOTO 3@

200 H=H4DX:Y=Y+DY:RETLURN

258 IF ABS(Y)?S3 THEN DY=-DY:GOSUB 300

268 IF ABSCK)>83 THEN DX=-DX:GOSUB 300

278 RETURN

388 FOR A=15 TO ® STEP -8.2:50UND 0,41
+12,4:NEXT A:RETLURN

1880 PLOT XK-5,YY-10:DRANTD HX+5,YY-10
:DRAWTO KX+5, YY: DRAWTO XE-5,YY: DRQHTO
HH-5,YY-16: REM DRAW HEAD

1018 PLOT XH,YY:DRAWTO HX,YY+208:DRANWTO
KH-7,¥YY+29: PLOT KK, YY+20:DRAWTO XXt7,
YY+29:REM DRAW BODY AND LEGS

1828 PLOT HX-6,YY+9:DRAWTO HX,YY+7:DRA

WTO XX+6,YY+9: REM DRAW ARMS

ie3e RETURN

36000 RESTORE 36010:FOR H=1536 TO 1627
IREAD Y:POKE H,Y:NEXT X:RETURN

Ie8ie bATA 160,0,24,173,48,2,1085,5,133

+1203,173,49,2, 105 8,133, 204 165 283 1a

(1]

18

5,96,133,285,165,204,105,08,133

30020 DaTA 206,173,49,2,56,233,31,141,
236,2,165,89,209,203,208,7,173,236,2,1
,89,208,13,170,177,203,133

30630 DATA 89,138,145,203,24,1685,15,14
' 5,205,165,89,141,80,6,165,88,141,79,6,
1 169,0,162,30,153,80,127,200

38040 paTA 288 250 238 88 6,2082,208,24
’ﬁml 164,96

“

STING 4: BASIC

|18 GRAPHICS 24:SETCOLOR z2,08,0
' 28 COLOR 1:PLOT 67,20: DRAKNTO 252,28:DR
QHTD 252,171 DRANTD 67,171: DRAWTO 67,2

: 30 CH=160:CY=86:X=01Y=0:DX=6:DY=5:T=1

C 40 IF T=1 THEN COLOR 1:PLOT 1068,48:DRA
 HWTO 219,40:DRANTO 219,151:DRQHTO iage,1

' S1:DRANTO 100,40

58 COLOR €(T=1)

6580 HH=CH¥+X:YY=CY+Y:GOSUB 18606

780 KH-CK+H:YY=CY-Y:GOSUB i@08

88 KH=CHK-H:YY=CY+Y:GOSUB 1880

90 XH=-CX-H:YY=CY-Y:GOSUB 1088

i@ IF T=-1 THEN GOSUB 28@

118 IF T=1 AND (X=0 OR Y=8) THEN FOR A

=58 TO @ STEP —-1:SOUND ©8,A,12,4/3.23:F

OR B=1i TO 10:NEXT B:NEXT A

' 126 IF T=1 THEN GOSUB 258

T=-T:GOTO 48

K-H+DH:Y=Y+DY:RETLRN

IF ABSCY)>S3 THEN DY=-DY:GOSLUE 308

IF ABS(HXI>83 THEN DX=-DX:GOSLB 300

RETLURN

FOR A=15 TO @ STEP -8.2:50LUND ©6,41

212 ,A:NEXT A:RETLRN

‘1888 PLOT HX-5,YY-10:DRAWTO XX+5,YY-18

DRAWTO XK+5, Yv: DRAWTO HX-5,YY:DRAWTO

' KHK-5,YY-16: REM DRAW HEAD

11818 PLOT HX,YY:DRAWTO XH,YY+Z8:DRAWTO

HE-7,YY+29: PLOT HH,YY+20:DRAWTO HH+7,

Y+29:REM DRAW BODY AND LEGS

1028 PLOT HX-6,YY+9:DRAMWTO HX,YY+7:DRA

WTOD XH+6,YY+9: REM DRAW ARMS

| 18308 RETURN

LISTING 5: ASSEMBLY

18 ;Page flipping routine. After using
20 ;GR.24, GR.9-11, call this routine
36 ;with H-USR(1536) to toggle

40 ;background and foreground page.
50 ;Background page is the one that
68 ;PLOT and DRAMWTO effect, and

78 ;foreground is the one that is

7?5 jdisplayed.

88 ; -

98 #¥= 50600

8160 MEMTOP = $82E5 Mem top pointer.
8118 SAUMSC = §58 Video mem pointer
8128 SDLSTL = 58230 Start of DL.
8138 DLPNTL = 5CB Two unused words
8148 DLPNTZ = ScCD in zero page.
8156 LDY #@

8160 CLC

01706 LDA SDLSTL Find the

8186 ADC #S two

Bi9%8 5TA DLPNTiL display

8260 LDA SDLSTL+1i list

8210 ADC $06 references

08220 5Th DLPNTi+i to video

8230 LDbA DLPNTL memory

8z40 ADC 96 and store

8250 STA DPLPNTZ them in

8260 LDA PLPNTi+i unused

82706 ADC #6 part of

8280 S5Th DLPNT2+1i page 6.

8290 LDA SDLSTL+1 Find area

6300 SEC to store

83ia SBC #31 screen 2

68320 5TA MEMTOP+i safely.

8330 LDA SAVMSC+1 Insure that

AUGUST 1988+ A N.A.L.O.G. COMPUTING



8340 CMP (DLPNT1),Y foreground
83506 BNE NORM and

8360 LDA MEMTOP+1 background
8370 5TA SAUMSC+1 are

p38e BNE CLEAR different.
83980 NORM TaX Swap both

6400 LDA C(DLPNT1),Y of the

8410 5TA SAUMSC+1 foreground
08420 THA pointers

8430 5TH CDLPNT13,Y and

8440 CLC the one

8450 abDC #S5OF background
6460 STa C(DLPNT23,Y pointer.
8476 CLEAR LDA SAVMSC+1 Set up the
8480 5T SCRPNT+1 indexed

84986 LA SAVMSC addressing
8560 ST SCRPNT command.

8516 LDA #o Ruickly

8528 LDX #30 clear

85386 LOOP 5TA O,Y out

8540 INY 7688 byte

85586 BNE LOOP buffer

8560 INC SCRPNT+1i for the

8570 DEX new

8580 BNE LOOP sScreen.

8590 PLA Unused parawmeter
B60606 RTS Return.

8616 SCRPNT = LOOP+1

96208 :The SCRPNT pointer is used to
8630 'nodxfy code on the fly. This
9640 ;allows us to use Indexed

8658 ;addressing which is faster
86606 ;than Post-indexed indirect
8670 ;addressing in the inside loop.
8680 END

LISTING 6: BASIC

8000 RESTORE 3I0010:FOR X=1536 TO 1627
READ Y:POKE X,Y:NEXKT X:RETLRN
36016 DATA 160,0,24,173,48,2,185,5,133
203,173,49,2,185,0,133,204,165,203,108
;96,133 ,205,165,2084,1085,0,133

8028 DATA 206,173,49,2,56,233,31,141,
38,2,165,89,209,203,208,7,173,2308,2,1
33, 89 208,13,170,177,283, 133

8830 DﬁTﬁ 89 133 145 283 24,185,15,14
5,2085,165,89, 141 80 6,165,88,1441,79,6,
| 69 8,162,30,153,88, 127 280

0040 DﬁTﬁ 208 250 238 88 6,202,208,24
'4,184,96

LISTING 7: BASIC

18 REM Press space bar to set alarms.

318 gRgPHICS 8: SETCOLDR 2 B,8:POSITION
3 H ,

38 KFR=100:HMK=9%0: HHE 70 HEMI=98:XSE=98

48 YFR=80:YMK=72:YHR=56:YMI=72:YSE=72:

DI=34:ALRMB=1645:HALF=8

8 IF PEEKCALRMB-1){>88 THEN FOR X=ALR

RaBTo ALRMB+19:POKE K,B:NEKT X:POKE AL

8 DIM 55(2) T5€23) ,M5(2) ,W5(8) : SHFT=68

12%3I6060:CH= 160 CY=95: PIOUERZ 1 5788:G

S5UB 676:GRAPHICS @:5ETCOLOR 2,8,0

8 CLOSE ##4:0PEN #34,12,08,"K:"

8 ? “Is the clock already set° (Y/7N)"

? “(UP PPESS H for HELP.3™

g gE; #14,4:IF A=89 THEN GDSUB 1488:G0

88 IF A4=72 THEN GOSUB 1368:G0TO 80

18 IF a<{>78 THEN 98

28 ? ll"ll
30 TRAP 148:7?7 :PRINT "Is it (AJM or (
S&E="AM":GOTO

IM?;
SE="PM":GOTO 176

4BBGET ##4,4:IF A=65 THEN

58 IF A=80 THEN
68 GOTO 140
178 7 CHRS (A

86 TRAP 180:PRINT " What is the hour

ANALO.G.COMPUTINGAUGUST 1988

190 TRAP 190:PRINT ' How many minutes

How Mmany seconds
210 TRAP @:GOSUB 1480

S$=1PM" THEN JIF=JIF+SHFT
H=12 AND S5=""AM" THEN JIF=JIF+S

18:519=INT(JIF/256):BZB—JIF-256*819
250 POKE 20,0:POKE 18,Bi8:POKE 12,B19:
POKE 20,B20:REM POKE 28,0 INSURES NO T
URNOUERS WHILE SETTING.

2680 JIF=C(PEEKC18)¥B6553I6+PEEK(19)%*256+P
EEK(208)3 :IF JIF>5399999 THEN JIF=JIF-5

296 H=H/1.9108-PIOVERZiM=M/9.5493-PI0V
=5/92.5493-PI0OVER2

358 PLOT CH+L1,CY:DRAWTO 1+CX+8.7%HXHR¥C

380 DRAWTO CH+0.7%XMI¥COS5(M¥8.87) ,CY+8
 PHYMIXSINCMTO.07) :DRAWNTO CX,CY

) 873 :DRAN
TO 1+CHHXMI¥COS (M) ,CY+YMIXSIN (M)
14+CH+8 ., 7¥XMI¥COS5 (M+B.087) ,CY

,CY+Y5E*SIN(5) .REM TOO SLOM!!!
4286 REM PLOT CX+1,CY:DRAMWTO 1+CHX+HSEXC

GOSUB 1240

IF PEEK(7643=33 THEN GOSUB 946

IF PEEK(7643=28 THEN GRAPHICS 8:G0
1288:CLR :END

POKE 764,255

478 X=USRC1536)

IF IM=6 AND HALF=8 THEN GOSUB 768
IF IM=1 THEN HALF=8

IF IM=38 AND HALF=0 THEN GOSUB 8i@
IF IM=31 THEN HALF=@

520 C=0

538 IF IH=PEEKCALRMB+2¥C) AND IM=PEEK(
QLRMB+2*0+1) THEN GOSUB 890:GOTO0 260

530

HICI,Y(C)I :DRANWT
KI(CI+1,YLCI :DRA
E(C)+2,V(C):DRQ

RAWTO PXIC),PYCC) :NEKT C

11:DRAWTO PHLCCI+1,PYLCCI:INEXT C

640 PLOT PX1Ci11),PYLiCi1):FOR C=0 TO 11
:DRAWTO PHALCC) ,PYLLC) :NEKT C
656 FOR H=8 TO 4:FOR Y=H TO S:PLOT PKZ

(ﬁévai(R) :DRAWTO PHZCY),PYZ(LY) :NEKT ¥

19



Z0 660 RETURN
XK 670 DIM RC€11),Y€11) ,EXCL1),EYC1i1),PK(L
),PY(%l),le(lll,PYl(ll),PHZ(ll),PYZ(
1):C=
680 FOR X=06 TO 6.27 STEP 8.5236:H(C)=C
DS EHIHCHMK—-2I+CH:ERCCI=COS CKI ¥ CRMK+2) +
C¥
690 YC(CI=SINC(HI¥(YMK-2)+CY:EY(CI=SINCCH
I R(YMK+2) +CY
780 PRL1(CI=COS (KI)¥XFR¥*¥1.1+CH:PYL1(CI=5I
NIK)#YFR*1,.1+CY
710 PRCCI=COS(HIHHFRICH:PY(CI=SIN CHI*Y
'FR¥CY:C=C+1:NEXT H
720 FOR C=0 TO S5:PH2(CI=COS(C¥*1.0472)%
HFEQ?*%H:PYZ(01=SIN(C*1.B47Z)*YFR/5+CY
:N
730 IF PEEK(1649)<>96 THEN GOTO 30068
740 RETLURN
756 REM ROUTINE TO DO HOURLY CHIME
760 HALF=1:G0S5UB 850:FOR C=1 TO N:FOR
H=3 TO 15 STEP 4:SOLUND 0,160,186 ,X:50LN
D 1,50,12,K:S50UND 2,1062,10,KX:NEKT X
778 FOR X=i4 TO 8 STEP -0.3:S5S0UND 0,10
8,10,K:SOUND 1,50,12,X:S50UND 2,162,106,
~ HINERT K

J 780 FOR X=1 TO 208:NEXT K:NEKT C
‘ZU 79506 RETURN

. 860 REM ROUTINE TO PO HALF HOUR CHIME
810 HALF=1:GOSUB 850:FOR X=10 TO 3 STE
P -1:FOR C=0 TO 1:SOUND C,100+C,10,X:N
EXT C:NEXT X
8286 FOR H=16 TD ® STEP -1:FOR C=86 TO 3
:SOLUND C,100+4C,106,X:NEXT C:FOR C=1 TO
. 25:NEXT C:MNEHXT X

K 8380 RETURN
QC 849 REM ROUTINE USED BY HOURLY/HALF HO
. UR CHIME FOR BOOKEEPING AND TO SILENCE
~ CHIMES AT LATE NIGHT.

¥ 850 IF IH{8 OR IH>22 THEN POP :RETLRN

- :REM QUIET MODE FROM 1iPM TO 7:59aM

868 N=IH:IF IH>1Z THEN N=IH-12

870 RETLURN
886 REM ALARM SOUND ROUTINE
890 POKE 764,255:U=30:5ETCOLOR 1,08,15:
POKE 77,8
960 FOR ¥=1i TO 23:FOR Y=0 TO 255 STEP
I:50UND 8,Y,10,15:50UND 1,U,16,15:U=U+
1:IF u>255 THEN u=o
916 IF PEEK(764)=255 THEN NEXT Y:NEKT

X

920 POKE 764,255:50UND ©,0,0,0:50UND 1
;8,08,8: RETURN

930 REM ROUTINE TO SET ALARMS. NOTE A
LARMS ARE SET IN MEMORY S0 ARE NOT LOS
T BETHWEEN RUNS

948 GRAPHICS O:SETCOLOR 2,8,0:FOR K=0

lg,9'° CHR$(65+H)'“] L o PEEK(QLRMB+2
950 IF C=80 THEN ? ""No alarm set.":NEKT
K:GOTO 95706

960 D=PEEKCALRMB+1+2¥K):GOS5UB 1146:7 C
JUiua MG M TSINERT X

976 ? :7? Ypress: X to exit or":?

f-J to set an alarm

980 GET H4,A:IF A=88 THEN GOSUB 14806:R
ETURN

998 IF A<{65 OR A>74 THEN 989

1806 A=A-65:IF PEEKC(ALRMB+2¥A)=0 THEN

17 *CYETIM" ; CHRS CA+193) ; "IN
alread SE't at

1020 C-PECK CALRMBY2%A) : D=PEEK CALRMB+1+
2%A) :GOSUB 1148:7 C;":";M5;" ;1§

1030 7 :? 172 © set ['';CHRS
€A+65) ;"1 for what hour":? *

(8 to unset alarm)";:INPUT C

1840 IF C=0 THEN POKE ALRMB+2%1, C: GOTO

1856 ? "How many minutes after the hou
P""INPUT D:POKE ALRMB+2¥a+1,D
(AIM or

1068 PRINT "
(PIM?;

1670 GET #4,K:IF K=65 THEN TS="aM":GOT
0 1100

00 18808 IF X=80 THEN T$="PM":GOTO 1168
RC 1090 GOTO 1678

30

LY

aa
™
EB
BS

EJ

PI

Gl
w
{Tﬂk
o
- 3IF D{95 THEN D=D-32

xéi
. AFCH40%*(CC-BT) ,PEEKCCC) : NEXT CC:NEXT C

- VALES.

o IME IS) u.c.u-u-
fJ

1188 IF C{i12 AND T$="PM" THEN C=C+i2
. 1118 IF C=12 AND TS$="AM'" THEN C=C+12

1120 POKE ALRMB+2%4,C:GOTO 4@
1138 REM TO CONVERT CC(HR) AND DCMIN} T

0 PRINTABLE FORMS C;M5;T$
| 1140 TS=UPM":IF C{12 OR C=24 THEN T$§="
am

1158 IF C>12 THEN C=C-12

1168 IF D{1@ THEN M$="'8'":M${2)=STRS5(D}
1GOTO 1188

11786 MS=S5TRS(D)

1180 RETURN

1198 REM ROUTINE TO SHOW CURRENT TIME
USEFUL FOR TIMING SOMETHING.
1200 JIF=PEEKC18)%*65S53I6+PEEK(13)¥Z256+P
EEK(€28) :? "JIFFIES = ";JIF:JIF=INTC{JIF
/6083 :? "“SECONDS = ';JIF

1210 C=INTCJIF/3660) :JIF=JIF-3600%C:D=
INTCJIF/60) :S=JIF-60%D:GOSUB 1146:7 T

s.u.u;s;n “;T$
1228 RETURN
3230 REM PRINT TIME IN DPIGITAL FORM TO
1248 WID=36
1250 COLOR @:FOR X=CY+YDI+1 TO CY+YDI+
10:PLOT CH-WID,X:DRAWTO CX+WID,X:NEKT

"
1260 COLOR 1:FOR X=CY+YDI TO CY+YDI+ili
STEP 11:PLOT CHX-WID,X:DRAWTO CR+MWID,X

- INEKT X

1278 FOR X=0 TO 1:PLOT CX-WID+X,CY+YDI

?s::DRﬁHTO CH-MWID+X,CY+YDI+11:NEXT X
AI;'DRQHTO CH+WID#+X,CY+YDI+11:NEXT X
" F C<18 THEN WS=" ":W$(2)=5TR$(C)

1280 FOR H=0 TO 1:PLOT CX+WID+X,CY+YDI
1298 C=IH:D=IM:GOSUB 1148:W$=STRSCCI:I

1368 WSCII="":"": W5 (4I=MS:HS(6Y=" "
1318 WS(?)=TS:Y=CY+YDI+2:X=CX-WID:GOSU

B 13IB:RETURN

é320 REM WRITE STRING WS AT X,Y IN GR.
1330 A-40%Y+PEEK(88) +PEEK (893 ¥256+INT(
(X3 /8) :BS=256%PEEK (756)

1340 FOR C=1 TO LENCMWS) :D=ASCIWSIC,C))

13586 BT=BS+D*8:FOR CC=BT TO BT+7:POKE

 :RETLRN

- ,203,173,49,

5 1360 GRAPHICS @:SETCOLOR 2,8,8:SETCOLOD

R 1,08,10
13786 2 " HOW TO USE THE ANADIG CLO
a—

EEIT AR AL etting the time:[

1398 ? "Since this clock works off an
internalclock, you will only have to s
et the"

1488 ? "time every time you power up t
QE"'° “computer. To set the clock jus
1410 ? “answer the questions.
the':? “clock accurately,
conds"

1420“? “question just as that time pas
ses,
SIS ARllIsing the alarms:i

1440 7 “You can set up to 18 alarms.
To set alarms, press the space-bar."
1458 2 7?7 “"IFREASTiT i

égﬁg ? “To quit the clock just press E
1478 7 :? :RETLURN

1480 GRAPHICS 24:SETCOLOR 2,0,4:SETCOL

To set
enter the se

~ OR 4,0,6:COLOR 1:RETURN

30060 RESTORE 3I0010:FOR X=1536 TO 1627

. IREAD Y:POKE X,Y:NEXT K:RETLURN

36010 DATA 160 0,24,173,48,2,185,5, 133
105 8,13%,204,165,263,10
$,96,133, 205 165 504,185,0,133

| 30020 DATA 286 173 49,2,56,233,31,141,

230,2,165,89,289,203,208,7,173,230,2,1
33,89,208,13,170,177,2083,133
30030 DATA 89,138,145,2063,24,105,15,14
5,285,165,89,141,80,6,165,88,141,79,6,
169,0,162,30,153,80,127,260

| 30040 DATA 208,250,238,80,6,202,208,24

4,104,96
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LISTING 8: BASIC

ZK 10 GRAPHICS 8:GOSUB 30000:SETCOLOR 2,0

 ,B8:SETCOLOR 1,0,8
! DEMONSTRATOR FOR FRAME GENERAT

? 1?7 "To use program, use joystic

'k to move"

36 7 “graphics cursor around. Press t
 ?2:"3? “fire button to mark points for
e e
SJ 48 ? "program to connect. When you ar

. e'":?7 "done, press START. Now, pressin
L ’9 thell

EE 50 ? "joystick UP and DOWN will shrink

'hand"=? laxpand the picture. Moving t
B he
¥YZ 60 ? "joystick left and right will mov
e the"

Pressin

Up 786 ? "picture left and right.
g the":? "“fire button will rotate the
picture":? i@ degrees."
IC 86 2 :? “If you try to move the pictur
e too":? "far left or right or a rotat
. ion moves"
Il %6 ? “part of the picture off the scre
en,":? "the picture automatically shri
.~ nks to':? “fitiI"M
UF 106 OPEN #3,4,0,"K:'":? :? '"Press
] to begin.“'GET uI, A cLOSE u3I
AF 110 CH=160:CY=96: 010 C05(8.17453) :516=
~ SINCB.17453)
ZT 126 GRAPHICS 24:COLOR 1:5ETCOLOR 2,0,08
Abd 130 FOR X=16 TO 319 STEP 16:PLOT X,CY:
'DRAMWTO X+1,CY:NEXT K:FOR Y=12 TO 191 5
. TEP 12:PLOT CH,Y:DRAWTO CH+1,Y:NEXKT Y
U 140 DIM AC100) ,BC100) :P=1:X=0:Y=8
JR 1560 FOR T=0 TO 1:LOCATE CX+X,CY+Y,Z:CO
~ LOR (Z=0):PLOT CH+H,CY+Y:NEXT T
Y 1680 A=15-STICK(@):IF f>7 THEN A=A-8:IF
| CE+X{318 THEN H=H+1
",;17011F A>3 THEN A=A-4:IF CH+X>1 THEN X
et
?leavfi A>1 THEN A=A-2:IF CY+Y<{198 THEN
zleﬂlIF A>8 THEN A=A-1:IF CY+Y>1 THEN Y
200 IF STRIG(BY=0 AND P=1 THEN ACi)=K:
- BC13=Y:COLOR 1:PLOT X+CH-1,Y+CY:P=P+1
. 210 IF STRIG(BY=08 AND P>1 THEN ALPI=H:
- BC(PI=Y:COLOR 1:PLOT X+CK,Y+CY:DRANWTO A
:(P—1)+CH,B(P-1)+CY:P=P+1
220 IF STRIGC(G)=0 THEN 228
238 IF PEEK(53279)=7 THEN 150
2486 IF P{3I THEN ? "“You must draw at le
ast 1 line!'":END
2586 P=P-1:COLOR 1:W=1:5=8
260 TRAP ISO:PLOT S+ACLI¥WHCH, B (1) *WtC

278 FOR X=2 TO P:DRAWTO S+ACKI¥WHCK,B(
IXWNHCYINEXT H
280 X=USR{1536)
:gga IF STICK(B)=13 THEN W=W+0.1:GOTO 2
300 IF STICK(B3I=11 AND S>6-CKX THEN 5=5
-5:GOTO 260
‘RU 316 IF STICK(BI=7 AND S{CH-6 THEN 5=5+
. 5:GOTO0 260
ID 320 IF STICK({8)=14 AND W>® THEN W=KW-8.
~ 1:GOTO 260
F 330 IF STRIGC(B)=80 THEN FOR X=i TO P:A=
- ACH) :B=B (X)) : ACKIAXCILO-B¥*510:B (K) =A¥S51
 O+B#C10:NEXKT X:GOTO 260
348 GOTO 250
FL 356 W=W-0.1:GOTO0 260
y 30000 RESTORE 30010:FOR X=-1536 TO 1627
{READ Y:POKE X,Y:NEXT X:RETURN
Ie6ie DATA 160,0,24,173,48,2,1685,5,133
,283 173,49%,2, 105 8,133, 284 165 283 ie
196,133, 205 165 204 185 a, 133
30028 paTa 206 173,49 2, 56 233,311,141,
v~236 2,165,893, 209 283, 288 7,173, 238 2,1
- 33, 89 208,13,170,177,203, 133
HH 30038 paTA 89 138 145 203 24,105,15,14
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. 5,285,165,89,141,80,6,165,88,141,79,6,
169,0,162,30,153,80,127,260

g%g38046 paATA 208 258 238 80 6,202,2088,24
L 4,104,996

LISTING 9: ASSEMBLY

16 ;Page flipping routine. After using
20 }GR.24, GR.9-11, call this routine
30 ;with X=USR(1664) to copy backgrnd
48 :to foregrnd page. Backgrnd page
58 :is the one PLOT and DRAWTO

60 ;jeffect, and foregrnd is the one

780 ;displayed.

80 :To clear the whole background

98 :;screen, just do an K=USRC1715)

B6iie ¥= 50680

8120 MEMTOP = $82E5 Mem Top pointer.
8130 SAVMSC = $58 video mem pointer
9148 SDLSTL = 50230 Pointer to DL

8150 LDK SDLSTL+1 Find an
8166 INK area

81706 S5TK FORPNT+1i to store
6186 THA background
8i1%e8 SEC screen
0200 SBC #3I2 and set
8216 5TA MEMTOP+1i up the
8220 5TA SAVMSC+1 indexed
82308 5TA BAKPNT+1i addressing
8240 LDA SAVMSC commands
8250 5Ta BAKPNT for

8260 5Th FORPNT copying.
8z7e LDY #t6 Copy

0286 LDK #30 the

8290 LOOP LDA O,Y 7680

8300 5Ta 0,Y byte

8310 INY background
8320 BNE LOOP buffer
8330 INC BAKPNT+i to

RET: INC FORPNT+i the

8358 DEX foreground
8360 BNE LOOP screen.
8378 PLA Unused parameter
8386 RTS Return.
8398 CLS LDA SDLSTL+1 Make sure
0400 SEC there's a
6418 SBC #3IL background
0420 5TA MEMTOP+1 screen.
0430 5Ta CLSPNT+1i Set

0440 LDA SAVMSC indexed
8450 5TA CLSPNT addressing.
8460 LDA BO Fill

0470 LD H3I@ the

0480 LDY $6 7680

84906 LOOPZ 5Ta O,Y byte

8500 INY background
8510 BNE LOOPZ buffer
8520 INC CLSPNT+1i with

85306 DEX zeroes
8548 BNE LOOPZ (clear).
8550 PLA Pull unused argument.
8560 RTS Return.
8578 CLSPNT = LOOPZ+1

8580 BAKPNT = LOOP+1

8590 FORPNT = LOOP+4

0600 « END

LISTING 10: BASIC

31660 RESTORE 3I1610:FOR K=1664 TO 1751
tREAD Y:POKE X,Y:NEXT X:RETLRN
" 31010 DATA 174,49,2,232,142,164,6,138,
 56,233,32,141,230,2,133,89,141,161,6,1
65,88,141,160,6, 141,163
' 31620 DATA 160, 0 162,30,185,86,127,153
X,80,159,280,208 247 238 164,6, 238 164,
*6,202,208,238,104,96,173,49

3ie38 bDaATA 2,56,233,31,141,230,2,141,2
 04,6,165,88,141,203,6,16%,0,162,30,160
. ,08,153,80,127,200,208,25
?21040 DATA 238,204,6,202,208,244,104,9
? 3
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BASIC Editor II

by Clayton Walnum

BASIC Editor II is a utility to help you
enter BASIC program listings published
in ANALOG Computing. To simplify the
identification of errors, each program
line is evaluated immediately after it’s
typed, eliminating the need for cumber-
some checksum listings. When you’ve
finished entering a program using BAS-
IC Editor II, you can be certain it contains
no typos.

An option is provided for those who
wish to use standard BASIC abbreviations.
Also, the program retains all Atari edit-
ing features. Finally, for those who prefer
to type programs the conventional way,
using the built-in editor, a post-processing
mode is available. It allows you to check
typing after the entire listing has been
entered.

Typing in the Editor
To create your copy of BASIC Editor II,
follow the instructions below— exactly.
M{{{/’M / / Disk version
i , (1) Type in Listing 1, then verify your
(Sl ey / e work with Unicheck (see Issue 39).
iy ' (2) Save the program to disk with the
command SAVE “D:EDITORLI.BAS’.
(3) Clear the computer’s memory with
the command NEW.
(4) Type in Listing 2, then verify your
work with Unicheck.
(5) Run the program (after saving a
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backup copy) and follow all the on-screen
prompts. A data file will be written to
your disk.

(6) Load Listing 1 with the command
LOAD “EDITORLI.BAS’.

(7) Merge the file created by List-
ing 2 with the command ENTER
“D:ML.DAT”:

(8) Save the resultant program with the
command LIST “DEDITORILLST”

Cassette version

(1) Type in Listing 1 and verify your
work with Unicheck.

(2) Save the program to cassette with
the command CSAVE. (Do not rewind the
cassette.)

(3) Clear the computer’s memory with
the command NEW.

(4) Type in Listing 2 and verify your
work with Unicheck.

(5) Run the program and follow the on-
screen prompts. A data file will be writ-
ten to your cassette.

(6) Rewind the cassette.

If the program you're

entering is particularly

long, you may need to
take a break.

(7) Load Listing 1 with the command
CLOAD.

(8) Merge the file created by Listing 2
with the command ENTER “C:”

(9) On a new cassette, save the resultant
program with the command LIST “C:”

Using the Editor

Take a look at one of the BASIC pro-
gram listings in this issue. Notice that
each program line is preceded by a two-
letter code. This code is the checksum for
that line; it’s not a part of the program.

To enter a program listing from the
magazine, load BASIC Editor II with the
ENTER command, and run it. You’ll be
asked if you wish to allow abbreviations
(see your BASIC manual). If you do, type
Yand press RETURN. Otherwise, type N.

Note: If you set BASIC Editor II to al-
low abbreviations, the program will run
slightly slower.
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Your screen will now be divided into
two “windows.” The upper window will
display each line after it’s processed, as
well as the checksum generated for that
line. The lower window is where program
lines are typed and edited.

When the program’s waiting for input,
the cursor will appear at the left margin
of the typing window. Type a program
line and press RETURN. The line will be
evaluated and reprinted in the message
window, along with the checksum
generated.

If the checksum matches the one in the
magazine, then go on to the next program
line. Otherwise, enter the command E
(edit) and press RETURN. The line you
just typed will appear in the typing win-
dow, where you may edit it. When you
think the line has been corrected, press
RETURN, and it’ll be reevaluated.

Note: You may call up any line previous-
ly typed, with the command E followed
by the number of the line you wish to
edit. For example, E230 will print Line
230 in the typing window. Do not attempt
to edit any program lines numbered 32600 and
higher. These lines fall within the BASIC
Editor II program.

If you're using BASIC abbreviations,
the two versions of the command E work
slightly differently. The command E,
without a line number, will call up the
line exactly as you typed it. When you ap-
pend the line number, the line will be
printed in its expanded (unabbreviated)
form.

Leaving the Editor

You may leave BASIC Editor II at any
time, by entering either B (BASIC) or Q
(quit). If you type B, the Editor will return
you to BASIC. Enter LIST to review your
work, if you wish. Note that lines 32600
and above are the Editor program. Your
work will appear before these lines. To
return to the Editor, type GOTO 32600.

Type Q and you’ll be asked if you real-
ly want to quit. If you type ¥, the Editor
program will be erased from memory,
and you may then save your work in any
manner you like. If you type N, the Q com-
mand will be aborted.

Large listings

If the program you're entering is par-
ticularly long, you may need to take a
break. When you want to stop, type Q and
press RETURN, then save your work to
disk or cassette. When you’re ready to
start again, load the program you were
working on, then load BASIC Editor II
with the ENTER command. Type GOTO
32600, and you're back in business.

The post-processor

Many people may not want to use BAS-
IC Editor II when entering a program list-
ing, preferring, instead, the Atari’s built-in
editor. For that reason, BASIC Editor II
will allow you to check and edit your pro-
grams after they've been typed.

To take advantage of this option, type
any magazine program in the convention-
al manner, then save a copy to disk or cas-
sette (just in case). With your typed-in
program still in memory, load BASIC Edi-
tor II with the ENTER command, then
type GOTO 32600.

Respond with N to the “abbreviations”
prompt. When the Editor appears on
your screen, enter the command P (post-
process), and the first program line will
appear in the typing window. Press
RETURN to enter it into the Editor.

The line will be processed, and the
checksum, along with the program line,
will be printed in the upper window. If
the checksum matches the one in the
magazine, press RETURN twice, and the
next line will be processed.

If you find you must edit a line, enter
the command E, and the line will be
moved back to the typing window for
editing.

When the entire listing has been
checked, you’ll be asked if you wish to
quit. Type Y and press RETURN. The Edi-
tor program will be removed from
memory, and you may then save the edit-
ed program in any manner you wish.

Murphy’s Law

Anyone who's been associated with
computing knows this is the industry
Murphy had in mind. You may find that,
after typing a program with BASIC Edi-
tor II, it still won't run properly. There are
two likely causes for this.

First, it may be that you're not follow-
ing the program’s instructions properly.
Always read the article accompanying a
program before attempting to run it.
Failure to do so may present you with up-
setting results.

Finally, though you can trust BASIC
Editor II to catch your typos, it can't tell
you if you've skipped some lines entirely.
If your program won’t run, make sure
you've typed all of it. Missing program
lines are guaranteed trouble.

One last word: Some people find it an
unnecessary and nasty chore to type REM
lines. I don’t condone the omission of
these lines, since they may be referenced
within the program (a bad practice, but
not unheard of). If you want to take
chances, BASIC Editor II is willing to
comply. K
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by Joe McManus

ou've passed all the security
procedures and are now standing
in Crisis Command Headquart-
ers. The 30-yard long electro-map seems un-
commonly serene. As you relieve the Watch
Commander, you can’t help noticing his hag-
gard face and bloodshot eyes. You log on, and
the display generates your equipment status
and an overview of the city.
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CRISYTS CENTER

Hiaghland
IPark

. 8 f‘
" Mesqua te

A MBER

65" mm:e

RECALL

EHR. F T SHE:]
(S W T HY 4

STATUS

ANSHWER PHONE

EMERGENCY PHONE IS5 RINGING

Looks good! You have your full comple-
ment of emergency vehicles. Suddenly, an
alarm rings and a message flashes on the
screen. . .

“Sniper on roof at Theater Center”

Crisis Center is a 54-minute real-time simu-
lation that takes place in one of three ci-
ties. The object of the game is to resolve
emergencies that arise by sending the ap-
propriate equipment needed to handle
the situation.

For example, there may be a hotel burn-
ing somewhere. You have ambulances, fire
trucks, police cars and SWAT teams at
your disposal. Crowd control could be-
come a real problem; so you had better
send some police cars along with the fire

AN AL O.G.COMPUTINGAUGUST 1988

trucks. And, of course, you'll need some
ambulances.

If you have sent the right combination
and number of vehicles to handle the sit-
uation, the people will be saved. On the
other hand, if you don’t get the right com-
bination there in time. . .well, you lose
points for losing lives! If you lose enough
points, you'll be fired and the game will
end. The more serious emergencies are
worth more points. Therefore, you should
try to resolve the most critical situations
before handling the lesser emergencies.

Playing the game
After pressing START, you'll be asked
to choose a city. Each city has its own lev-
el of difficulty based on crime rate and
population. Dallas is the easiest game, fol-

If you have the right
combination and
number of vehicles to
handle the situation,
the people will be
saved. On the other
hand, if you don'’t get
the right combination

there in time....
HINT: Up to four

emergencies may be
ongoing at the same

time.

lowed by L.A. and then New York. When
you have made your selection, a map of
your city will appear at the top of the
screen and the game will begin.

The top section of the screen also con-
tains a status display that is continually
updated throughout the game. The status
screen displays readouts of how many of
each vehicle are currently available at
headquarters, an emergency counter
which shows how many crisis situations
are currently ongoing, your current score
and a real-time clock. The game begins
at 12:30 p.m. and will end at 1:39 unless
your score falls below zero; in which case
the simulation is terminated.

You have two communication links at
headquarters. The primary communica-
tion system at Crisis Command is a half-
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duplex system. To gain control of this
communication system you must wait un-
til any message you are receiving is
finished and then press the trigger but-
ton to obtain sending priority. Once you
have communication control, you'll see a
command screen. The other communica-
tion link is the emergency phone which
is explained in the following command
section.

Commands
Select one of the four commands by
moving the joystick in the designated
direction.

SEND: This allows you to dispatch vehi-
cles to crisis locations. After selecting the
send command, another stick diagram
appears. Choose which type of vehicle to
send. Then the locations are given in a
stick diagram with the choice “MORE” at
the bottom. If the location you wish to
send a vehicle does not appear on the
menu, select the MORE option until you
find it.

You’ll then be asked how many units
you want to send. Type the number and
press RETURN. You'll hear the units leave
Command Headquarters.

RECALL: You'll be prompted for which

.

e W W AR iy

type of unit you wish to recall and from
what location. If you attempt to recall
more units from a location than there ac-
tually are, no units at all will be returned
and you'll have to try again.

STATUS: This command is included in
case you forget where your emergency
teams are located. For instance, if all your
fire trucks are off-station, you must recall
them before they can be sent again.

Select which type of vehicle you need
a status report on, and all ten locations
will be displayed with how many of that
unit type are there.

PHONE: Throughout the game the emer-
gency phone may ring. It rings more often
in the higher difficulty games. You must
select the “answer phone” command to
find out what emergency is being phoned
in.

If you do not answer the phone in two
to three minutes from when the phone
first starts ringing, that emergency will
have deteriorated to the point of disaster,
and an unanswered phone message will
appear that describes the result. The
value of that particular emergency will be
deducted from your score.

The phone emergency could be one of

small point value, like a simple traffic ac-
cident. On the other hand, it could be
worth lots of points; so you should stop

N

working on your current emergency and
answer the phone if you wish to avoid los-
ing points.

You begin the game with 200 points. If
your score falls below zero, the game is
over and you're fired from your position
as Watch Commander. The simulation is
designed to be a test of endurance, recall
and common sense. The emergencies
have been worded to enhance the sense
of realism.

There is no pause feature in Crisis
Center since you should never leave a
watch station unattended. However, if you
must pause the game, you should select
the status command and choose a vehi-
cle. The status screen will stay up until you
press the fire button. Though the clock
will not appear to change during the
break, it’s still running. So if the phone
was ringing when you took a break, and
you're gone long, when you come back
you'll lose some points.

HINT: Up to four emergencies may be on-
going at the same time. One limitation
the program has is that it can only solve
one emergency at a time, so it only checks
for the correct solution after a send
command.

If you have two emergencies occurring
at the same location and feel you have
sent enough equipment to resolve both
emergencies, then after you receive points
for one of them, send another unit to get
the points for the other emergency.

Crowd control could become a problem;
so you had better send some police

cars along with the fire trucks.

And, of course, you'll

need some ambulances.
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LISTING 1: BASIC

GD
vz

Ffi

LR

AT
4 v

NG
YE

oL

IR
EX

Yz
CN

PK

- K
06
uH
YH

BO
HN

NL
MM

JZ

140

1808 REM ¥6E006EEC00OEE00E
118 REM ¥ CRISIS CENTER ¥
126 REM ¥ BY Joe McManus ¥
136 REM 3 for *

REM ¥ ANALOG COMPUTING *
158 REM ¥EEO6EHEEEEORHEEEE000E
168 CLR
176 DIM RES5(228) ,RE515(228) ,RE525(220
3,DbI55(220), QNS(44) ERS 48], PLC(4] EME
R(4) EQU (4], PLhCE(dB) NlS(ZB) HZ$ (28)
180 DIM TIME5(5) QS(SZ) 85(248) HE(68)
,BLANKS €40) 05(59) I$(59) T$(59) Y559
),55(59), NK%(ZB) N4$(28) W53 (203
185 DIM CHS (1) tEM5=0
198 T5=@:C0=8: C1=1:C2=C1+C1:CI=C2+CL:C
4=C3I+C1:C5=C4+C1L:C6=CS+CL:C7=CEH+C1:CE=
C7+C1:C9=C8+C1:C1O=CI+CL:CL1=CiB+C1

268 BLANKS="

":R=2480:TIMES$="B8:808'":B
$(201,248)=BLANKS:DOPLACE=8:G0TO 478
zie Rg(01,26)=BLhNK5:H$(21,4B)=BLQNK$:
RETLURN
228 II=0
230 II=II+1:IF KSCII,IT+id=""
POT=II+1:RETLURN
248 GOTO 238
260 POSITION A,B:? BLANKS;BLANKS;:GOSU
B I00:RETURN
276 B=B+C2:IF B>22 THEN FOR Ii=Ci TO &
B0 :NEXT I1:B=13:FOR I2=Ci6+C2 TO Ci@+C
8:POSITION CO,I2:7? BLANKS; :NEXT I2
286 GOSUB I00:RETURN
298 SOLND C3,ASCCASCI,I)),12,C16:FOR D
ECI TO 3I4:NEXT D:SOLUND C3,C8,C8,CO:RET

RN

308 IF T5{>Ci1 THEN 468

316 POSITION 33,C3:? "[LIEH:";EQUCCZ) : PO
SITION 33,C5:7 “IH:";EQLUCCII :POSITION
33,c7:7 "@E:";EQUCCL)

328 POSITION 23 1:7 “p a
tFOR II=2 TO 9: POSITION 23,I1:7? "|""P
OSITION 38,IX:7 "|"; :NEXT IT

338 POSITION 23,18:7 vl 1

335 EMS=0:FOR DD=1 TO 4:IF EMER(DD)<{>8
THEN EMSZEMS5+1

336 NEXRT DD:POSITION 26,C7:7 “[EIEH";:
POSITION 28,C8:7 EMS

340 POSITION 33,C9:7 “EIj:";EQUCC4) : IF
SCORE{C® THEN POSITION C4,Cce:? "[Iiivo
U ARE FIRED! ';:POKE 7&9, t8:60To 250
350 IF PEEK(C18)=C3 THEN POSITION C4,Cco
e GAME OVER ";:GOTO 258

360 TIME= (PEEK (28) +PEEK (19) %256 +PEEK (1

8)#256%256) /60 :POSITION 27,C5:7 "

";iPOSITION 26,C4:7 ""'

370 MIN=INTCC(TIME/3686-INT(TIME/3600))

#¥60) +INTCASCITIMES (4,4))-48)%10+INT CAS

CC(TIMES(CS,C53)~ 483 %1

375 POSITION 27,C5:7 SCORE

3808 HRS= INT((TIME/ZIGBBB INT(TIME/Z168

80) ) %603 +INTCASCC(TIMES(C1,C13)-48)%C10

+INT(ﬁSC(TIMES(02,02))—48)*81

385 IF PHONE=1 THEN GOSUB 2255

" THEN 5
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'HB 495 NEXT I
QK 500 POKE 1688,2
ZL 510 POKE 1747,150:POKE 1699,174:POKE 5

RU 780 DATA There is

BO gzo IF MIK>59 THEN HRS=HRS+C1i:MIN=MIN-

488 IF HRS>12 THEN HRS=HRS5-12
418 IF HRS{C186 THEN POSITION 35,Cii:7?
_ "B";HRS;:GOTD 438
426 POSITION 35,C11:? HRS;
4360 POSITION I?7,C1i:7? "™
440 IF MIN{C16 THEN POSITION 38,C11:7
@' MIN; :GOTO 460
¥a 450 POSITION 35,C11:7 MIN;

ZM 460 RETURN

N 470 GRAPHICS CO:POKE 752,C1:POKE 718,4
~ B:POKE 712,48:POKE 709,54:A=C2:DL=PEEK
(568) +PEEK(S561)%#256+C4:POKE DL-C1,78

AP 486 POKE DL+12,130

TD 458 POKE DL+C2,C6:POKE DL+13,138:POKE
~ DL+16,130:FOR I=C8 TO 23I:READ A:POKE 1
686+I,A:POKE 1718+I,A:POKE 1734+I,4

12,158:POKE S513,C6:POKE 54286,1%2:EQU(
~ C1I=CS8:EQUCC2)=C2:EQU(C3I=CS8
V@t 520 EQUCC4)=CZ:PHONE=0:GOSUB 588:POSIT

~ ION 9,14:7 “[IFEEETIMLNES)"
AL 538 IF (PEEK(S53279)<)C6) AND (STRIG(8)

~ £{>8) THEN 538

nx 548 POSITION 9,14:7 "

KR 545 GOTO 2600

¥ 548 B=23:GOSUB 270

0 558 TIMES="1Z:45":GOSUB Z68:POKE 28,C0
" YPOKE 19,C0:POKE 18,CO:FOR I=Ci TO 240
STEP 40:BS(I,I+39)=BLANKS:NEXT I

560 B=21:GOSUB 270:RESTORE WHERE:FOR I

=Ci TO 220 STEP 20:READ XS:BS(I,I+19)=

HS:NEXT I:READ R,DIF

5708 TS=CO:GOSUB 588:G0T0 750:DATA 72,1

 69,160,141,10,212,141,24,208,141,26,20

. 8,169,198,141,0,2,169,6 141 1,2, 194 64

580 RESTORE R:READ c5,I5,75.v:,3

590 AS="CRISIS CENTERMH MERGENCY puone I

HOW MANYINCOMING MESSAG

EYOU CAN'T DO THAT!UNITS"

| 606 _POSITION C4,C8:FOR I=C1 TO 13:? A$

¢I,I);:GOSUB 298:NERT I:B=Ci:A=C2

618 POSITION f,B:? CS:GOSUB 278:POSITI

ON A,B:? I$:GOSUB 278:POSITION @,B:? T

$:GOSUB 270:POSITION a,B:? Y$

WL 615 GOSUB 27@:POSITION 4,B:? S55:GOSUB
- 27@

XD 628 POSITION @,B:? BLANKS;:POSITION C8

,B:? BSt281, 219) PUSITION 29,B:7 “"TIM

E: ";:TS5=Cil:A= c2t GOSUB 278 :RETLRN

750 RESTORE 788:B=21:GOSUB 278:C5=""May

or says do somethingHURRY COMMANDER!"

GL 7686 FOR I=Ci TO 228 STEP 20:DISS(I,I+i

. 9)=BLANKS$(CC1,208) ; NEXT I: RESS PISS:RESL
- 5=DISS: RESZ$ZDISS$

MD 7706 FOR I=Ci TO 228 STEP 20:READ K$:DI

SECL,I+19I=KSINEXKT I

a FIRE at,Traffic ac
cident at,4-ALARM FIRE is at BANK ROBB
ERY at,h HEART ATTACK at,HIT & RUN at

;FD 790 DhTﬁ SNIPER on roof at HOTEL burni

~___hg at,16 CaAR pileup at,ﬁIRPLhNE on fir
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Mo
TE

fy"

HE
&C
NZ

DJ
PO
;“u

FS

e at,HIJACK report from

866 EQS="FIRETRUCKS AMBLLANCES POLIC

ECARS SHATTEAMS "

818 FOR I=1 TO 228 STEP 20:READ HS5:RES

SCI,I+19)=HS:NEXKT I

82686 DATA The fire is out at,Accident c
leared at,The fire is out at,Cops stop
holdup at,Victim was saved at

838 DATA Victim was saved at,Sniper ca

ught at,Hotel safe at,Pileup cleared a

t,Airplane saved at,Hijacker caught at

840 FOR I=1 TO 220 STEP 28:READ X5:RES

15CI,I+19)=XS5:NEXT I

850 DATA Fire killed 4 at,2 victims di

ed at,8 burned to death at,586000.88 st
olen at,Elderly man died at

8680 DATA The victim died at, 7MY Snip
er escaped,Hotel destrovyed at,76 [}
FOUL-UP at,Airplane is ashes at

8706 DATA Plane in CUBA not

880 FOR I=1 TO 220 STEP 20:READ X5:RES
25CI,I+19)=KS5:NEXT I

898 DATA Fire is burning at,Traffic sn

_ arled at,Fire is raging at,Cops dodgin

Ezs
Lo
WO
oN
HT
N
ar

WD
by

SH
aJ

NJ
CR

FC
XH

Fu

g lead at,Victim going fast at

988 DATA MWeak-pulse report at,Sniper g
ot one at,People screaming at,More car
s wrecked at,Fuel may explode at

916 FOR I=C1 TO 49:PLACECI)=O:NEXT I:F
OR I=C1 TO C4:PLCCIX=0:EMERC(IY=0:NEXT
I:SCORE=2006:DATA Hostages scared at
9280 FOR I=C1i1 TO C4:READ AA:EQUCII=AA:N
EXT I:FOR I=CS TO 48:READ AA:ANSCI-C4)
ZAA:NEXT I

938 pATH 8,9,8,2,3,2,1,0,0,1,2,0,4,2,2
,0,0,0,3,0,0,1,0,0,0,1,1,0,8,2,3,1,4,3
»3,08,2,4,4,0,3,2,2,0,0,2,3,2

946 DaThA [T, SEND, RECALL ,5TATUS, ANSHE
R PHONE,L,QMBULQNCE (5) ,POLICEC
ARCS) ,SHAT TEAMCS) ,FIRETRUCK €5) , W:Id4
956 DATA University Park,Highland Park
;Sunnyvale,[[6THT, AN:14d, Mesquite,Hines B
lvd.,Second Ave.,[ iixs

960 HS5(21,213=" "“;paTA [JWIH4,Hensley F
ield,5ix Flags Park,Theatre Center,Cot

ton Bowl Stadium

9786 IF STRIG(BY=8 THEN 10668

975 IF PHONE=CZ THEN GOSUB 2265:GOTO 1
660

986 R=INT(RND(B8)¥*860) :IF R{DIF THEN 18
80

998 GOTO 976

iBGB FOR I=C1 TO C4:IF EMER(C(I>=0 THEN
8206
1616 NEXT I:GOTO i6i0

1820 R=INTC(RND(CO)*C11)+C1i:IF R>C9 THE
N R1=C7:GO0TO l64a

1630 RI=INT(RNDC(CBI¥C10)+CL1:IF RIi=C7 T
HEN 1638

1840 IF PHONE>C1i THEN 2275

1045 GOSUB 216:X5(C1,20)=DISS(R¥Z0-19,

~ R¥*28) :II=-0:GOSUB 220

un

“NH
Mo

- 05UB 1246:IF

1850 KSCSPOT,SPOT+208)=BS(Ri¥20-19,R1%2
8) tECT:EMERCEI=R:PLCC(EY=R1:GOSUB 1380:
GOSUB 1336:GOTO 970

1668 R=INT(RND(0)¥*2808) :IF R{DIF OR PHO
NE=1 THEN GOSUB 2260

1865 B=21:GOSUB 270:RESTORE 948:C=CO8:G
C=C@ THEN B=21:GOSUB 278:
GOTO %78

12;0 IF C{i3 AND C>C8 THEN V=CZ:GOTO 1
1688 IF C=13 THEN 14086

i8%8 IF C=14 THEN VU=C1:GOTO 1ii®

1ie@ IF C{C8 THEN V=C3

1116 GOSUB 1250:CT=Ci1:C=CO:GOSUB 1Z406:
" IF C=C@ TH

EN B=21:GOSUB 278:GOTO 9786

1128 IF C{13 AND C>C8 THEN EQ=C3

1138 IF c<{C8 THEN EQ=C4

1i4e IF C=13 THEN E0=C1i

1158 IF C=14 THEN EQ=C2

1168 IF VU{>CI THEN CT=C@:DOPLACE=1:GOT
0 1435

1170 A=12

1188 I=9:B=21:GOSUB 270:POSITION A4,B:F
OR J=0 TO 11:7 EQSCEQ*12-11+J,E0%¥12-11

R 14786

Z 1490 IF

1268 WS

+J);:GOSUB 298:NEXKT J:? " Status"

1185 B=B+2

1156 A=1:FOR I=CO TO C8 STEP Z2:POSITIO
N A,B:? BSCII+1)%28-19, (I+1)%26-4) ;PLA
CECCCI+13%4)-4+EQ) :POSITION 21,8

1200 ? BSC((I+2)%268-19, (I+2)%*28-4) ;" V;

PLACECCCI+2)#4)-4+EQ) : :B=B+1:NEXT I
1216 7 :2

1228 IF STRIG(BI{}>® THEN i22e@

J§‘1238 B=21:GOSUB 278:FOR I=18 TO 2Z:PO05

ITION 8,I:? BLANKS; !:NEXT I:GOTO 978
1248 IF NOT DOPLACE THEN READ MWi$5,MWZ$5
WIS, W45, W55 CT=CTH+CL:GOTD 1278

' 1245 WAS="[JHYHE'"':READ W25,MW3IS,W45:IF C
- T=C2 THEN READ MW55:GOTO 1247

| 1246 WSS="[OLIE"

1247 CT=CT+C1:GOTO 1278

1250 WASCCL,LENCWL1S))=BLANKS: W25 CCL,LE
NCW25) ) =BLANKS : WIS CC1, LEN CHI$) ) =BLANKS
tH45 CC1, LENCH4$) ) =BLANKS

4¢ci, LENCH5SY ) BLANKS
1270 POSITION A,B:? WiS$:POSITION A+i8-
(LENtW28)/C2) ,B:7 W25; :POSITION A+18,B

~ #C1:7 "|":POSITION A+16-LEN(W3S),B¥C2

1275 7 W3S

1280 POSITION A+17,B+2:7 "ef='":pOSITIO
N a+28,B+2:? W4%5;:POSITION A+18,B+3:7?
| :pOSITION A+18-CLENCWS$3/2) ,B+4
1285 ? WSS

', 1298 IF MWiS(Ci,C1id=" " THEN RETURN

1366 FOR I=258 TO 38 STEP -208:FOR J=15
TO Cé STEP -Ci1:50UND CZ,I,C1i0,J:NEXT
J

118 FOR DE=Ci TO I:!:IF STICK({8)<{>15 TH

~ EN C=STICK(CO) :RETLRN
' 1326 NEXT DE:NEXT I:RETURN

1336 GOSUB 268:POSITION A,B:FOR I=C1 T
0 LENCKS)Y :? XSCI,I);:GOSUB 298:NEXT I:
RETURN

| 1346 GOSUB 260:POSITION A,B:FOR I=786 T

0 87:7 ASCI,I);:GOSUB 298:NEXT I:B=21:

. GOSUB 270:RETURN

1358 B=21:GOSUB 278:POSITION A,B:FOR I

- =46 TO 53:7 AS(CI,I);:GOSUB Z298:NEXT I:
- RETURN
- 1368 FOR J=C® TO CI:5CORE=SCORE+{(ANS(E

MER CE) #¥C4—-C3I+J3)¥15) :NEXT J:RETURN

. 1370 FOR J=CO TO C3I:SCORE=SCORE-(ANS(E
.  MERCE) #4—-3+.J)¥15) :NEXT
1380 B=21:GOSUB 278:FOR I=Ci TO CI:POK
E 1712,242:POSITION A+11,B:? AS(54,69)

JiRETURN

;ULLI3; :POSITION A,B:? BLANKS;

z 1390 POKE 1712,168:FOR J=C1 TO 28:NEXT

JI:NEXT I:RETURN

1468 IF PHONE>® THEN POSITION 8,22:7 B
LANKS; :B=21:G0SUB 2708:7 "ANSWERING PHO
NE...":PHONE=3:GOTO 1068

14ie B=21:GOSUB 270:POSITION 92,19:7 "N
0 PHONE MWAS RINGING'":GOSUB 1956:POSITI
ON 6,19:7 BLANKS;:GOTO 978

1435 RESTORE WHERE

A 14406 GOSUB 1250:C=CO:GOSUB 1248:IF C=C

8 THEN B=21:GOSUB 278:GOTO 976

1458 IF C=13 AND CT{C3I THEN 1448

14680 IF C=14 THEN PLC1=CT¥*CI-C2

IF C{13 AND C>C8 THEN PLCi=CTC3-

IF C{C8 THEN PLCi=CTHC3I

€C=13 AND CT=C3I THEN PLCi=1i@
DOPLACE=8:TRAP 1500:G0S5UB 1358:IN
PUT C:TRAP 40860:IF U=1 THEN 1540

* 1518 IF CYPLACE(PLCi%¥4-4+EQ) THEN GOSU
B 1348:G0TO0 9%7@

1520 PLACECPLC1¥*4-4+EQ)=PLACE(PLC1¥%4-4
+EQI-CI:EQUCEQRI =EQUCEQY+C:R=C1:IF C=Ci

 THEN R=c@
| 1530 GOSUB 260:POSITION A+C10,B:FOR I=

88 TO 91+R:? AS(I,I);:GOSUB 290:NEXT I
2 " NEITETTEN'; :B=21:GOSUB 270

] 1535 GOTO 978
1548 I; EQUCEQY-C{C® THEN GOSUB 13406:G

oTO 97

- 1550 EQUCEQ)ZEQUCERY-C:PLACE(PLCi*4—4+

ER)=PLACE(PLC1¥4-4+EQ)+C:FOR I=Ci TO C
4:IF PLCCI)=PLCi1i THEN E=I:GOTO 1570

AUGUST 1988+ A.N.A.L.O.G. COMPUTING



PB
RU

UH

YK
PD

 70:GOSUB

vo

NC

1560 NEXT I:GOTO 1718

15708 FOR J=C8 TO C3I:IF PLACE(PLCi¥*4-3+
JI {ANS (EMER CEJ #4-3+J) THEN 1718

1588 NEXT J:GOS5UB 1780:GOSUB 21@:XS5(C1
;203 =RESS (EMER (E) %¥20-19, EMER (E) ¥28) : II
=@:G05UB 226

1598 RS(SPOT,SPOT+28)=B$(PLC1%¥28-19,PL
C1i%*2@) : GOSUB 1360

1608 EMER(E):CB:PLC(I):ca:B:Zi:GOSUB 2
1336:GO0TO 9576

1610 B=21:GOSUB 216:GOSUB 278:GOSUB 1X
80:E=INT(RND(B)*4) +1:IF RND (C8) 8.5 TH
EN 1678

1620 H5(C1i,28)=RES25(EMER(E)*20-19,EME

- RCE)*28) : II-8:G05UB 220

1E

SH
0 1660

™
HY
Yo
oy
HE
LC

NI

1630 HS(SPOT SPOT+28) =BS(PLC(E)*28-19,
PLC (E) ¥28)
1648 IF RNDCCO®) 8.5 THEN 5=24:G=33:GOT

1658 S=C1:G=23

1660 GOSUB 268:POSITION A,B:FOR I=5 TO
G:? CSCI,I);:GOSUB 29B:NEXT I:GOTO 17
ae

1670 HS(C1,20)=RES1$(EMER(E)*28-19,EME
R(E)¥*20) : I1=0:GOSUB 228

1688 HS(SPOT SPOT+208)=B$(PLC(E)*268-19,

 PLCCE) 283 : GO5UB 1370

1690 EMER C(E)=C®8 :PLC (E)=C®@

1766 GOSUB 13IB:GOSUB 278:GOTO 378
17;3 VOL=12:0N EQ GOTO 17208,1746,1768,
17

1720 FOR I=Ci TO C4:FOR J=78 TO 15 STE
P -C4:S50UND Ci,J%28,14,V0L:S0UND C2Z,J,
Ci8,VOL:NEXKT J

1738 FOR J=1i5 TO 78:SOUND C1,.)%28,14,V

~ DL:SOUND C2,J,170,VOL:NEXT J:VOL= voL-cC

- 4:1NERT I:GOTO 278

Fo

Ma

HZ
QR

UL
HHW

RT

"R J=1 TO 6:NEXT J:FOR J=1 TO

1740 FOR I=Ci TO C4:FOR J=40 TO 28 STE
P -C4:SO0UND Ci,J+C8,14,V0L:S0UND C2,.J,
Ci8,VOL:NEXT J

1758 FOR J=28 TO 48:S5SO0UND C1,J%C8,14,V
OL:SOUND C2,J,C10,VOL:NEXKT J:VOL= doL-c
4:NEXT I:GDTO 970

1766 FOR I=Ci TO C4:S5O0UND Ci,116,14,V0
L:FOR D=Ci TO 45:NEXT D:SOUND Ci,65,C1
8,VOL:FOR D=C1i TO 45:NEXT D:VOL= voL-c4
1765 NEXT I:GOTOD 970

1770 FOR I=Ci TO CS5:FOR J=88 TO 58 STE
P -C2:50UND C1,228,12,VO0L:S0UND C2Z,J,C
10,VOL:NEXT J:VOL=VOL-C3I:NEXT I

1775 GOTO 578

17806 FOR DD=1 TO 3I:SOLND 1,96,18,18:F0
6:50UND 1

8

,0,8,0:NEXT J:NEKT DD
1799 SOUND 1,81,168,16:S50UND 2,53,18,
SOUND 0,64, 10 8:FOR J=1 TO 35: NEKT J
OR J=8 10 2 SOLND J,8,0,0:NEXT J
1866 RETURN
19806 OPEN H2Z "K:':GET #2,CH

1918 CHS= CHR%(CH) 'CLOSE #2: FOR DD=28 T

o

0 30:50UND 1,DD,12,10:NEXT DD:SOUND 1,

6,0,0:RETURN
1959 FOR DD=1 TO 56:SOUND ©,160,12,18:

' NEXT DD:SOLUND ©,08,0,8:RETURN

2888 REM CHOOSE CITY

2010 POSITION 14,13:? “HITESGMR98"
2815 POSITION 2, i5:7 "1, pALLAS 2. NE
W YORK 3I. LOS ANGELES™

2028 GOSUB 1968:IF CCH5{''1') OR (CHS>"

~ 3I") THEN GOSUB 1950:GOTO 2828

20838 CHOICE=ASCC(CH$)-48:0N CHOICE GOTO

26406,2050, 2060

2040 WHERE=2480:G0T0 548
2050 WHERE=2580:G0T0 548
2060 WHERE=2680:G0T0 548
2268 REM EMERGENCY PHONE
2216 IF PHONE>® THEN 2215

2212 TIME=(PEEK(Z8)+PEEKC(13)¥256+PEEK(

 18)%256%#256) /68
2214 PHMIN=INT((TIME/3686-INT(TIME/368

B8))*608) +INTCASCC(TIMES (4,43)—-48)¥10+INT
(ASCCTIMES (CS5,C5)) - 481 %1

2215 PHONE=1: POSITION 7,22:7 A5(C14,42)
2220 FOR JJJ=1 TO 3

2230 FOR DD=@ TO 15:FOR K=1 TO I:50UND
2,22+K,10,DD:SOUND 1,56-K,16,15-DD:NE

AN ALO.G.COMPUTING*AUGUST 1988

KT K:NEXT DD
2248 SOLUND 1,0,0,0:SO0UND 2,8,0,8:FOR J

J=1 TO i6: NEHT JJ NEXT JJJ: RETLURN
2255 IF PHMIN*Z(MIN THEN PHONE=C2

- 2256 RETURN
2260 REM DIDN'T ANSHER

2265 B=21:GO0SUB 270:FOR DD=Ci TO C3I:PO

KE 1712,242:POSITION A+11,B:7 "LUNANSHE

" RED PHOMNE!!
' 2278 POKE 1712,160:FOR J=C1 TO 20:

aN
FF

BY

~ B):EC=I:

""; tPOSITION A,B

NEKT
ug"NEHT DD: POSITION 8,22:7 BLQNKS;:RET
2275 ON PHONE GOTO 2256,2288,2235

2288 GOSUB 218:XS$(C1, 283 =RES1$ (R¥28-19
y,R¥28) :TI=0:GOSUB 220

2285 HS(SPOT SPOT+28) =BS(R1%20-19,R1%2
EMER CEI=R:PLC (E}=R1:GOSUB 13301

. GOSUB 1370:PHONE=8:EMER (E)=8:PLC (E) =8

UN
BZ

GO

95

2287 GOTO 378

2§$gp? “ERROR IN ANSHWER OR NOT ANSHER"
2295 GOSUB 218:X5(C1,28)=DISS(R*28-19,
R¥*28) :II=0:GOSUB 226

2388 XS(SPOT,SPOT+28)=B5(R1%¥26-19,Ri%2

. B):E=I:EMERCEI=R:PLCC(E)I=R1:GOSUB 1336:
~ PHONE=8:POSITION ©,12:7 BLANKS;

uJ

Uur

sSp

YK

?3;
“o,

WT
ST

K 2560

vy
SF
ZC

N

Ko
T

ET

v
™
be
JB
1z

FK
NV

RV

P
p D

Lu
JT

2305 GOTO 576
24060 DATA
24106 DATA CRISIS

CENTER
2420 DATA by

Joe McManus
2438 DATA

*

2440 DATAH
2478 REM ¥t% DALLAS %
24806 DATA University Park,Highland Par

k,S5unnyvale,Mesquite,Hines Blvd,Second
five,Hensley Field

. 2498 DATA S5ixX Flags Park,Theatre Cente
a

r,the Cotton Bowl,DALLAS,2586,4

2516
2520
2538
2540

2578 REM % NEW YORK #30¢
2580 DATA Brooklyn,Bronx,Queens,Manhat
tan,Staten Island,Forty Second 5t.,J.F
K. fairport,Lincoln Tunnel

25%8 DATA Statue of Liberty,United Nat
ions,NEW YORK,260608,120
26080 DATA

2618 DATA
26286 DATA
2638 DATA
2640 DATA
2670 REM 3368 L0OS ANGELES 3368¢
2688 DATA Santa Monica,Culver City,Bev
erly Hills,Hollywood,S5an Pedro,Pasaden
a,L.f. International,DPisneyland

2698 DATA Hollywood Bowl,Security Plaz
a,L05 ANGELES,2768,85

27808 DATA : /  Pasadena..
\

2710 DATA o~
1\..Beverly /

2728 DATA _ Hills /

2738 paTa [
0

2740 paTA [N e
d /Beach Anaheim.



brain). Most of the software comes from
DRI’s original version of GEM for the
IBM PC, so you will commonly find refer-
ences to hardware items not found in the
ST world. The documentation is pretty
much just a photocopy of the original
documentation for the IBM PC. There are
addendums describing special operating-
system programs on the ST that are avail-
able to developers; however, everything is
scattered over the 500+ pages of
documentation.

Other computer manufacturers (Apple
and Commodore) have written very com-

A plete documentation of their operating

1/ systems and licensed the manuals to large
< publishing companies such as Os-

borne/McGraw-Hill, Addison-Wesley and

\\l Bantam. These large book-publishing

When Leonard Tramiel, Atari vice
president of Research and Development,
was asked at the San Jose Atarifest in 1986
if he had any plans to rework the de-
velopers documentation for the Atari ST,
his response was a cold, “Yes” And noth-
ing else. Since then, nothing has been
done to clean up the poor and sloppy
documentation that is sold at $350 as the
official Atari ST developers Kkit.

The developers kit includes six dis-
kettes with Digital Research’s develop-
ment software for the 68000 (Atari ST’s

40

companies have terrific distribution to
bookstores that carry technical books. At
the local mall, you can find the complete
listing of the Amiga operating system for
just $1995.

Atari has never been known for its
manual writing abilities, so many outside
authors have written developer guide
books and reference manuals for the ST.
One of the best appears to be The Concise
Atari ST 68000 Programmers Reference Guide
by Katherine Peel. The guide is unique
to the ST market because of its complete
and thorough description of the Atari ST,
inside and out. The table of contents in-
cludes chapters on Monitor Output,
Printer Interfacing, Floppy Disk I/O, DMA
port access, Intelligent Keyboard I/O,
Yamaha programmable sound-generator
programming, TOS overview,
BIOS/BDOS, GEM AES/VDI, System In-
itialization, etc. All of the topics covered
are necessary for development of appli-
cations and utilities for the ST.

Much of the Guidés information can
also be found in other documentation
from Atari and from the ST book series
written by Databecker of West Germany,
published by Abacus here in the US.
However, the Guide pulls it all together

into one large manual that includes a
complete table of contents and index.
The Guide is being marketed through
Michtron in the US. and Canada. It has
a suggested list price of only $19.95. We
highly recommend the Guide as a substi-
tute for the Atari developers kit (which by
the way still hasn’t been revised in the
three years since the ST was released.)

Game Boxes

You've just bought a new game for your
ST. You rush home, tear off the plastic
wrap, shove the disk into your ST’s drive
and begin playing. That’s probably the
last time you will see the box and manual.

Have you ever taken the time to read
the box?

Take for example this newly released
piece of software from a popular games
manufacturer:

“All is well in Hyturian until the pirate
planet, Nono, stealthily slips through the
outer fringes of your screen and begins
raiding solar shipping, lasering outposts
and generally misbehaving.”

Sometimes the thought of the game
designers sitting around throwing darts
at a board covered with words, such as
Nono, comes to mind. Let’s hope they ha-
ven't forgotten words like Shoporia (the
planet of the malls), Diskiedroops (those
horrible creatures that store information)
and Niknik (well, I won’t go into that one).

Atarifest, DC

The Washington, DC., area Atari user
group is going to be holding its fourth
Atarifest on October 1Ist and 2nd, 1988.
The Atarifest will again showcase both ST
and 8-bit software and hardware products.
This show is unique in that it brings
together several Atari groups from neigh-
boring states. For more information, con-
tact DG. Elmore, 506 N. York Road,
Sterling, VA 22170.

Companies mentioned:
Glentop Publishers Ltd.
Standfast House

Bath Place

High Street

Barnet, Herts EN5 5XE
01-441-4130

Michtron

576 S. Telegraph
Pontiac, Ml 48053
(313) 334-5700

Abacus
PO. Box 7211
Grand Rapids, MI 49510

(616) 241-5510 =
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ordlock

by Andy A. Lee
f you have $10 million at home,

where do you think is a safer

place for it? The heavy-duty
safe in your study or the center of your drive-
way, where everyone can see it!

The safe, of course, is the better e —
place.The programs on your disks are like y 4 Ly /// ‘ L Wi i ; <
money on your driveway. You know most ',/ f / / /// 1 \(‘ ! o
people who come by and see the money / !
would take it if you're not around. This
applies to your programs too! If you leave
your disks lying around, sooner or later
your programs will be copied without
your authorization.

Wordlock is a binary program that will
stop all that. Using a password of up to

:‘W/{”‘(‘“\ \/
,‘.‘V//.P‘" 4 )
N /&4&;’ 1

-
& -"1\ 7.:7/;/%/ ',‘;

\ V7S

The programs on your [ =2fipy s S M)
disks are like money on

your driveway. You

W
I

_

N

know most people who

X

come by and see the

money would take it if

you're not around.
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Wordlock

14 characters, it assures you that no one
else will have access to your programs.

How does it do that?

First of all, let’s take a look at the pro-
grams on your disks. Atari programs are
made up of sequences of bytes, or num-
bers between 0 and 255. When you're sav-
ing a program, the computer puts the
program directly from memory to the
disk. So when you're loading it, the com-

The user will be asked
to enter a password
whenever the computer
is going to save or load
a program. You can
enter up to 14
characters as your

password.

puter just copies the sequences of bytes
back to memory.

Let’s play a game: Assume we have a
number, 2534, and we want to remember
this number by writing it down on paper.
But we don’t want to let others know what
this number is. So we add one to every
digit of 2534. After we do that, we will
have a new number, 3645. We can now
write that down on a piece of paper and
nobody will guess the number is actually
2534. When we come back tomorrow to
read the number, all we have to do is sub-
tract one from every digit of 3645 to get
the original number, 2534.

So much for fun—Ilet’s get back to our
computer. We know the programs are

41

made up of sequences of bytes, or num-
bers between 0 and 255, in the memory
of our computer. The computer saves the
programs to disk exactly as they are in
memory. And the computer loads it back
to memory exactly as they are on disk. If
we add one to every byte as it goes to the
disk, we will have a sort of code.

If we want to restore the program, we
should subtract one from every byte, and
then put the result of the subtraction in
memory. If we don’t subtract one (copy
the bytes exactly as they are on disk), the
program will not be restored, because eve-
ry byte will be off by one. See how it
works?

Similar techniques are used in Wordlock,
though they are much more complicated
than just subtraction or addition. Every
character of your password or passphrase
is used in the coding process. So if you
misspell the word by one letter or leave
a letter out, you will not be able to load
the program.

Type in Listing 1 using the M/L Editor,
and name the resultant file AUTO-
RUN.SYS. :

To use Wordlock, you need to load the
binary program as soon as possible after
the boot process. This means if you are
using a DOS that recognizes AUTO-
RUN.SYS, you should name Wordlock AU-
TORUN.SYS so it will be loaded right
after DOS. Such DOSs include DOS 2,
DOS 2.5, DOS 3, SpartaDOS 23C.b, etc. If
you are using a DOS that gives you con-
trol after the system is booted, please refer
to your user’s manual. It should tell you
how to load a binary file. For example,
OS/A + and SPARTADOS 1.1 give you a
“DIL:” prompt after the boot process.
You’ll only need to type in “WORD-
LOCK” and press RETURN if you name
the Wordlock file WORDLOCK.COM.

Once Wordlock is loaded, it will be
present until you turn the computer off.
The reset key does nothing to it.

Password entering

The user will be asked to enter a pass-
word whenever the computer is going to
save or load a program. You can enter up
to 14 characters as your password. Care-
fully check your password before you
press RETURN. If the program you’re
loading or saving doesn’t need a pass-
word, all you have to do when it asks for
the password is press RETURN. This tells

Wordlock to save or load the program as
it is in memory or on disk. You need to
do this to load old programs. Here’s how
to assign a password to your old
programs:

1. Load the program.

2. When Wordlock asks for the pass-
word, press RETURN.

3. Save the program.

4. Wordlock will ask for a password.
Enter your password for this
program.

5. Remember the password!

Last word
Since it’s impossible to restore your
programs if you don’t have the password,

Since it's impossible to
restore your programs
if you don't have the
password, use only one
or two passwords on all
your programs—or
write your passwords

down someplace.

use only one or two passwords on all your
programs—or write your passwords down
some place. It’s also a good idea to use at
least four characters in your password.

Listing 2 is the assembly source code
for Wordlock, written using MACI65. Word-
lock locates itself at MEMLO, the first avail-
able memory in RAM for users, so it
should work with all DOSs and all 8-bit
Atari languages.

Andy Lee is 18 years old and attends Concord
High School in Elkhart, Indiana. He moved
to the U.S. from Taiwan in the summer of °82.
He has been programming Atari computers for
over two years, and also runs a BBS called
Green Alley Bulletin Board System.
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LISTING 1: M/L. EDITOR DATA

1088 DATA 255,255,0,64,78,66,32,255,25
5,162,08,160,0,142,231,2,6391

1610 DATA 140,232,2,162,0,160,0,134,12
,132,13,169,87,141,253,3,4847

1628 DATA 96,142,255,3,32,255,255,8,19
2,1,246,2,40,96,136,174,6806

1638 pATA 255,3,152,157,14,4,189,74,3,
201,4,240,4,201,8,208,5659

1040 DATA 85,169,11,141,254,3,172,254,
3,185,254,64,32,235,64,2086, 9985

1050 DATA 254,3,208,242,32,246,64,160,
14,217,9,65,240,246,136,208,1373

1060 DATA 248,201,126,208,13,172,254,3
,240,234,32,235,64,206,254,3,1065

1676 DATA 16,226,2081,155,240,24,168,17
3,254,3,201,14,240,214,13,255,1751
10806 DATA 3,170,152,157,0,4,32,235,64,
238,254,3,16,198,32,235,7641

1698 DATA 64,172,254,3,2088,8,152,174,2
55,3,157,0,4,200,174,255,9418

1180 DATA 3,152,157,15,4,168,1,174,255
,3,48,96,142,255,3,32,4207

1110 DATA 255,255,8,148,254,3,174,255,
3,32,193,64,172,254,3,40,6720

1126 DATA 96,32,193,64,76,255,255,72,1
42,255,3,189,14,4,13,255,7028

1130 DATA 3,168,254,14,4,189,14,4,221,
15,4,208,5,169,8,157,3193

1146 DATA 14,4,104,240,8,217,0,4,240,3
,89,0,4,174,255,3,3338

1158 DATA 96,168,173,7,228,72,173,6,22
8,72,152,96,173,37,228,72,7895

1160 DATA 173,36,228,72,96,32,58,32,10
9,114,111,119,115,115,97,80,4240

1178 DATA 27,28,29,30,31,125,127,156,1
57,158,159,253,254,255,166,212,5034
1180 DATA 164,213,142,48,66,1408,50,66,
174,42,3,172,43,3,134,212,4522

1198 DATA 132,213,173,253,3,201,87,208
,3,76,47,66,166,12,164,13,3863

1200 DATA 142,1,64,140,2,64,174,231,2,
172,232,2,134,12,132,13,3968

1210 DATA 142,14,64,140,16,64,24,173,2
31,2,105,24,141,4,64,173,3307

1228 DATA 232,2,165,1,141,6,64,1606,0,2
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4,177,212,1065,1,141,31,2965

1230 DaThA 64,200,177,212,105,0,141,32,
64,160,4,24,177,212,105,1,4209

1248 pATA 141,170,64,200,177,212,165,0
,141,171,64,200,24,177,212,165,9338
1256 pATA 1,141,191,64,200,177,212,185
,8,141,192,64,160,0,24,169,6182

12608 DATA 26,169,231,2,145,212,2068,169
,0,109,232,2,145,212,160,4,7937

1276 pATA 24,169,165,109,231,2,145,212
;200,169,0,109,232,2,145,212,9850

1286 DaAThA 200,24,169,186,109,231,2,145
»212,20806,169,06,109,232,2,145,8666

1298 pATA 212,162,17,189,61,66,133,213
,2062,1689,61,66,133,212,1606,1,8253

i3ae@ baTa 56,177,212,233,0,145,212,200
J177,212,233,64,145,212,136,24,1553
1316 DATA 177,212,109,231,2,145,212,206
8,177,212,109,232,2,145,212,2062,3238
1328 DATA 16,209,174,231,2,172,232,2,1
34,212,132,213,160,0,185,08,80671

1330 DATA 64,145,212,260,208,248,230,2
1%,160,23,185,0,65,145,212,136,898
1340 DATA 192,255,208,246,24,173,231,2
,185,24,144,231,2,173,232,2,79%09

1356 pATA 165,1,141,232,2,162,8,166,0,
134,212,132,213,169,87,141,9%022

1360 DATA 253,3,96,70,64,100,64,128,64
,136,64,768,64,67,64,83,2213

13706 DATA 64,179,64,187,64,226,2,227,2
+24,65,0,0,0,0,0,7211

LISTING 2: ASSEMBLY

16 LOPT NO LIST

20 ;

3a ; * *
40 ; * WORD~-LOCK *
50 ; * *
51 ; april, 1986 *
52 ; * *
68 ; * by Andy A. Lee *
78 ; * 3*
80  IBBHEHHEGHOSHEHHOHOREENONNE



INDER = $O3FE
CHN16 = $@3FF
BaADS = $6E
MAXIN = $OE
DELETE = $7E
RETURN = $9B
DOSINI = Sec
ICAXL = 5834a
MEMLO = $82E?7
READ = $064
WRITE = $68
0K = Sei
PASS = $0400
CNTR = PASS+14
LENS = PASS+1S
#= $S4000

&

TODDS JS5R SFFFF

MLLSB LDX #5060

MLMSB LDY 115860
STK MEMLO
STY MEMLO+1

TDLSB LDX #8500

TDMSB LDY #5600
STH DOSINI
S5TY DOSINI+1
LDA #°'W
5Ta $O3IFD
RTS

Open vector

@ %o e we

OPEN STX CHN16

DOPN JSR SFFFF Open the file

&

PHP ; Save status
CPY 0K ;} Process okay?
BEQ® OURJOB ; OK! Our turn!
PLP ; Error code
RTS ; Return

?

; Our works

Lo Smiiaeds

Il

OURJOB DEY
LDX CHN16
YA ; reset counter
5Th CNTR, X ; to zero
LDA ICAXKLI,X ; Is this...
CMP BREAD } read a file?
BEQ CONT } Continue if so

CMP BWRITE ; write a file?
BNE NOPASSWORD ; nopassword
isn't read or write...

© %o e e Be

11 characters
S5TA INDEXR

LDY INDEX
M1 LDA MSG-1,Y

Load index
fi charater

e e we e Be

51 JSR SCREEN Print it
DEC INDEX Next character
BNE PRLOOP Done?

Input the password.

7

INLOOP

I1 JSR INPUT ; A keystroke
LDY #BADS

CHLOOP

BL CMP BADIN-1,Y ; Compare with
BEQ@ INLOOP ; unusable
DEY i input table.
BNE CHLOOP
CMP HDELETE ; Delete backs?
BNE CH2 ; If not...
LDY INDEX ; Check index
BEQ INLOOP ; No input yet!

52 JSR SCREEN
DEC INDEX
BPL INLOOP

CHZ CMP HRETURN

STOPIN

LDA INDEX
CMP BMAXIN
BEQ INLOOP
ORA CHN1G

5ThA PASS,X
SCREEN
INC INDEX
BPL INLOOP

54 JSR SCREEN
LDY INDEX
BNE SVULEN
NOPASSWORD
TYA
LDX CHNi®
5ThA PASS,H

INY
SULEN LDX CHNiG
YA

STA LENS,H
LDY #0K
LDX CHNiG
PLP

RTS

Get vector

= we e We

GET STX CHN16
DGET JSR SFFFF
PHP

STY INDEX

LDX CHNiG
Ci JSR CODE

LDY INDEX

PLP

RTS

Put vector

e We we e

2
PUT
Cz JSR CODE
DPUT JMP SFFFF
CODE PHa
STH CHN1G
LDA CNTR, X
ORA CHN1G

INC CNTR,X
CNTR, ®
LENS, X
BNE NOTNOW
Lba #5008
5Th CNTR, X
NOTNOW PLA
BEQ EXIT
CMP PASS,Y
BEQR EXIT
EOR PASS,Y
EXIT LDX CHN1i6
RTS

Yi%e we we we

CREEN
TaY
LbA SE487
PHA
LDA SE406
PHA
TYA
RTS

Input - input
NPUT

Fi{es wawe

e e We Be Be be we

e e

e we we

We e e e e

e wa

we

e e we we

we e

e e e e e e e

e we we e e e W

e %o e we

e we

Pelete letter
= INDEX - 1
Next key
RETURN key?
If so, stop

Y reg. = &
Too many?

Yes!!!
Store

Print it too.
= INDEX + 1
Next key

Print the {CR>
PASSWORD?
Yes, go on...

Y reg. - o
Clean password

Length = 1
Save length

No error flag

#ll done.

Get a byte
Save status
Save Y reg.

bDecode byte
Restore Y reg.
Reload status
Done!

Code the byte
Output to disk

S5ave channel #

calculate the

byte to EOR

With...

Reset counter

5et back to
zero?

set to zero

Load the byte.
ZERO? bypass!
= CODE BYTE?
Bypass
coding...

All done
Bye-bye!

Screen - print a character
on SCreen.

#t = character
location of
PRINT routine
in 0S5

restore A
goto routine

keystroke
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location of
INPUT routine
in 05

LDA 5E425
PHA
LDA SE424
PHA
RTS : goto routine

o we we

.BYTE " : drowssaPp"

following characters are not
usable for password.

ADIN
.BYTE 27,28,29,30,31,125,127
.BYTE 156,157,158,159, 253
.BYTE 254,255

Install WORDLOCK

we %a e e

e ve e we

NIT LDX 5D4
LDY 5DS
STH X+i
STY Y+1
LDX 58324 ; Get address
LDY $0832B ; of D" vectors
S5TH $D4 ; table
5TY $D5S

We will see if WORDLOCK is
already installed

HECK
LbA $83IFD
CMP B'W
BNE COPY
JMP EXITINIT

We now install WORDLOCK

oPY
LDX DOSINI
LDY DOSINI+1
STK TODOS+1
STY TODOS+2
LDX MEMLO
LDY MEMLO+1
STX DOSINI
STY DOSINI+1
STR TDLSB+1
STY TDMSB+1
cCLC H calculate new
LDA MEMLO ; MEMLO
apc # <INIT-$4000
STA MLLSB+1
LDA MEMLO+1
ADC i >INIT-54008
STA MLMSB+1
LDY #t0

LDA €(5D43,Y
ADC #5601
5Ta DOPN+1

LDAa (5D4),Y
ADC #5008
5TA DOPN+2
LDY #i4

Lba (5D4),Y
ADC #5061
5TA DGETH+1

LDA (5D43,Y
ADC #5080
5TA DGET+2

CY%e e N wa

[ LU TR T

First, copy
OPEN vector
gg we can use
b B SR

e e e W

Now the GET
vetor too...

[x}
(=
o
LT T

Last, PUT
vector...

[x,
-
o
e we

Lba (5p4),Y
aAbC 1501
5TA DPUT+1

LDA €5D4),Y

CLC Insert my OPEN

we

AN ALO.G.COMPUTING*AUGUST 1988

LDA 3t {OPEN-54881 ; vector
ADC MEMLO
5Ta (5Dp4),Y

LDA # >OPEN-54001
ADC MEMLO+1
5TA (5D4),Y

LDY 4 ; Insert my GET
cLC : yector

LpA # {GET-54001

ADC MEMLO

5TA (5D4),Y

INY

LDA ## >GET-54001

ADC MEMLO+1
5Ta (5D4),Y

INY ; Insert my PUT
CLC ; vector

Lba 38 {PUT-54801

ADC MEMLO

5Th C5D4),Y

INY

LDA # YPUT-$40681
ADC MEMLO+1
5TA (5D4),Y

#i7
CaL LDA MOVETHESE, X
DS

LDA MOVETHESE, X
5TA $D4
LDY #1

LDA €5D4),Y
SBC ## {S4000
5Ta C5D4),Y

LDA €5D4),Y
SBC # >$4000
5ThA (5D4),Y

5TA (5D4),Y

LDA t5D4),Y
ADC MEMLO+1
5Ta (5D4),Y

BPL CAL

LDX MEMLO

LDY MEMLO+1

STH $D4

5TY $D5

LDY 8@
MOVE LDA TODOS,Y

5TA (5D4),Y

INY

BNE MOVE

INC $DS

LbY # {INIT-%40801
MOUE% hb?sTODOS+$8100,V

),Y

CPY BSFF
BNE MOVEZ
CLC ; calculate new

MEMLO ; MEMLO
apc & <INIT-$4

eeoe
5TA MEMLO
LDA MEMLO+1
ADC 3 >INIT-540800
5TA MEMLO+1
EXITINIT
X LDX #1508
Y LDY #5006
5TH $D4
5TY $DS
LDA #'HW
5TA $83IFD
RTS
MOVETHESE .MWORD 51,52,5%,54
. WORD Ii,M1,B1,C1,C2
*= $82E2
« HORD INIT
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Printscreen

46

by Justin E. Wilder

=
-

ften, while a program is running
in our computer, it would be han-
dy if we could print the wording

or data on the screen. Many programs pro-
vide a way to print certain information, but
we might want to print some other text which
appears on the screen. There are utilities that
allow printing from the screen to a printer,
but to access them we must stop execution
of any program which may be running to give
a command such as an immediate USR state-
ment. What we need is the ability to print any
text which is displayed, and still continue oper-
ation of the program. The PrintScreen utility
allows this to be done with a single keystroke.

The BASIC program in the accompany-
ing listing can be entered and used in
either of two ways to set up PrintScreen.
(Be sure you save the program to disk or
tape before running it, because one of the
options clears the program from memory
when it is finished.) If you use a disk drive,
you may choose to have a binary
(machine language) file set up on a disk.
This file should have the name
PRINTSCN.OBJ and will be loaded into
memory with the binary load option of
DOS before you run another program.
You could also change the name of
the PRINTSCN.OBJ file to AUTO-
RUN.SYS (if you do not already have an
AUTORUN.SYS file on that disk), and it
will be installed in memory when you
boot the computer. If you already have an
AUTORUNL.SYS file, you can probably add

the PRINTSCN.OB]J code to the end of it
using the COPY with append option of
DOS. Be sure to have another copy of
your program on disk before trying this
in case it does not work properly.

The BASIC program shown in Listing
1 can also be used to install directly into
memory. It’s installed as a machine-
language function in Page 6 of RAM and
initialized before the BASIC program is
automatically deleted. In this way, you can
use this utility whether you have a disk
drive or not.

Once PrintScreen in installed in
memory, you can load and run another
program. At any time you want a print-
out of the screen, you can make it by hold-
ing the control key and pushing the “?”
key. It will work properly only with a
Graphics 0 display and if the program

AUGUST [988+AN.A.L.O.G. COMPUTING



Be sure you save the
program to disk or tape
before running it,
because one of the
options clears the
program from

memory when it

is finished.

does not use Page 6 of memory. Also, if
the reset key is pushed, the initialization
is lost. From BASIC, you can reinitialize
this utility by entering the immediate
mode command, which is X=USR(1591).

PrintScreen can be used with any Atari
400, 800, XL. or XE computer. It requires
any Atari-compatible printer to be
properly connected for the printout. In-
verse video characters are printed as regu-
lar characters and control or graphics
characters are represented by a period to
avoid conflicts with printer features. Once
installed in memory or in a disk file, it
does not require BASIC and can be used
with machine-language programs as well
as BASIC programs.

What makes it work?
PrintScreen uses the keyboard inter-

rupt vector to get temporary control of

the computer when CTRL-? is pushed. It
uses memory locations 205, 206 and 207
in addition to the last 201 bytes of Page
6 in RAM. Referring to the assembly lan-
guage listing, the first part is the initiali-

zation section which puts the address of

the main routine into the keyboard inter-
rupt vector. The previous contents of this
vector are placed in a jump (JMP) instruc-
tion to send operation to the keyboard
handler if a key other than CTRL-? is
pushed. If any I/O operation to a device
other than the screen or keyboard is in
progress, the CTRL-? key is ignored.

Before the microprocessor registers X
and Y are used, their contents are saved
on the hardware stack, so that they can
be restored to their previous values before
operation is returned to the program
which was running when CTRL-? was
pushed. The contents of the processor sta-
tus register and acumulator are already
on the stack. The interrupt mask has also
been set, and since the input/output (I/O)
operation to the printer involves inter-
rupts, the mask must be cleared with a
CLI instruction. ;

Now, here’s the tricky part. The Atari
system provides eight I/O Control Blocks,
so that up to eight I/O operations can be
done at once, right? Wrong! Up to eight
files or devices can be open for I/O, but
during an actual I/O operation the con-
tents of the associated 1/O Control Block
are transferred to one block in Page 0
RAM from where control of the opera-
tion is maintained. The Atari is thus
designed to carry out only one I/O oper-
ation at a time. The usual time when a
printout of the screen would be request-
ed is when a program is waiting for in-
put from the keyboard. This means that
it is in the middle of an I/O to the screen

ANAL.O.G.COMPUTING»AUGUST 1988

editor. If the screen printing changes the
values in the zero page I/O Control Block,
they will not be right when the program
resumes and the computer will run out
of control (lock up). Therefore the con-
tents of the zero page block are saved on
the stack before printing the screen, and
are restored to their previous values af-
terward.

The printing operation is carried out
in the normal way through the Central
I/O routines in ROM. A control block is
first opened for output to the printer. The
characters in screen memory are then
converted to ASCII values and sent to the
printer, one line at a time and finally the
block is closed. I/O Control Block seven
was chosen, because its other uses are in
similar open, do and close operations

If the screen printing
changes the values in
the zero page I/O
Control Block, they will
not be right when the
program resumes, and
the computer will run

out of control.

and are not likely to cause any conflict.
When the values which had been saved
on the stack are returned to their proper
places, control is passed back to the origi-
nal program by a Return from Interrupt
(RTT) instruction to continue as though
nothing had happened.

Justin E. Wilder, a 1953 graduate of the

University of Michigan, is a senior project en-
gineer for Johnson Controls, Inc. He purchased
his Atari 800 in 1980, and his Ultimate
Renumber Utility was in the Atari Program
Exchange. He is a member of the Indiana-
Michigan Atari Growp Exchange (IMAGL)
users’ group. a
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LISTING 1: BASIC

16
| 280 DATA
162

18 REM PRINTSCREEN --J.E. Wilder

11 REM COPYRIGHT 1988

12 REM BY ANALOG COMPUTING

20 REM To print GR.® screen push CTRL-
I8 DIM ANSC1) :PRINT '"Set up PRINTSCREE

" inlll
48 PRINT "MNISK FILE or [JEMORY"; :INPUT

ANS:IF ANS="M'" THEN 8@

58 IF ANS{>"D" THEN 40

68 ? "CREATING BINARY FILE":O0OPEN #1,8,

0,“0 PRINTSCN.OBJ"

786 FOR X=1 TO 2i3I:READ A:PRINT #1;CHRS
(A ; iNEXKT X:END

80 PRINT "INSTALLING PRINTSCREEN IN P#

GE SIX OF MEMORY. TO USE PUSH CTRL-7"

98 RESTORE 110:FOR X=1591 TO 1791:REaD
A:POKE X,A:NEXKT K:X=USRC1591) :NEKW

188 paTh 255,255,55,6,255,6

104,173,8,2,141,97,6,173,9,2

141, 98 6 169 79 141 8 2, 169 6

141,9, 96 173 210 281 166,

19,165,32,201,6,144,4,201,15,

3,76,0,0,152,72,138,72,162,15
181 32 72 202 16 250 134 32 i

133,206,165,89,133,207,169,24
88,162,112,169,3,157,66,3,169
157,68,3,169,3,157,69,3,169,8
141,253,3,169,155,141,254,3,1
3,169,8,157,74,3,32,86,228,16
9,157,66,3,160,0, 165,205,240,
177,206,41,127,201,123,176,4,
176,8,105,32,201,96,144,2,169
153,253,3,152,200,192,40, 144,
206,133,206,144,2,230,207,169
253,3,32,86,228,48,4,198, 285,
199,169,12,157,66,3,32,86,228
8,198,205,134,205,16,140,104,
300 DATA 232,224,16,144,248,104,170,10
4,168,104
310 DATA 64,226,2,227,2,56,6

170 bATA
133,205
ise DATQ
2 253

%98 DATA

208 DATA
57,72
310 DATA

220 DATA
37

155,153
270 DhTﬁ

290 para
149,32

LISTING 2: ASSEMBLY

16 ;PRINTSCREEN --J.E. Wilder
15 ;COPYRIGHT 1988

16 ;BY ANALOG COMPUTING

20 ;Prints Gr. @ screen with CTRL-?
30 = 58637

49 PLA

58 INIT LDA $0208 VKEYBD
68 5TA EXIT+H+1

78 LbA $8289

88 5TA EXIT+H2Z

90 LDA BINTRPT&Z55

81606 5ThA $0268 VKEYBD
6iie LDA HINTRPT/256

86i2a6 5TA $6209

81306 RTS

8140 INTRPT LDA 53769 KBCODE
8158 CMP 1546 CTRL-?
8166 BNE EXIT

8176 LDA 32 Device in use
6186 CMP H6

8i%a BCC EXIT P: or C:

CMP 8iS

BCC PRINT
EXIT JMP $66
PRINT TYA

PHA

THA
PHA
LDX #1S
SAVE LDA 3I2,X
PHA
DEH
BPL
STH 32
LDA 88
SThA

E:,S:or K:

Page 8 IOCB

No repeat CTRL-?
Screen Mem
Pointer

Line count

Ioce 7
LDa 83 Open
5Th 834,H Comd

LDA $#1021&255 CASBUF
5Th 836,H Buf adr
LDA #1821/256
5Th 837,K
Lba 3t86 P: Device
5Ta 1021 CASBUF
LDA #155 EOL
5Th 1822
5Th 840,X Buf Len
LDA #8 Output
5Th 842,K AUX1
JSR $E456 CIOV Open
Lpa 89 PUT REC
STh 834,H Comd

NEXRT LDY %0
LDA 205 LINE
BEQ EOL

LOOP LD&A (€206),Y Screen Char
AND 8127 No inverse
CMP 8123
BCS SHIFT>Z
CMP 897
BCS KEEP
SHIFT aADC #3I2
CMP 3196
BCC KEEP<=_
LDA 146 Dot-Unprintable
KEEP STa 1621,Y CASBUF
TYA
INY
CPY
BCC

>=a
To ASCII

H40
LOOP
ADC 286
5TaA 286
BCC ¥+4
INC 287
LDA 155
5Th 1621,Y
JSR $E456
BMI ERROR
DEC 205
BPL NEKT
ERROR LDA $12

5ThA 834,X

JSR $E456

LDX #Ho

DEC 265

5TH 265

BPL OPEN
REFIL PLA

aTh IZ2,X

INK

CPX #16

BCC REFIL

PLA

TAX

PLA

TaAY

PLA

RTI

#¥= S82E2

«WORD INIT

.END a

screen pnter +48@

EOL
CIOV Print line
Line

Close

Cond

CIovV

Line

Clr printer
Page @ IOCB

INITAD
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many features

Atariwriter.

Typing it in

Listing 1 contains the BASIC data state-
ments used to create the BCALC file on
your disk. Please refer to the M/L Editor
found elsewhere in this issue for instruc-
tions in keying in BCALC.

Once the BCALC file has been created,
simply binary load it from DOS. Refer to
your DOS manual on how to do this if
you are not sure. Please remove the car-
tridge from your 800 computer or turn
BASIC off on your XL/XE computer by
holding the option key down when boot-
ing up. When the program loads there
will be a credit line at the top of the
screen. Press any key to begin.

spreadsheet so easy to use that
you don’t need this article! Well,
almost. But seriously, BCALC has

that make it easy to use, the
kind of ease of use you enjoyed with

General information

BCALC (hereafter referred to as BC) is
a spreadsheet using about 8K of memory.
This leaves around 24K for data. BC has
many of the features you would find in
a commercial spreadsheet. The BC sheet
is 64 columns wide (lettered AA—CL) and
has 64 rows (numbered 01-64). The inter-
section of each column and row is called
a cells. So if my arithmetic is still correct
that means there are 64 x 64 or 4096 cell.
Each cell has an overhead of at least four
bytes plus whatever data is entered.

There are three kinds of information
you can store in a cell. The type of data
entered is displayed on the right side of

£¢) 1987 TYPELFunction

£ € a0

50

LOGNH
PAYMENTS

$353.45

DU AW DN A

&
{8
3
O
a
€&
8
1
1
X
i
1
1
1
1
i

=@suMcanas, aBL3)

a8 TOoTAL

the top screen line.

1. Text Data: This is anything that does
not begin with a number 0-9 or the “="
or “ =" sign. It’s possible to put numbers
in as text (see below).

2. Numeric data: a number that begins
with 0-9, “=” or “.” Numbers can be en-
tered in scientific notation. For example,
3.45E-45. BC only accepts that part of in-
put which is a valid number. For exam-
ple, if you type: “ —.234fgh” BC takes the
“—.234” and ignores the rest. You may
not type in commas. To display commas

(continued on second page following)
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use the formatting commands which are
discussed later.

3. Functions: An arithmetic or algebraic
expression starting with the “=" sign (in-
versed also works). You mean I have to
know algebra? Was my math teacher right
in that there is a use for algebra? Perish
the thought!

Entering functions is quite easy if one
follows the rules. The five operations of
A (exponentiation), * (multiplication),
I (division), + (addition) and — (subtrac-
tion) are used. These are used as opera-
tors between numbers, cells or built-in
functions. Be aware of the order of oper-
ations. My Dear Aunt Sally. Huh? This is
a mnemonic to remember the order of
operations: multiplications and divisions
are done first in order from left to right.
Next, additions and subtractions in ord-
er from left to right Exponents and
parentheses are done first however. You
want an example? Sure thing,

=3+(2+7) N 2-4%6)6
The innermost parentheses are done first:
(2+7) becomes 9. The 9 is then squared
(N2 yielding 81. Next 4%6 =24 is done.
Then the difference 81 — 24=57 is cal-
culated. Dividing by 6 yields 95. Add to
3 equals 12.5. Remember that each num-
ber above could be replaced by a cell or

We have tried to crash

this program in every

way we can think of,

a built-in function. For example:
=@RND((1 + AB24/12) /\ 36) — BQI2
Always make sure that the cells used do
not have text data or an error will result.
Since you might enter text data in low-
er case, BC also allows you to enter func-
tions in lower case; so you won't have to
toggle that CAPS key. Just type away!

Console keys

OPTION displays a status screen in the
text window. The current filename, num-
ber of free bytes, recalculation status
(onf/off) and recalculation mode
(rowfcolumn) are shown. Hit a key to exit.

SELECT puts you in the driver’s seat.
Well, actually in command mode. The text
window will change color in this mode.
You may use upper- or lowercase letters
and even inverse video in commands.
Some commands require an argument
such as a cell reference (e.g., BG24) or a
number. Zeros are necessary in cell refer-
ences (e.g., CD02).

The commands are:

[DIRJECTORY n displays up to 16 files
on the screen. If you do not type a drive
number “n,” Drive 1 is the default. Make
sure there is a space between “DIR” and
“n” That is also true for the other com-
mands. Press a key to read more file-

§1
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names. If there are exactly 16 files read
in you will need to hit a key twice.

[WID]th ccrr sets the width of column
cc to width rr. The width rr must be great-
er than one but less than 32.

[SAV]E Dn:filespec is used to save the
sheet. You must type a complete filespec
including the “Dn:". Multiple drives are
supported as well as a RAMDisk. If you
attempt to save a sheet using the name of
a file that already exists, you are asked if
you wish to replace it. Merely hit the “Y”
or “N” key to make your choice.

[LOA]D Dn:filespec is used to load a
sheet that was saved. Seems reasonable.

[GOT]O ccrr is the fast way to go from
here to there or at least to cell ccrr. cc
must be in the range AA-CB and rr in the
range 01-47.

[SET] ccrr sets the column and row
references that are displayed at the bot-
tom of the text window. An example is
definitely called for. If we type SET AA02
and the cursor is on DE12 we see that data
from cell AA12 and from DE02 displayed.

If T were doing my grades (after all, I
am a teacher), I might have student names
in column AA. But when I'm entering
data in cell AG12, column AA is nowhere
to be seen. However, if I use SET AAI2
the student name from column AA row

12 appears on the last text window line.
Also shown is heading for column AG
row 02.

[LIS]T Dn:filespec lists the spreadsheet
to the disk so the information can be used
with a word processor like Atariwriter.
Use the cursor keys to define the block
of information you would like listed on
disk. If you define a bad block an error
results. The information listed will be in
exactly the same format as you see it on
the screen.

LISTed files cannot be reloaded into
the sheet. Doing so will probably cause
the computer to lockup, and you will like-
ly see a very unusual screen staring at you!
Use the SAVE command to store the sheet
on disk. Just in case you try to do some-
thing clever, like LIST to the same file-
name that was used to SAVE the sheet,
you're told if the file already exists. You
then may overwrite it if you wish. I'd
recommend using a .LST extension on
LISTED files.

START is used to abort input in either
input mode, edit mode or command
mode.

Special keys
These keys are used with the CON-
TROL key pressed simultaneously:

[-] (Arrow up) moves the cursor up one
TOW.

[=1 (Arrow down) moves cursor down
one line.

[+]1 (Arrow left) moves one cell to the
left.

[*] (Arrow right) moves one cell to the
right.

The name of the current cell (e.g.,
AAO1) occupied by the cursor is displayed
in the center of the top screen line. To the
right of it is a message showing the type
of data in the cell. This is good to know
since a number on the screen could be
a stored number or it could be the result
of a function.

These keys can be used in input mode
to terminate input and send the cursor
to the next cell. For example, if you are
on cell AAO0l and you type
NAMES(CTRL - *), “NAMES” is entered
in cell AAO1 and the cursor will move to
cell ABO1. RETURN keeps the cursor on
the current cell. In edit mode these keys
move you around the text window to give
you full-screen editing.

[H] takes the cursor to AAOIL.

[D] deletes a block of cells. Follow the
prompts. Specifying an improper block
results in an error.

[C] copies a block of cells. See below.
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[M] moves a block of cells. See below.

[T] forces text mode. This allows you to
enter numbers, etc,, as text. For example,
342-48-2333 as a number would result in
just 342 being entered. In forced text
mode it is entered as text.

[G] changes the global format of the
column the cursor is on.

[LC,R] keys control Left, Center and
Right justification.

[D] toggles the “$” symbol.

[,] toggles commas on and off.

[0-9] chooses the number of places dis-
played to the right of the decimal point.

[ESCAPE] makes the choice final and
exits.

All new data entered in this column
will take on the new format. Formatting
information is stored with cell data when
it is entered. So data already there has its
own individual format. To change it use
CTRL-E

[F] formats an individual cell. Enter the
data normally. Press CTRL-E. The global
format information is displayed in the
text window. Make the changes you desire
as above in G. ESCAPE reformats the cell
and makes the changes on the screen.

[E] displays the current cell data in the
text window and allows you to edit the cell
much as you are used to doing in Atari

BASIC.

[P] prints the sheet. Follow the prompts
in defining a block to be printed. The in-
formation will be printed exactly as you
see it on the screen. So check your
column widths, etc. The printing is done
by rows. If you have an 80-column printer
and select columns whose widths add to
more than 80 there will be some wrap-
around. Therefore you might want to
print left and right halves of your sheet.

It’s possible to send printer codes out
by typing them into a cell. Since some of
these codes might conflict with the way
BC handles input you might need to type
a space first and then the codes.

[O] toggles the recalculation on/off flag,
Turn it off to type in data. Otherwise the
whole sheet is recalculated every time you
enter data, which takes some time to do.

[R] changes recalculation order from by

rows to by columns or vice-versa.

[K] erases a cell from the sheet.

[CAPS] toggles between upper and
lowercase letters. This key can be used in
any input mode.

[A] recalculates the whole sheet im-
mediately. Use CTRL — E and RETURN to
recalculate a particular cell.

[ESC] aborts the delete, copy, move and
print options.

Let’s discuss copy and move. Copy
makes an exact duplicate of the block of
cells you chose. Move does the same thing
but cell references are changed. For
example:

contents

4
SAABLHT

Cell AA0O3 has 1535 as a result. Copying
cells AAO2 and AA03 to AM23 results in:

contents

Cthis cell existed before.
4
ZAABLHT

The result in AM24 is 1535 ( the same as
before). If you move the same cells to
AM23 the result is:

contents

AM22 32
4
SAM22+3

Here AM24 will contain 35. Notice how
the cell reference was changed in cell
AM24.

After a copy or move some cells will be
overwritten. None of the source cells are
deleted in either except those that are
overwritten. Clean up any cells not want-
ed using the delete option (CTRL - D).

54
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We'd suggest that before doing a copy
or move you save the sheet. It’s just pru-
dent practice. We have tried to crash this
program in every way we can think of, but
there is always the unknown. Maybe a cir-
cuit gets a little overheated and causes a
crash. I even got SynCalc to crash once.
Fortunately, I was just fooling around with
it. The old adage “Better SAVE than sor-
ry” applies here.

Built-in functions

The built-in functions are typed in
this format: @CNT (AA03, BX24) or
@SQR(23.45) or @SQR(BD23). Paren-
theses must be used and cells must be
separated by a comma.

The following functions require one ar-
gument which could be a cell or a
number:

function operation
sau squaring
SQR square root
ABS absolute value
RND round value
EXP exponentiation base 18
LOG logarithm base 16
INT greatest integer

These functions require two arguments
and they must be cells.

function operation
CNT count the number of cells in a block.
SUM add the entries in a block.
AVE find the average of all the entries in
a block

You mean | have to

know algebra! Was my
math teacher right in
that there is a use for
algebra! Perish the
thought!

CNT counts all the cells that have en-
tries in a block whether they be text, num-
bers or functions. SUM however, adds up
only the values in cells containing a nu-
meric result. Text cells are treated as a
zero. Empty cells result in the word “Er-
ror” displayed on the screen. AVE oper-
ates like SUM. However, AVE uses the
CNT and SUM routines to get its value.
So if you try to average cells containing
RENT400,500,600, the result will be
(ORENT) + 400 + 500 + 600)/4 = 375, an in-
correct result.

Functions can be mixed in with any
arithmetic expression as in:

=AAO01 + (4% @AVE(CD24CE32)N @
RND(AG12))-(2 + @SQR(AA02))
However, functions are not nestable, ie.,
you can not type =@ABS(@ EXP
(AAO1)).

Error messages
We used standard error numbers
wherever we could to keep the program
as small as possible. The most common
errors are:

2—out of memory. You have used all
available memory. Save the sheet as it is.

138 or 139—Device does not respond
or malfunctions. This probably will refer
to the printer not being on.
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141—cursor out of range. Used in copy,
move, delete, print and list if the defined
block is incorrect.

144—disk error, probably write pro-
tected.

160—drive number not known.

162—disk full.

165—bad filename. You must specify
the “Dn:” in the filespec.

167—file locked.

170—file not found.

Wrap-up

There’s an easy way to duplicate a for-
mula in a column or row: Use the move
command. For example, cell ACO2 might
have the formula =SQU(AB02). If I
would like that formula in cells AC03 to
AC23, T would first move cell AC02 to
ACO03. Then move the block AC02, AC03
to AC0O4. Next move AC02, AC04 to ACOb5,
etc., until done. Then column AC has the
squares of the numbers in column AB.

In this manner special formulas—
statistical, financial or others—can be
built up. For example, one formula for
standard deviation is:

Square root of (meanof XA\ 2-

(mean of X)A 2)
Assume that the column AB02, AB23 has
some data in it:

LT aB ac

01 data
. square

a3 . square

of ABOZ
of ABOI

: square of AB23
24 mean of X A

Mean of HA2
25 square of AB24 AC24-AB25
26 square root of AC25

First find the mean of AB02, AB23 by us-
ing = @AVE(AB02,AB23) and enter this
in cell AB24. In cell AB25 enter
=@SQU(AB24). In column AC02,AC23
enter the formula = @SQU(ABrr) where
rT goes from 02 to 23. Or use the move
procedure described above. In cell AC24
enter = @AVE(AC02,AC23). In cell AC25
type =AC24 - AB25. Finally in cell
AB26 enter = @SQR(AC25). Cell AB26
will contain the standard deviation.

Let’s see what that new car will cost
when financed at different rates and
different principals.

Let r =rate as a decimal, p = principal,
t=years of loan and A =cost of loan.
The formula for the cost of a loan (prin-
cipal plus interest) is:

A= (prrecfl2)((1— (1 +1/12) N —192%)

This formula can be entered into one
cell; p, r and t can be numbers or cell
references. If you would like to calculate
a monthly payment just use p*r as the
numerator. If cells AAO1, ABO1, ACOI con-
tained p,r and t respectively, then the
above formula would look like this:

=(AAO0I*ABO1*12*ACO01)/(1 — (1 +
AB01/12) A —12%ACO01)

We tried to put in features that would
make it very easy for you to use this
spreadsheet. The built-in functions pro-
vide you with the building blocks for
almost any formula. This program took
over five months to develop and test. We
hope you will find it useful.

Barry Kolbe and his wife Linda live in the coun-
try with their two children Philip and Audra. Be-
ware, Phil just got his driver’s license and Audra
can be found at the local shopping mall. 7he house-
hold uses timesharing since the 800 and Ninten-
do are hooked up to the same TV

Bryan Schappel discovered computers, bought one,
went to college, drank beer, got engaged, left school
and s laking a leave of absence from reality.

LISTING 1: M/L EDITOR DATA

leea DATA 255,255,64,37,113,54,112,112

,88,66,0,32,144,2,2,2,8400

iiee DATA_176,63,2081,3,208,6,32,233,46

:76,201,37,173,252,2,201,8833

1118 DATA 255,248,226,32,172,42, 162,16

ileie pATh 2,2,2,2,2,2,2,2,2,2,2,2,2,2,
2,2,1282

16z8 DaThA 144,66,32,35,2,2,2,65,64,37,
72,138,72,174,122,37,1276

1838 DATA 189,123,37,141,10,212,141,24
,208,238,122,37,104,170,104,64,6995
le4e pATA 8,1306,0,169,0,141,122,37,162
,4,189,196,2,157,22,268,5783

iese paThA 202,16,247,76,95,228,32,234,
468,32,210,44,32,255,41,32,4899

le60 DATA 142,40,32,146,42,169,37,141,
4%,2,169,64,141,48,2,169,2908

ie78 DAThA B,133,128,169,32,133,129,169
s78,162,9,160,0,32,155,40,3291

lese DpATA 32,163,42,169,69,162,224,160
;8,32,155,40,32,1064,42,32,1924

1698 DATA 146,42,32,123,47,32,145,46,1
73,31,208,201,5,208,%,76,4523

56

2133,167,41,127,221,125,70,240,9380
1ize DATA 13,202,16,248,165,167,32,142
262,176,196,76,34,38,189,142,7231

i1i3e pATA 76,141,26,38,189,159,70,141,
27,38,169,255,141,252,2,32,6674

iide DATh 255,255,32,85,48,76,201,37,1
73,1%2,36,201,155,268,6,32,6554

i1i5e pATA 231,56,76,2087,37,165,193,240
:156,173,187,72,268,123,173,192,3131
1168 DATA 36,201,61,2408,7,201,189,2408,
3,76,144,38,165,193,133,206,190

1176 DATA 32,156,46,32,231,54,144,4,16
9,130,208,2,169,2,133,194,6756

1186 DATA 165,2086,133,193,24,1085,192,1
33,252,169,36,165,68,133,253,162,9949
1158 DATA 0,32,171,221,165,193,24, 185,
6,133,193,170,169,155,157,192, 983

1206 DATA 36,32,9,44,32,145,46,174,65,
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36,32,238,60,32,141,221,5279

121@ DATA 32,92,46,76,189,38,201,45,14
4,31,208,15,173,193,36,2081,7589

1220’ DATA 58,176,22,201,47,240,18,261,
46,144,14,201,47,240,10,2081,7666

1238 DATA 58,176,6,32,5,46,76,189,38,1
69,0,133,194,141,187,72,6212

1240 DaTA 32,9,44,165,147,133,145,165,
158,32,39,45,32,104,42,165,3803

1258 DATA 194,32,134,48,173,68,71,240,
3,32,46,68,173,179,72,240,7136

1260 paTa 3,32,225,38,76,201,37,201,31
,240,3,76,96,39,164,155,5965

i276'pATA 192,63,176,42,173,188,72,24,
121,203,75,201,41,176,32,72,5958

1280 pATA 173,188,72,133,146,104,141,1
88,72,230,155,165,157,133,145,165,1773
1298 DATA 158,32,39,45,32,104,42,164,1
55,185,10,76,133,144,96,2308,7331

1366 DATA 155,169,2,164,155,24,121,202
,75,201,40,176,4,136,76,31,4666

1318 paTa 39,200,132,143,32,255,41,32,
1,45,169,2,164,143,196,155, 6846

1320 DATA 240,9,24,121,202,75,200,196,
155,288,247 ,133,146,24,121,202,1631
1330 DATA 75,141,188,72,165,155,261,63
,208,9,165,146,24,109,9,76,4923

1340’ DATA 141,188,72,76,14,39,201,30,2
@8,68,165,146,201,2,2088,5,6288

1350 DATA 165,143,208,30,96,198,155,16
5,157,133,145,165,158,32,39,45,6743
1360 DATA 165,146,72,56,164,155,249,20
2,75,133,146,104,141,188,72,76, 8986
1370’ DATA 14,39,198,155,165,155,133,14
3,32,255,41,32,1,45,169,2,3389

1380 DATA 133,146,164,143,24,121,202,7
5,141,188,72,76,14,39,201,28,4773

1390 DaTA 208,90,165,157,2608,5,165,156
,208,13,96,32,104,42,198,157,7238

1400 DaTh 198,147,198,158,76,104,42,32
,104,42,198,156,198,158,169,208,727
i410'pATA 133,134,169,34,133,135,169,2
48,133,128,169,34,133,129,162,16,8661
1420 DATA 32,111,40,56,233,408,133,134,
165,135,233,08,133,135,202,16,27729

1430 pATA 239,162,39,169,8,157,80,32,2
82,16,250,133,145,169,2,133,7277

1440 DATA 192,165,156,32,39,45,32,171,
40,76,104,42,261,29,2408,1,4018

1450 DATA 96,165,156,24,181,157,2081,63
,144,1,96,165,157,201,17,176, 8066
i460'DATA 12,32,104,42,230,157,230,147
,230,158,76,104,42,32,104,42,5854
i470'DATA 238,156,230,158,169,120,133,
134,169,32,133,135,169,88,133,128,9186
1480 pATA 169,32,133,129,162,16,32,111
,40,24,105,48,133,134,165,135,5121
1498 pATA 185,0,133,135,282,16,239,169
,0,162,39,157,248,34,202,16,7584

isée pATA 250,169,2,133,192,169,17,133
,145,24,101,156,32,39,45,32,2468

i510 paTa 171,40,76,104,42,168,39,177,
134,145,128,136,16,249,165, 135, 9289
1520 paTa 133,129,165,134,133,128,96,1
34,175,169,12,157,66,3,32,86,4156

1538 DATA 228,166,175,96,32,171,40,76,
151,48,32,255,41,32,210,44,5079

1540 DATA 96,133,133,134,132,177,132,2
81,155,248,5,145,128,200,208,245,4185
1558 DATA 96,1608,8,132,145,165,156,133
,190,230,190,165,190,162,08,2681,2399
i560 DATA 18,144,6,56,233,108,232,208,2
46,72,138,72,164,145,185,180,1746

1578 DaTA 69,133,128,185,198,69,133,12
3,104,9,144,160,0,145,128,104,6540
1580 DATA 2080,9,144,145,128,239,190,23
8,145,165,145,201,18,208,204,96,2704
1590 DATA 216,169,80,141,18@,69,133,12
8,169,32,141,198,69,133,129,160,9239
1600 DATA 1,165,128,24,105,48,133,128,
153,180,69,165,129,105,0,133,6322

1616 paTa 129,153,198,69,200,192,18,20
8,232,169,100,141,0,2,169,37,6582

1620 DATA 141,1,2,169,2,141,280,2,169,
8,141,198,2,169,10,141,4963

1638 DATA 197,2,169,6,162,37,160,125,3
2,92,228,169,192,141,14,212,9330
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1646 paATA 160,63,169,8,153,202,75,163,
32,153,10,76,136,16,243,133,6924

i6568 DATA 144,169,0,141,201,75,162,28%9
,149,0,202,48,251,133,147,141,682

1668 DATA 69,71,141,68,71,169,2,133,14
6,24,109,202,75,141,188,72,7111

1676 DATA 165,121,5,122,240,10,165,121
,141,189,42,165,122,141,190,42,8646
i688 DpATA 169,127,168,176,138,153,281,
74,73,128,153,73,75,202,136,48,8001
1696 DaTA 16,192,95,2088,4,162,63,2688,2
35,192,31,2068,231,162,95,208,3200

17606 DATA 227,169,202,133,128,169,76,1
33,129,168,0,165,128,153,74,76,7526
i7ie paAaTA 165,129,2080,153,74,76,165,12
8,24,165,1,133,128,165,129,165,6812
17206 DATA ©,133,129,280,192,128,2088,22
7,160,63,169,255,153,2082,76,136,3235
1736 DATA 16,250,169,10,141,189,72,163
,77,141,190,72,169,87,133,128,9003
1748 pDATA 141,193,72,169,73,133,129,14
1,251,72,160,1,165,128,24,165,7681
1758 baTA 6,133,128,153,193,72,165,129
,185,8,133,129,153,251,72,200,341

i768 DATA 192,57,208,232,96,169,408,133
,128,169,32,133,129,166,39,169,8452
1770 DATA 128,145,128,136,16,249,169,2
,133,138,165,143,133,139,164,139,356
i7806 DaThA 192,64,240,22,185,282,75,72,
74,24,161,138,133,141,198,141,8748
1796 DATA 104,24,101,136,133,1406,2081,4
1,144,1,96,169,33,133,142,165,7488
1800 DATA 139,201,26,144,14,230,142,56
+233,26,201,26,144,5,2306,142,8431

igie pATA 56,233,26,72,164,141,165,142
,73,128,145,128,1064,24,105,33,5514
1826 DATA 73,128,200,145,128,230,139,1
65,140,133,138,76,24,42,32,133,61706

1836 DATA 42,172,188,72,136,177,128,73

,128,145,128,136,196,146,16,245,684
isd4e pDATA 164,155,185,10,76,133,144,32
,?,64,96,164,147,185,1806,69,7383

isse paTA 133,128,185,198,69,133,129,9
6,160,0,152,15%,32,35,200,192,8326
1860 DATA 160,208,248,169,128,141,34,3
5,96,32,172,42,162,255,142,252,1278
1878 DATA 2,96,173,252,2,201,255,2408,2
49,133,164,168,192,192,144,2,3439

1880 DATA 160,154,185,254,254,133, 185,
201,130,2088,15,173,1960,2,73,64,8998
1890 DATA 141,190,2,169,255,141,252,2,
208,216,201,129,2068,11,173,182,3150
1966 DATA 2,73,128,141,182,2,76,2085,42
,201,131,248,222,201,132,240,4319

1916 DATA 193,201,133,246,189,165,184,
201,64,176,20,165,185,201,97,144,228%
1920 DATA 14,2081,123,176,10,17%,196,2,
2406,5,5,184,76,181,42,165,7168

1936 DATA 185,162,15,221,176,70,248,6,
202,16 ,248,77,182,2,96,160,8420

1948 paATA 1,208,6,166,2,208,2,168,3,18
5,216,69,13%,128,185,220,464

1950 DATH 69,133,129,1608,1,96,1608,2,32
,140,52,76,184,46,173,189,6856

1960 DaATA 72,141,151,43,24,101,154,141
,154,43,173,190,72,141,152,43,7748
is7e paTa 105,0,141,155,43,197,186,176
,221,173,189,72,55,229,138,133,1339
1986 DATA 152,17%,196,72,229,131,133,1
5%,173,189,72,24,1681,154,141,189,557
1998 DATA 72,173,198,72,185,0,141,19%8,
72,32,156,43,144,1,96,206,60854

2800 DATA 151,4%3,173,151,43,201,255,280
8,3,206,152,43,206,154,43,173,752

2010 DATA 154,43,281,255,208,3,2086,155
,4%,76,115,43,173,255,255, 141, 2441
2828 DATA 255,255,198,152,165,152,201,
255,208,108,198,153,165,153,2681,255,653

9

28368 DATA 288,2,56,96,24,96,165,136,14
1,154,43,24,161,154,141,151,7255

2840 DATA 43,165,1%31,141,155,43,185,0,
141,152,43,17%,189,72,56,237,8573

2858 paTa 151,43,133,152,173,190,72,23
7,152,43,13%,153,173,189,72,56, 9667
2860 DATA 229,154,141,189,72,173,198,7
2,233,0,141,190,72,32,150,43,7330
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2878 DATA 144,1,96,238,151,43,2088,3,23
8,152,43,238, 154 43 208 3, 8712

2888 DATA 238 155 43 76, 231 43,134,175
,1706,189,201, 74 166 175 96, 165 2019
2898 DATA 155 133 150 165 156 24 11,1
97,13%,151,106,168,185,74, 76 133 8050
2100 DﬁTa 130 2080,185,74,76,133,131,16
8,0,177,1306, 16 93,165, 193 24 7846

2110 paTA 185,4 133 154 32 56 43,166,808
165,150,145, 130 165 144 160 90?5

2120 DATA i, 145 130 200 165 193 145,13
6,2006,169,0,5, 194 145 138 32 8203

2130 DﬁTﬁ 249 99, 160 B 185 192 36,145,
136,260,196, 193 268 246 165 193 5819
2148 paTa 24 105 4, 133 154 165 151 3z,
161,44,96,10,168, 200 288 75 7716

2158 DATA 127 44,185,774, 76 24 181,154,
153,74,76, 286 185 74,76, 105 729 k4

2160 PATA 153 74 76 ZBB 192 128,268,
233,96, 197 150 268 165 151 2407

2176 DﬁTA 32 155 44 56 176 151 160,2,1
77,130,24, 161 130 133 138 165 8321
2180 DQTA 131,185,608, 133 131 32 249,59,
76,33,44,72, 160 2z, 17? 130 5320

2198 DATQ 24 i05 133 154 32,176,43,1
84,160,168, 200 289 76 205 44 8233

2200 DQTQ 185,74, 76 55 229 154 153,74,
76,200,185,74,76, 233 8,153, 9922

2210 PATA 74 76 200 192 128 208,233,96
»162,17,32, 219 44 202 16 250 339

2228 DATA 96 189 180 59 133 128 189,19
8,69,133,129,169,08, 168 2 145 7838

2230 paTh 128 288 192 46 208,249,96,16
4,143,24,121, 292 ?5 291 48 176 459
2248 DATﬁ 3, 200 288 245, 132 140 96,169
+8,133,145, 165 156 133 139 165 1291
2250 DﬁTa 139 32 39 45,230,139,236,145
,165,145, 201, 18 208 241 96,18, 544

2260 oara 168 185 74 76, 133 138 200,18
9,74,76,133, 131 96 72 165 143 9179
22?0 paTa 133 138 169 2z, 133 192 32,241
44,166,145, 32 219 44, 184 32 6733

2280 paTa 25 45 160 8,177, 130 281,255,
240,24,197, 138 240 27 144,19, 172

2290 DATA 164 133 185 202,75,24,1681,19
2,133,192,230,138,165,138, 197 140 3430
2300 DATQ 144, 224 96, 32 242 59 76,60,4
5,165,130,24, 185 133 132 5185

2310 oarn 165 131 105 B 133 133,164,114
5,185,180,69, 133 134 135 198 69, 1649
2329 DQTﬁ 133 135 165 192 133 141 168,
1,177,130,133,144,160,3, 1?7 130 9566
2330 DﬁTa 16, 3 76,33, 46 41, 3 240 23,20
1,1,240,91, 160 z, 17? 6522

2349 DﬁTﬁ 138 56 233,6,24,101,132,178,
165,133,1085,0, 168 76, 246 45 ?943

23508 DQTQ 3z, 145 46 160 2 177 130,168,
169,155,153, 192 35 136 1?7 132 973
2360 DﬁTﬁ 153 192 36 136 16 248 169,19
2,133,132,169, 36, 133 133%,32,25, 7115
23?0 DQTQ 94, 154 138,185, 202 75 133,14
2,160,0,132, 142 164 142 185 128 1828
2388 DﬂTﬁ 9,32, 0 44,164,141,145,134,23
8,142,230, 141 165 142 197 149 3562
2398 oarn 208,234,32, 145 46 76 74,45,1
66,132,164, 133 3z, 13? 221 32 7681

2488 DATA ?9 46 32 230 216 32 281,52,7
6,203,45,169,1, 133 154,32, 721

2410 DATQ 66, 46 32,68, 218 32,0,216,162
192,160, 36, 32 167 221 169,2 2

2428 DATA 6, 133 193 32,9,44,96,162,0,1
69,5,133, 149 164 138 185 8280

7430 paTA 262 75,201,4, 208 2,198,149,1
64,141,189, 215 78 145 134 200 2726
2440 DnTﬁ 232 228 149,2088,245,76,74,45
»169,36,133, 2‘4 169 192 133 243 4806
2458 DaTa 169 8,133,242, 96, 159 5 133,2
44,169,128, 133 243 169 O 133 1122

2468 DATA 242 96 32 79, 46 32, 230 216,1
68,0,177,243, 48 6 153 192 244

24768 DATA 36, 200 288 246 41 127 153,19
2,36,200,132,193,192,1, 248 22 642

2480 DATA 173 192 36, 291 48 208 15,166
,8,185,193,36,153, 192 36, 280 9644

2458 DATA 196 193,208, 245 198 13%,96,1
62,127,169,32,157,192,36, 202 16 147
2508 DATA 250 926, 168 B 185 192 36 281,
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155,2406,18,41,127,2081,123,176,970

2516 pATA 6 261 97 144 2z, 73 32 153,192
:36,200,208,231,96,32, 218 652

2528 paATA 44 3z, 285 46 32,255,41,32,17
1,46,32,1,45,32, 85,48 1039

2538 DﬁTﬁ 76, 184 42, 169 6,133,143,133,
156,133,158, 133 155 133, 157 133 967
2548 DﬁTﬁ 147 169 2,133,146,164,143,24
:121,262,75, 141 188 72, 96 32 7500

2558 DATA 146 42 168 26 185 246 78,153
234,35,136,16, 247 160 32 185 8714

2568 DQTQ 17 ?1 153 74 35 136 16,247,1
69,0,56,237, 189 7z, 133 212 386

2578 paTa 165 186 237 190 72 133,213,3
2,1708,217,32, 230 216 160 8 177 2815
25868 DATA 243 7Z,41, 12? 32 a, 44 153,61
139,200,104, 16 241 160 B 5619

2598 DQTQ 185 199 70 281 155,2408,11,32
20,44 ,153,39, 35 200 192 16 5717

2600 DﬁTﬁ 288 238 32 129 62 76,146,422,
32,508,50,32, 115 50 1?6 48 3345

2618 DATA 32 54,61,176,43,32,115,58,16
2,8,185,192, 35 157 192,35, 7139

2628 paTa 281 155 240 4,280 232,208,24
2,162,3,189, 192 35 32,0,44, 7129

2630 paTa 157 197 74 262 16 244,165,15
8,141,178,72, 165 151 141, 177 72, 1675
2640 paATA 96,32, 121 48 162 i, 189 1%9,7
4,157,173,35, 189 197 74 157,482

2658 DQTA 153 35,202,16,241,165,156,24
,181,157,32, 25 45 168 8,177, 5810

2668 DATA 130 261 255 240 7, 285 178,72
2246,11,144,3,76, 242 47 32 748

2670 DﬁTn 242 52,76, 151 47, 168 3,177,1
30,41,3,240, 31 281 1 288 7947

2630 DﬁTﬁ 235 32 111 48, 32 238,216,168
,8,177,243,72,41,127,32,0, 5934

2690 DﬁTﬁ 44 153 156,395, 184 48,33,2060,
192,14,208, 237 168 2, 177 130 130

2700 DnTﬁ 133 1?6 32 249,59, 169 8,177,
136,32,0,44, 153 156 35 200 686

2710 DATA 196 176 240 4 192 14,208,239
173,177,772, 32 25,45, 165 155 8819

27208 DATA 133 138 168 a, 177 130 281,25
5,240,6,197, 138 248 9, 144 1,186

2730 DATQ 96 32,242, 59 76, 252 47,160,3
,177,130,41, 3 240 31 201 815

2740 DATA i, 288 237 32 111 48, 32 230,2
16,1608,0, 177 243 72,41,127,938

2?58 DATA 32,0, 44 153 176 35 104 48,33
1200,192,14, 288 23? 168 2, 8759

2768 DATA 177 138 133 1?6 32,249,59,16
6,0,177,130, 32 a8, 44 153 176 695 8

2770 paTa 35 268 196 1?6 248,4,192 14,
2088,239,96, 155 155 165 158 32,1694
2780 paTa 151 69 144 6,169,3, 133 134,
88,34,160,3, 1?7 130 41 3, 5663

2790 oara 133 194 76 134 48,32,249,59,
166,130, 164, 131 76 13? 221 150 1673
2800 paTa 119 169 8 153 32,35, 200 1%z,
160,208, 248, 96 165 194 10 18 9?46

2810 DQTA 18 178 168 31 189 74 71,153,
8,32,232,200,192,39, 288 244, 2212

2828 DnTﬁ 96,32, 210 44, 169 49 141,193,
78,32,58,58, 32 115 59 176 514

2838 DﬁTA 3, 141 193 78 162 32,32,129,4
8,169,1,133,145,169,3, 162 67?7

2848 DATQ 32 157 66,3,169,192,157,68,3
169,760,157, 69 2, 169 6 49?7

2850 DATﬁ 157 ?4 2, 169 8,157,75,3,32,8
6,228,16,6,32, 140 52 2637

2860 DATA 76 196 46 162 32,169,5,157,6
6,3,169,128, 157 68 3 169 6340

2870 DATA 5,157,69,3,169,0,157,73,3,16
9,20,157,72,3, 32 86 259 1

2880 DATA 228 16,11,32,129,62,162,32,3

2,129,40,76,196,46,32,52,3142

2898 DQTQ 49 162 8, 160 11 18%,128,5,28
1,155,240,108,32, 8 44 145 5543

2900 DﬁTa 128 208 232 76,15,49,238,145
, 165,145,201, 17 288 181 32 129 699
2918 DATA 62,32,210,44, 169 a8, 133 145,2
46,169,164, 145 185 186 69, 133 2268
2920 DnTﬁ 128 185 198 69 133 129 26,32
»58,50,32,115,548, 32 156 50 3575

2930 DhTA 3z, 119 54,144,5, 160 165,76,2
15,48,32,160,54, 144 3, ?6 5352
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2940 DATA 184,46,169,8,160,11,208,18,3
2,50,50,32,115,50,32,156,3114

2950 DATA 58,32,119,54,176,223,169,4,1
60,7,133,173,132,174,162,32,9213

2960 DATA 32,129,40,162,32,165,173,157
.74,3,169,3,157,66,3,169,5940

2970 DATA 199,157,68,3,169,708,157,69,3
,169,8,157,75,3,32,86,3089

2988 DATA 228,16,3,76,215,48,162,32,16
5,174,168,157,66,3,169,202,9930

2998 DATA 157,68,3,169,75,157,69,3,192
,7,208,10,169,255,157,72,9272

3000 DATA 3,157,73,3,208,17,173,189,72
,56,233,202,157,72,3,173,9470

3018 DATA 198,72,233,75,157,73,3,32,86
,228,16,7,192,136,2408,3,7205

3020 DATA 76,215,48,162,32,32,129,40,1
65,173,201,8,240,19,162,32,7743

3030 DATA 169,202,24,125,72,3,141,189,
72,169,75,125,73,3,141,190, 7861

3048 DATA 72,76,184,46,32,50,50,32,115
,50,176,43,32,54,61,176,3956

3950 DATA 38,165,151,201,47,176,32,165
,150,2061,55,176,26,32,104,42,6685

3960 DATA 32,210,44,165,150,133,143,13
3,155,165,151,133,156,133,158,169,3183
3670 DaTA ©,32,215,46,76,190,46,96,160
,114,185,192,36,153,192, 35,9542

3080 DATA 136,16,247,96,32,46,68,76,18
4,46,169,1,141,187,72,96,6947

3090 DaTA 165,155,1708,165,156,24,101,1
57,133,1386,32,151,69,144,1, 96,6827
3108 DATA 165,138,32,165,44,32,104,42,
169,2,133,192,165,157,133,145, 9739
3116 DATA 165,158,32,39,45,32,104,42,9
6,160,0,185,192,35,2601, 155,8489

3120 DATA 240,9,201,32,240,7,200,192,3
2,208,240,56,96,200,185,192,3862

3130 DATA 35,281,155,240,246,2601,32,260
8,7,200,192,32,208,240,240,235,7299
3140 paTA 24,96,162,0,185,192,35,157,1
99,76,2081,155,240,4,200,232,3870

3i5e paTa 208,242,96,32,50,50,32,115,5
9,176,49,32,54,61,176,44,3985

3160 DATA 230,151,165,151,201,2,144,36
,2081,33,176,32,164,150,153,202,1322
3170 paTa 75,32,216,44,32,255,41,32,1,
45,164,143,132,155,169,2,6780

3180 DATA 133,146,24,121,202,75,141,18
8,72,32,104,42,96,166,155,165, 9265
3190 paTa 158,32,151,69,144,1,96,160,1
,177,130,133,0,200,177,130,9159

3200 DaTA 133,154,200,177,130,41,3,208
,22,32,249,59,164,154,136,177,655

3210 pATA 138,153,192,36,136,16,248,16
9,255,133,148,32,48,62,96,201,15

3228 DATA 2,240,29,32,249,59,166,130,1
64,131,32,137,221,32,230,216,2727

3230 DATA 1608,08,177,243,72,41,127,153,
192,36,104,48,218,200,208,242,4046
3240 DATA 165,154,56,233,6,133,154,76,
3,51,169,1,133,191,32,231,8314

3258 DATA 58,32,145,62,8,169,08,133,191
,408,144,1,96,104,104,165,6784

%260 DATA ©,133,144,76,34,38,32,146,42
,164,155,185,10,76,133,144,7488

3270 DATA 162,18,282,48,31,189,64,72,1
57,34,35,224,5,144,243,189,155

3280 baTh 77,72,157,74,35,189,98,72,15
7,114,35,189,103,72,157,154, 9155

3290 baTh 35,76,108,51,76,243,51,173,2
52,2,201,255,240,249,162,255, 8259

3360 DATA 142,252,2,201,28,208,1,96,16
2,2,221,136,72,2460,5,2682,63

3310 paTa 16,248,48,14,165,144,41,252,
133,176,138,5,176,133,144,76,75

3320 pDATA 243,51,261,58,208,9,165,144,
73,8,133,144,76,243,51,201,200

3330 DATA 32,288,9,165,144,73,4,133,14
4,76,243,51,162,9,221,165,243

3340 DATA 72,240,5,202,16,248,48,175,1
38,72,165,144,41,15,133,144,8566

3350 DATA 104,16,10,160,10,5,144,133,14
4,165,144,41,3,170,189,123,7940

3360 DATA 72,141,51,35,165,144,41,8,74
,74,74,170,189,121,72,141,7794

3370 DATA 91,35,165,144,41,4,74,74,1706
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,189,121,72,141,131,35,165,8388

3380 DATA 144,41,240,74,74,74,74,178,1
89,126,72,141,171,35,76,145,8932

3390 DATA S51,32,96,51,164,155,165,144,
153,10,76,96,165,158,166,155, 846

3400 DATA 32,151,69,144,1,96,32,96,51,
160,1,165,144,145,1306,166, 864

34106 DATA 157,134,145,165,158,32,39,45
,164,155,185,10,76,133,144,76,7352
34208 DATA 164,42,173,68,71,73,3,141,68
,71,178,1606,0,18%9,56,71,5285

3430 bata 153,24,71,232,200,192,3,2068,
244,96,173,69,71,73,6,141,8787

3448 DATA 69,71,170,160,0,189,56,71,15
3,44,71,232,200,152,6,208, 9283

3450 DATA 244,96,132,177,162,32,32,12%
,40,164,177,132,212,169,0,133,29

3460 DATA 213,32,170,217,32,230,216,16
8,255,200,177,243,72,41,127,32,2532
3478 DATA ©,44,153,231,70,104,16,241,3
2,121,48,160,20,185,225,70,9246

3480 DATA 153,156,35,136,16,247,169,25
5,141,252,2,32,106,62,96,160,9828

34908 DATA 255,200,177,243,153,0,5,16,2
48,160,127,169,48,153,192,36,55

3588 DATA 136,16,250,169,36,141,192,36
,169,193,13%,132,169,36,133,133,1674
35108 DATA 165,144,72,41,240,74,74,74,7
4,141,176,72,104,41,4,208,7287

3528 DATA 12,160,255,200,177,243,145,1
32,16,249,76,99,53,160,255,200,4443
3530 DATA 185,8,5,48,5,201,46,208,246,
136,132,179,162,29,169,2,9392

3540 DATA 141,175,72,185,0,5,41,127,15
7,128,5,2082,136,48,13,206,7423

3558 baTa 175,72,16,239,169,44,157,128
;5,2082,16,226,232,160,1,18%,1353

3568 DATA 128,5,153,192,36,200,232,224
,30,208,244,166,179,189,0,5, 18060

35780 DATA 16,11,136,185,192,36,9,128,1
53,192,36,208,12,232,189,0,9447

3586 pATA 5,153,192,36,48,3,200,2088, 24
4,165,144,41,8,240,8,169,143

3598 DATA 192,133,132,169,36,133,133,1
69,0,141,11%,54,1608,255,200,185,32932
36080 DATA 192,36,48,46,201,69,208,246,
238,113,54,136,185,192,36,9,318

3610 DATA 128,153,192,36,162,255,232,2
00,185,192,36,72,41,127,157,114,1663
3628 DATA 54,169,48,153,192,36,1084,16,
237,232,142,113,54,169,155,157,2876
3636 DATA 114,54,160,255,200,185,192,3
6,16,16,41,127,15%,192,36,26006,97956
3640 DATA 169,46,153,192,36,132,179,76
,213,53,261,46,208,230,132,179,3939
3656 DATA 260,185,192,36,16,250,41,127
,153,192,36,165,179,24,169,176,610
3668 DATA 72,168,173,176,72,268,1,136,
169,155,153,193,36,173,113,54,513

3670 DATA 240,16,162,0,189,114,54,153,
193,36,281,155,240,4,232,2060,3683

3680 DATA 208,242,173,193,36,201,45,26
8,22,17%,194,36,201,44,208,15,111

36906 DATA 166,6,185,195,36,153,194,36,
201,155,2408,3,200,208,243,166,5681
37006 DATA 255,206,177,132,201,155,268,
249,132,179,162,127,169,32,157,128,412

2

3710 DATA 5,202,16,250,165,144,41,3,17
9,240,36,202,208,14,164,138,1485

3726 DaThA i185,202,75,56,229,179,16,22,
i62,0,2406,21,164,138,185,202,1686

3730 DATA 75,56,229,179,16,7,73,255,74
,168,76,66,54,74,170,160,8815

37406 DATA 255,280,177,132,2081,155,248,
6,157,128,5,232,208,243,169,128,5338
3750 DATA 133,132,169,5,133,133,96,08,1
18,54,249,61,155,173,199,70,424

3760 DATA 201,68,288,23,173,200,70,281
,58,246,14,2081,56,240,14,281,1978

3770 DATA 49,144,8,201,52,176,4,144,4,
24,96,56,96,173,201,70,7246

3786 DATA 201,58,240,245,208,245,169,08
,141,3%4,35,162,32,32,129,46,6867

3796 DATA 169,36,157,66,3,169,768,157,6
9,3,169,199,157,68,3,32,5389

3800 DATA 86,228,189,67,3,72,162,32,32
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»129,406,104,201,1,240,2,6539

3818 DQTQ 24,96, 169 72 162 139,160,1,3
. 2,48,69,173, 252 z, 162 255 101

3820 DﬁTﬁ 261,43,240,236,201,35,208,24
3,142,252,2,56,96,169,0,133,620

3838 DATA 180,32,68,218,162,0,134,193,
189,152,36,157,192,35,201,155,2824
3840 DATA 240,3,232,208,243,134,193,16
2,1,189,192,35,201,64,240,8,1948

3856 DATA 232,228,193,208,244,76,101,5
8,134,138,169,56,133,131,169,86,1387
3860 DATA 133,130,232,134,139,160,0,17
7,1306,240,234,48,18,221,192,35,2044
38786 DATA 208,4,232,200,208,241,169,4,
32,251,59,166,139,208,230,41, 3547

38808 DATA 127,221,192,35, 283 248,1608,3
2177,130,133, 176 232 134 139,18, 2394
3898 DATA 170 189 127 56,141, 245 55,18
9,128,56,141, 247 55 169 0 133,5 7

2500 DﬁTﬁ 178 164 139 185 192,35,201,4
@,240,2,56,96,200,185,192,35, 1038

3916 DﬁTﬁ 201 68, 176 245 201 65,176,35
2132,242,132, 139 3z, 241 61 32 611

3928 DATA a, 216 176 230,32, 254 55,176,
225,164,242,185,192,35, 281 41, 4481
3938 DATQ 208 3,76, 286 595, 281 44,240,2
11,208,207, 132 139 32, 54 61 786

33480 DﬁTa 176 280 164 178 155 156,153,
159,08,165,151,153,163,8, 165 176 2345
3958 DﬁTa 201,7, 240 9, 166 156 165 151,
32,22,56,176, 227 164 178 169 2871

3968 DATA 128 153 198 B, 32 254 55,176,
215,165,139, 24 105 4, 133 139 9587

3378 DATA 168 76 133 55, 200 132 140,16
4,138,166,140,32,206,61,162,0, 9781
3988 DATA 189, 192 35, 291 155 248 3,232
,208,246,134, 193 32 221 61 164 4725
3998 DATA 138 169 35 153 192 35 165,19
9,153,193,35, 32 255 255 144 2285
4000 paTA 26,76,1, 55 165 188 164 178,1
53,195,0,230, 178 200 i1%2,3, 3077

4810 DATA 1?6 8, 170 32 199 61,230,188,
24,96,56,96, 134 150,332,265, 6917

4020 DATA 45 168 e, 177 130 281,255,248
:6,197,150, 240 11 144 2 56,293

4038 DaTﬁ 96 32 242 59 76 27 56,96,160
: 3,177,130, 41 3,240,26,642

4848 DﬁTn 201 1,240,180, 160 2,177,138,5
6,233,6,32, 251 59 169 4 80 6

4050 DﬁTa 32 251 59 166 136,164,131,32
2 137,221,224, 96 83 81 213 8, 8499

48608 DATA 65 66 211 1 83, 81 218,2,82,7
8,196,3,69, 88 208 4, 6304

4670 DﬁTﬁ 76 79 199 $,73,78,212,6,67,7
8,212,7,83, 85 285 8,6557

4080 pata 65 86 197 9,0,245,56,147,56,
2087,56,14,57, 166 97, 175 886 9

40898 PATA 57,163,56,45, 57 61,57,132,57
232,248,577, 165 212 41 127 8932

4106 paTh 133 212 166 195,32,199,61,24
:96,169,0,141,250,61, 32 248,786

4110 pata’ 57, 32 79 46 32 230,216,32,45
»58,165,212, 72 32 0 216 8144

4129 DaTh 104,16 15 173,2508,61, 240 i@,
162,179,160,74, 32 152 221 32 63

4130 DATQ 96 218 76 156 56 32 248 57,1
62,36,160,62,32, 167 221,32, 9881

4148 DﬁTﬁ 209 222 162 185 168 74,32,15
2,221,32,40, 219 144 1,96, 32 7918°

4150 DATA 204 221 176 6, 32 251 61,76,2
84,56,96,32, 248 57 32, 209 9731

4168 DATA 222 162 185 168,74,32,152,22
1,32,219,218, 144 126,32, 284 1868

4170 paTh 221 144 228 26,32, 248 57,162
,191,160,74, 32 152 221 32 102 789

4188 DATA 218 144 1 96,32,230,216,32,4
5,58,32,79,46,32, 0 216 5168

aive pata 76 156 56 32,4,58,32,11,58,3
2,22,58,32, 184 5? 76 2397

4200 paTh 156 56 96 32 4,58,32,11,58,3
2,22,58,32,79,57, 176 2537

4210 pata 3 ?6 156 56 96,32, 35 58,32,6
8,218,165, 167 133 169 32,886

4220 DQTA 182,221,166, 169 165 171,32,2
2,56,176,7, 248 7, 32 192 218 9047

4238 DATA 144 2 56 96 238 169 165,169,
197,168,240, 227 144 225 230 171 9626

60

4240 DATA 165,171,197,172,240,213,144,
211,24,96, 32,4 58,32, 11 58 5871

4250 DATA 32, 22 58 32 184 57 176,19,32
;73,98,32,79,57, 176 11 3955

4250 DATA 32,87,58, 32 4B 219,176,3,76,
156,56,96,32, 248 57 32 6805

4276 DQTQ 204 221 144 244 96,32,248,57
232,209,222, 144 245 96 32z, 35,13 )

4288 DﬁTﬁ 58 169 a8, 133 1?3 133,174,165
,167,133,169, 166, 169 165 171 32 3677
42956 DATA 22,56, 176 6 238 173 208 2,23
0,174,230,169,165,159,197,168,7158
4306 DATA 240,233,144,231,2308,171,165,
171,197,172,240,219,144,217,32,68,6300
4316 DATA 218,165,173,133,212,165,174,
133,213,32,170,217,24,96,165,178,3931
4320 DATA 240,4,201,1,240,3,104,104,56
296,165,178,201,2,208,246, 3065

4338 DATA 96,160,1,185,198,0,16,238,13
6,16,248,96,165,164,197,163,3763

4346 DATA 144,228,165,1608,197,159,144,
222,96,162,7,181,159,149,167,2082,5421
4356 DATA 16,249,96,160,0,177,243,48,1
5,201,46,240,3,200,208,245,4349

4360 DATA 141,250,61,169,155,145,243,9
6,41,127,145,243,200,208,244,166,7952
4378 DATh 186,189,251,72,168,189,193,7
2,176,32,167,221,96,166,180, 189,5565
4380 DATA 251,72,168,189,193,72,176,32
,152,221,96,160,1,185,192,35,1475

4328 DATA 201,68,176,4,201,65,176,8,28
8,196,193,208,240,76,254,58,5263

4406 DATA 132,138,152,24,1085,4,133,148
2 32,54,61,176,19,165,151,32,6965

4418 DATA 25,45,160,0,177,130,2081, 255,
2408,6,197,150,240,9,144,1,1726

4428 DATA 96,32,242,59,76,1408,58,160,3
2177,136,41,3,240,241,201,2397

4438 DATA 1,240,10,1660,2,177,1306,56,23
3,6,32,251,59,169,4,32,7237

4446 DATA 251,59,166,130,164,131,32,13
7,221,169,4,133,139,32,2087,58,360

4458 DATA 164,138,76,114,58,164,138,16
6,140,32,2086,61,165,193,56,229, 3871
4468 DATA 139 133 193 32 221 61 164,13
8,169,35,153, 192 35 165 188 200 3818
4470 DQTQ 153 192 35 132 138 170 182,2
$1,72,168,189,193,72,170,32, 167 3872
4480 DQTQ 221,230, 180 96, 168 i, 185 152
239,201,155, 240 53 201 40 248,4575
4498 paTa 13 201 41 240 ?,201,35,208,9
;200,200,76, 58 59 280 76 163

4500 DATA 8,59, 132 242 132 138,32,241,
61,32,8,216, 176 41,166,242, 2387

4510 DﬁTﬁ 138 133 140 56 229 138,133,1
39,32,267,58, 164 138 298 196,193, 5160
4528 DaTa 240 27,185,192,35, 281 155 24
8,20,162,4, 221 82 73,240,9, 851

4530 paTa 282 16 248 281, 41 240,230,556
:196,200,76,0, 59 168 B 185 9682

4540 paTa 192 35 201 155 248 7,281,448,
240,44,2060, 288 242 168 8,185, 4636

4550 DATA 192 35 281 155 240,9,201,41,
240,422,200, 288 242 248 37 162 5953
4568 DATA 0 189 193 35, 157 64,36,201,1
55,240,5, 232 206 76, 123 52, 1773

4570 DﬁTﬁ 32,7, 60 176 15 96 280,185,19
2,35,201,41, 240 8,201, 155 2539

4588 DﬁTﬁ 240 z, 288 242 56 96,132,208,
136,185,192, 35 201 48 208 248 5727
4598 paATA 132 20? 162 255,164,207,232,
280,196,288, 248 9,185,192,35, 157 6650
4600 DATA 64 36, 76 176 52, 169 155 157,
64,36,32,7, 66 1?6 213 165 9769

4618 DATA 208 56, 229 287 281 1,240,284
,166,2087,173, 64 36 157 192 35 3109
4620 DQTQ 173 65 36 232 157 192 35,164
208,232,200, 185 192 35,157,192, 6478
4630 DATQ 35,201,155, 288 244 76,87,59,
160,2,177, 139 32,251,59, 169 1607

4640 paTA 4,24 181 130 133 138 165,131
,1085,0,133,131,96, 150 B 132 8743

4650 DATA 142 32 164 60 281,155,240,35
,144,1,96,32, 221 60, 165 183, 1345

4660 DATA 281 24, 208 14,32, 19 61,176,2
41,32,249, 60 32 197 61 76 9991

4678 DATA 68 165 142 24,105,3,168,76
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;9,60,160,0,132,142,32,5819

4680 DATA 164,60,201,155,240,48,144,1,
96,32,221,60,165,183,201,42,1420

4698 DATA 208,7,32,219,218,176,241,144
29,281,47,208,16,32,40,219,733

4760 DATA 176,230,32,249,60,32,137,61,
164,142,76,55,60,165,142,24,8783

4716 DATA 1685,3,168,76,55,608,160,06,132
,142,32,164,60,201,155,240,2071

47206 DATA 39,144,1,96,32,221,608,165,18
3,201,43,208,7,32,102,218,843

4738 DATA 176,241,144,9,201,45,208,235
»32,96,218,176,230,32,249,60,4358

4746 DATA 32,197,61,164,142,76,114,68,
24,96,185,64,36,201,35,248,75

4756 DATA 6,201,155,240,44,56,96,260,1
85,64,36,201,155,240,246,133,5717

4768 DATA 181,260,185,64,36,133,183,26
1,155,246,22,200,185,64,36,201,3513
47786 DATA 155,240,14,201,35,208,222,26
8,185,64,36,201,155,240,214,133,6654
4788 DATH 182,24,96,166,181,32,238,60,
32,141,221,166,182,32,238,60,2678

4796 DATA 32,156,221,96,189,193,72,133
,252,189,251,72,133,253,96,165,6386
4866 DATA 142,24,1085,2,168,24,165,3,17
9,189,64,36,153,64,36,201,8253

4818 DATA 155,240,5,200,232,76,3,61,96
,166,181,32,238,60,32,141,99354

4820 DATA 221,32,209,222,144,2,56,96,1
66,182,32,238,60,32,156,221,2138

4830 DATA 32,219,218,176,241,32,2084,22
1,176,236,24,96,32,123,61,176,2488
4840 DATA 5,32,79,61,144,1,96,164,285,
200,32,123,61,176,247,32,1247

4850 DATA 148,61,164,205,96,165,203,16
2,2,221,56,73,2408,5,202,16,815

4860 DATA 248,48,15,189,59,73,133,141,
165,204,201,91,176,4,2061,65,20824

4870 DATA 176,2,56,96,56,233,65,24,161
,141,133,150,201,64,176,242,3530

4880 DaTA 96,185,192,35,201,155,240,16
,133,2063,200,185,192,35,201,155,5933
4898 DATA 240,6,133,204,132,2085,24,96,
56,96,165,203,32,180,61,176,1565

49608 DATA 23,133,151,165,204,32,1808,61
,176,14,138,24,1081,151,170,2082, 26801
4918 DATA 224,64,176,4,134,151,24,96,5
6,96,162,9,221,62,73,240,348

4928 DATA 5,202,16,248,56,96,189,72,73
+24,96,166,181,32,238,60,400

4930 DATA 32,171,221,96,189,192,35,153
,192,35,201,155,240,4,200,232,5954
4940 DATA 208,242,96,166,193,189,192,3
5,157,194,35,202,228,138,2406,245, 8885
4950 DATA 176,24%,239,193,236,193,96,1
69,35,133,244,169,192,133,243,96,73082
4968 DATA 251,61,35,62,32,182,221,162,
42,160,62,32,167,221,162,36,16836

4970 DATA 160,62,32,137,221,32,48,219,
162,42,160,62,32,152,221,32,9988

4988 DATA 102,218,162,191,160,74,32,15
2,221,32,219,218,96,48,62,179,2568
4998 DATA 69,169,0,133,139,168,178,134
,140,166,139,189,216,69,24,1085,2425
5688 DATA 2,133,128,189,226,69,165,0,1
33,129,166,1408,189,192,36,32,847

5818 DATA ©,44,228,148,208,2,73,128,14
5,128,232,2060,192,38,208,236,6422

5828 DATA 160,0,238,139,165,139,281,3,
208,205,96,173,31,208,201,6,29936

5838 DATA 208,16,104,104,169,155,141,1
92,36,169,0,133,191,141,2081,75,2578
5848 DATA 56,96,173,252,2,201, 255,248,
226,32,163,42,166,148,96,32,2569

5858 DATA 145,46,169,0,133,148,32,48,6
2,32,1086,62,166,148,164,191,489

5868 DATA 208,30,172,2601,75,2088,25,160
,4,217,1808,72,2408,5,136,16,262

5870 DATA 248,48,20,141,179,72,261,155
,208,70,1406,179,72,76,255,62,30889

5886 DATA 201,155,208,3,76,255,62,261,
27,208,10,32,106,62,201,155,737

50896 DATA 240,46,76,222,62,160,12,217,
76,70,240,18,136,16,248,157,2052

5188 DATA 192,36,232,134,145,224,114,1
44,173,202,134,148,208,168,185,50,6088
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5118 pATA 70,141,250,62,185,63,70,141,
251,62,32,255,255,76,149,62,3278

5120 DATA 166,114,136,185,192,36,261,3
2,240,248,169,155,200,153,192,36,6052
5138 DATA 132,193,169,0,133,191,24,96,
32,145,46,169,0,133,148,96,8732

5140 DATA 166,148,240,8,2082,169,32,157
,192,36,134,148,96,166,148,2406,4828
5156 DATA 251,202,134,148,596,166,148,2
24,113,176,241,232,134,148,96,166,7225
51686 DATA 148,189,193,36,157,192,36,23
2,224,122,208,245,96,162,122,189,7288
5176 DATA 192,36,157,193,36,202,228,14
8,16,245,232,169,32,157,192,36,4693
5i80 DATA 141,50,37,96,165,148,56,233,
38,16,3,24,1085,114,133,148,8032

5198 DATA 96,165,148,24,185,38,201,114
,144,244,56,23%,114,76,1089,63,1565
5280 DATA 162,0,165,148,201,38,144,8,1
62,38,201,76,144,2,162,76,9261

5216 DATA 134,148,96,32,127,63,169,37,
133,141,32,76,63,1968,141,16,8381

5226 baAThA 249,96,32,127,63,169,37,133,
141,32,62,63,196,141,16,249,716

52360 DATA 96,169,4,141,124,37,16%,1,14
1,201,75,32,142,62,176,47,8867

5240 DATA 32,156,46,162,0,169,89,133,1
28,169,706,133,129,160,0,177,1028

5256 DATA 128,240,222,217,1%2,36,2688,3
4,200,192,3,208,242,189,111,78,5122
5268 DATA 141,236,63,189,118,70,141,23
7,63,32,146,42,32,255,255,169,4223
52786 DATA 0,141,124,37,141,2061,75,76,2
81,37,232,165,128,24,185,3,9450

5288 DATA 133,128,144,201,230,12%,288,
197,165,155,162,0,56,233,26,48,1826
52906 DATA 3,232,208,248,72,138,24,185,
161,141,19,32,104,24,185,187,9276

53686 DATA 141,20,32,166,158,232,138,16
2,08,56,233,10,48,3,232,2068,1402

5316 DATA 248,72,138,24,165,144,141,21
32,1084 ,24,185,154,141,22,32,6426

5326 DATA 96,32,146,42,169,80,141,1993,
706,169,58,141,200,70,169,155,3235

5338 DATA 141,201,706,169,72,162,3,168,
8,140,72,71,32,48,69,32,5671

5340 DATA 119,69,32,104,69,32,142,69,3
2,1084,69,165,159,133,138,165,898

5350 DATA 160,56,229,159,48,7,165,164,
56,229,163,16,8,160,141,32,93444

5368 pATA 140,52,76,196,46,162,32,32,1
29,40,162,32,169,3,157,66,7675

5376 DbaTA X,169,70,157,69,3,169,199,15
7,68,3,169,8,157,75,3,7212

5386 pATA 169,8,1%57,74,3,32,86,228,48,
213,166,138,189,202,75,133,3547

5396 DATA 149,165,163,32,151,69,176,933
,1608,1,177,130,133,144,166,3,781

54088 DATA 177,130,16,3,76,98,65,41,3,2
40,3,76,115,65,160,2,5857

54106 DATA 177,130,168,32,249,59,169,15
5,15%3,192,36,136,48,8,177,130,1297
5428 DATA 153,192,36,76,218,64,169,192
,133,132,169,36,133,133,32,25,9841
5438 DATA 54,32,49,65,2306,138,165,138,
197,160,240,174,144,172,165,159,7592
5446 DATA 133,138,32,26,65,236,163, 165
,163,197,164,240,157,144,155,162,7316
5458 DaTA 32,32,129,40,96,32,87,65,76,
2408,64,169,11,162,32,157,9113

5466 DATA 66,3,169,0,157,72,3,157,73,3
,169,155,32,86,228,48,8747

5478 pATA 34,96,169,11,162,32,157,66,3
,165,149,157,72,3,169,0,7589

54868 DATA 157,73,3,169,5,157,69,3,169,
128,157,68,3,32,86,228,8711

5496 DATA 48,1,96,104,104,76,215,48,16
2,127,169,32,157,128,5,202,12206

5588 DATA 16,250,96,32,87,65,160,4,185
,220,70,153,128,5,136,16,8916

55168 DATA 247,76,240,64,201,1,2688,19,3
2,249,59,166,130,164,131,32,1386

5528 DbaTA 137,221,32,230,216,32,2081,52
,76,240,64,160,2,177,130,168,3060

5538 DATA 32,249,59,152,56,233,6,24,198
1,139,170,165,131,1085,0,168,677

5548 baTA 76,126,65,32,560,50,32,115,56
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»32,156,50,32,119,54,144,6167

5558 DATA 3,76,79,49,32,160,54,144,3,7
6,184,46,32,146,42,169,7945

55608 DATA 72,162,34,76,86,64,32,146,42
,169,71,162,138,160,0,140,9635

5578 DaTA 70,71,1408,72,71,32,48,69,32,
119,69,32,104,69,32,142,5616

5580 DATA 69,32,104,69,32,137,67,32,10
4,69,165,160,197,159,176,3,844

5598 DATA 76,124,64,165,164,197,163,14
4,247,165,161,197,159,208,6,165,6778
56008 DATA 165,197,163,240,235,165,161,
197,1606,208,6,165,165,197,164,2408,9245
5616 DATA 223,165,160,56,229,159,133,1
71,133,169,165,164,56,229,163,133,6442
5628 DATA 172,56,165,161,229,159,133,2
82,56,165,165,229,163,133,201,32,5914
5638 DATA 50,67,10,1760,189,131,67,141,
215,66,189,132,67,141,216,66,3251

56408 DATA 32,104,42,165,159,133,173,16
5,161,133,174,165,165,32,25,45,1151
5658 DATA 160,0,177,130,201,255,240,19
3197,174,240,8,176,13,32,242,4299

o668 DATA 59,76,79,66,166,174,165, 165,
32,165,44,165,130,133,132,165,3295
5676 DATA 131,133,133,165,163,32,25,45
,1606,08,177,130,201,255,240,87,4796
5680 DATA 197,173,246,8,176,81,32,242,
59,76,119,66,169,35,133,135, 735

5638 DATA 169,192,13%,134,160,2,177,13
8,24,105,4,168,136,133,154,132,1647
5700 DATA 149,177,130,145,134,136,192,
%55,288,247,155,174,141,192,35,165,?97

5716 _DATA 132,133,130,165,133,133,131,
173,70,71,240,3,32,169,67,164, 1349
57206 DATA 149,280,132,154,32,56,43,165
,165,32,101,44,164,149,177,134,1859
5730 DATA 145,132,136,192,255,2088,247,
32,255,255,176,3,76,74,66,32,2166

5740 DATA 46,68,32,1,45,32,104,42,24,9
6,230,174,230,173,198,171,4415

5750 DATA 165,171,201,255,208,26,230,1
65,230,163,198,172,165,172, 201,255,159
6

5768 DATA 208,2,56,96,165,159,133,173,
165,161,133,174,165,169,133,171,65086
57706 DATA 24,96,230,174,230,173,198,17
1,165,171,201,255,208,242,198,165,2482
5780 DATA 198,163,76,249,66,198,174,19
8,173,198,171,165,171,2081,255,208,1436
5796 DATA 223,2408,195,165,165,197,163,
208,45,165,161,197,159,2088,5,104 ,5458
5806 DATA 104,76,124,64,144,28,165,160
,96,229,159,24,101,161,133,161,2976
5810 DATA 201,64,176,235,165,160,72,16
5,159,133,1606,104,133,159,169,1,3491
5828 DATA 24,96,169,0,24,96,144,250, 16
5,164,56,229,163,24,1081,165,3346

5838 DATA 133,165,201,64,176,261,165,1
64,72,165,163,133,164,104,133,163,5583
5840 DATA 169,2,24,96,233,66,36,67,17,
67,169,2,133,176,169,71,9388

5858 DATA 162,239,160,3,76,125,69,32,1
46,42,169,1,133,176,141,70,9884

5860 DATA 71,169,71,162,168,1608,08,76,2
89,65,160,4,185,192,35,201,2711

58786 DATA 61,240,1,96,200,196,149,176,
250,185,192,35,201,68,176,244,8166
5880 DATA 204,65,144,240,140,73,71,32,
54,61,144,5,172,73,71,2088, 9885

58%0 DATA 227,165,150,24,181,202,133,1
50,201,64,176,215,165,151,24,101,4041
5968 DATA 201,133,151,201,64,176,229,1
?2,73,71,162,2,165,150,221,59, 3656
5918 DpATA 73,176,3,202,16,248,72,189,5
6,73,153,192,35,104,56,253,2756

5928 DATA 59,73,24,105,65,200,153,192,
35,230,151,165,151,162,9,221,4987

5938 DATA 72,73,176,3,202,16,248,72,18
9,62,73,200,153,192,35,104,2496

5948 DATA 56,25%,72,73,170,189,62,73,2
00,153,192,35,76,179,67,169,3077

5950 DATA 0,133,151,133,1560,173,69,71,
208,29,32,111,68,230,150,165, 2880

59606 DATA 150,201,64,144,245,169,0,133
»150,230,151,165,151,201,64,144,5915

62

5978 DATA 233,32,1,45,76,104,42,32,111
,68,236,151,165,151,2601,64,2323

59286 DATA 144,245,169,0,133,151,230,15
8,165,150,201,64,144,233,176,225, 8840
539%8 DATA 165,151,166,150,133,186,134,
187,32,151,69,144,3,76,203,68,1291
6060606 DATA 165,130,133,188,165,131,133,
189,1606,3,177,130,48,239,201,2,3624
6618 DATA 2088,235,136,177,130,56,233,6
;168,169,155,153,192,36,32,249,4676
60628 DATA 59,136,48,8,177,130,153,192,
36,76,160,68,32,231,54,165,1559

6638 DATA 188,133,136,165,189,133,131,
168,2,177,1368,56,233,2,24,101,397

6648 DATA 130,133,252,165,131,105,08,13
3$,253,32,171,221,165,186,133,151,6491
6658 DATA 165,187,133,150,96,32,146,42
;162,71,162,106,160,0,1408,72,235

te6e _DaTa 71,32,48,69,32,119,69,32,104
;69,32,142,69,32,104,69,5919

6078 DATA 165,160,197,159,144,6,165,16
4,197,163,176,3,76,124,64,165,2704
6oge DATA 159,133,164,166,161,165,163,
32,151,69,176,5,165,163,32,165,2436
60%0 DATA 44,230,161,165,161,197,160,2
40,234,144,232,230,163,165,163,197,164

8
6188 DATA 164,240,220,144,218,32,146,4
2,32,210,44,32,1,45,76,104,7323

6116 DATA 42,133,133,134,132,132,177,1
85,216,69,24,105,2,133,128,185, 2450
6126 DATA 220,69,165,0,133,129,160,0,1
?7,132,201,155,240,5,145,128,3749

6138 DATA 200,2088,245,96,32,163,42,201
,155,268,2,24,96,201,27,208,2485

6140 pATA 2,56,96,32,225,38,76,83,69,1
?4,72,71,165,155,149,159,2318

6158 DATA 165,158,149,163,238,72,71,96
4 169,71,162,196,1608,1,132,177,3912
6168 DATA 32,48,69,32,83,69,176,1,96,1
04,104,32,146,42,96,169,8754

61786 DaTA 71,162,218,160,2,76,125,69,1
34,150,32,25,45,160,0,177,8767

61806 DATA 136,201,255,240,6,197,150,24
0,108,144,2,56,96,32,242,59,1113

6196 DATA 76,156,69,24,96,216,69,70,71
232,72,112,152,35,35,35,6346

6266 DATA 3I5,128,162,141,163,225,236,2
27,128,136,227,137,128,145,153,152,824
]

6218 DATA 151,128,128,128,161,161,144,
145,128,128,128,180,185,176,165,154,72
60

62286 DATA 128,128,128,128,128,128,128,
128,128,155,128,162,141,163,225,236,81
8

4

6238 DATA 227,128,226,249,128,162,225,
242,242,249,128,171,239,236,226,229,51
a3

6248 DATA 128,134,128,162,242,249,225,
238,128,179,227,232,225,248,240,229,56
23

6258 DPATA 236,128,155,23,31,62,76,99,1
12,44,52,146,161,43,43,43,6950

6260 pATA 63,63,63,63,63,63,63,63,63,6
3,63,63,63,125,126,254,9697

6278 DATA 255,28,29,30,31,157,156,127,
158,159,68,73,82,71,79,84,9218

6288 DaTA 83,65,86,76,79,65,83,69,84,8
7,73,68,76,73,83,0,5473

6298 DATA 155,254,65,98,66,173,162,48,
49,49,49,47,50,65,28,29,4964

6388 pATA 30,31,8,20,11,4,3,13,5,6,7,1
5,18,16,1,172,287

6318 DATA 11,100,232,184,68,74,212,197
,150,68,54,43,92,116,64,62,9709

6326 DATA 39,40,39,38,46,50,50,68,65,6
?,51,52,52,52,52,64,3780

63386 DATA 50,255,254,253,159,158,157,1
56,155,127,126,125,31,36,29,28,11

6348 DATA 27,68,49,58,42,46,42,155,68,
49,5%8,32,32,32,32,32,2882

6358 DbATA 32,32,32,32,32,32,32,155,37,
114,114,111,114,69,114,114,8527

6360 DATA 111,114,37,114,114,111,114,2
6,0,0,0,0,48,114,1081,115,5083

6370 DATA 115,0,97,06.107,161,121,38,10
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B e
8,0
,114,101,236 ,0,0,06,0,6,0,0,0,0,0,0,38
6390 DATA 101,26,50,101,99,97,108,99,2
8400 DATA B 0.0 6 0.0 0

,0,0, 9,0,0,98,12
6,50;42,55; 1553 1 Aoty o Dm0 e
6410 DATA 0,0,0,47,38,38,47,46,0,50,47
,55,0,0,8,35,995
64206 DaTa'47.44,53,45,46,0,0,0,74,71,1
84,72,180,229,248, 244, 4558
6430 DATA 128,128,128,128,174,245,237,
226,229,242, 1%8, 128, 186, 245, 238, 227, 37

6440 DATA 244,233,239,238,128,128,128,
128,128,128,128,128,36,37,44,37,9761
6450 DATA 52,37,26,0,48,111,115,165,11
6,165,111,110,0,35,117,114,73%6%

64606 DaTA 115,114,114,12,0,56,37,52,53
;50,46,155,35,47,48,57,4258

64706 DATA 26,0,48,111,115,165,116,1865,
111,110,06,35,117,114,115,111,5878

6480 DATA 114,12,0,50,37,52,53,508,46,1
55,45,47,54,37,26,0,2719

6496 DATA 48,111,115,165,116,185,111,1
16,0,35,117,114,115,111,114,12,8348
6568 DaTA 8,50,37,52,53,50,46,155,53,1
i2,112,1841,114,06,108,101,7865

6516 paThA 162,116,0,111,162,06,34,188,1
11,99,187,155,44,111,119,1081,9453

6528 DaTA 114,0,114,105,1063,1064,116,8,
111,1062,0,34,108,111,99,187,7323

6538 DATA 155,53,112,112,101,114,6,168
,161,1062,116,0,111,162,0,36,6280

LISTING 2: ASSEMBLY

{ 1] AVERD :BCALC.PT1 8880 JSR IVCRS
:iu 12 .gPT NO LIST 8890 BFLP JSR CLRTXT
8126 #= 0 89680 JSR SHHREF
8130 PASS .= PASS+1 8916 HINP JSR CLRSTR
0146 .IF PASS=1 8920 LbA NSOL
81580 .INCLUDE #D:BCALC.PT2 8930 CHMP #5 }sel
0166 +ENDIF 89486 BN oPT
ei7e ;@I 8950 JMP COMMODE
9180 ;save X & res X in K5aV 8960 TOPT C 3
0196 +MACRO CLOSE 8976 BNE TKEY
8208 LDX 88 {¥%1%16 0980 JSR SHOWST
8218 JSR CLOSE 89906 FLP
0228 +ENDM 18008 TKEY LDA CH
8230 1616 FF
8240 LOPT MO LIST 1020 BEQ HINP
08250 #= $2000 1030 JSR GKEY
0260 SCMEM .DS 48%28 18406 LDX 816
8270 THTWIN .DS 160 1050 STA DMO
9280 BF1 .DS $80 1060 s

AND 8S7F
1678 TSKY CMP SPCKEY,X
BEQ SPCAL

9300 STRING .DS $80 1080

9310 MDLST .BYTE $70,$70,$50,%$42 1090 DEX

8320 .HORD SCMEM 1100 BPL TSKY
0338 BYTE $98,2,2,2,2,2,2 1110 LDA DM@
8340 BYTE 2,2,2,2,2,2,2,2 1120 JSR INPUT
8358 YTE 2,2,2,2,2,$90,%42 1130 BCS BFLP
0360 WFLP .WORD THTWIN 1146 JHP GTIN
8376 YTE 2,2,2,%541 1158 SPCAL _LDA SPECL,X
0380 WORD MDLST 1166 STA SPJMP+L
8390 ; 1170 LDa SPECH,X
8480 DLI PHA 1186 STA SPJMP+2
0410 1190 LDA #SFF
0420 PHA 1208 STA CH
0430 LDX 1210 SPJMP JSR S$FFFF
0440 LDA DLIC,% 1226 JSR SHWT2
0450 STA W 1230 JHP BFLP
0460 5TA COLPF2 1246 GTIN LDA STRING
0470 INC DL 1250 CMP SIEOL
8480 PLA 1260 BNE GTHL
0496 Tax 1276 JSR SHOCEL
0500 PLA 1280 JMP HINP
8510 RTI 1298 GTML LDA STR
8520 ; 1300 BEQ HINP
8530 DLIX .BYTE @ 1310 LbA FRCTHT
8548 DLIC .BYTE $82,$00 1320 BNE TRYTX
8558 ;m gig Lpa gpum;
0560 ; =
8570 UBI LDA 318 1350 BEQ AFNN
8580 STA DLIX 1360 u'g
0590 LDX #4 1370 BEQ AFNN
9600 UBL LDA COLOR®,X 1380 JHP TRYNU
0610 STh COLPF@,X 1390 AFNM LDA STR
0620 DEX 1400 sTa STR2
0630 BPL VB1 1410 JSR LO2UP
8640 JMP SYSUBV 1420 JSR TRYFNC
8650 ;N 1430 BCC HOOK
0668 BEGIN JSR INIT 1440 LDA #8582 jerror
8670 JSR CLRSCN 1450 BNE FHOK
0680 JSR DRANH 1460 HOOK LDA #2
0690 JSR S 1470 FHOK STA DTYP
0700 JSR CLRTHT 1480 L

8710 LDA & 1490 STa STR
0720 STA SDLSTL+L 1580 cL

8730 Lba # < 1510 ADC %8 (STRING
8748 STA SDLSTL 1528 sTA FLPTR
0758 LDA § CSCMEM 1538 LDA # >STRING
8768 STA L 1540 apcC #e
0770 LDA 3 >SCMEM 1550 STA FLPTR#L
0780 STA L+1 1560 LDX #8
0790 LDA $# YCREDTF 1576 JSR FSTOP
0800 LDX 8t {CREDTF 1580 LbA STR
0810 LDY %10 1520 gLe o
0820 JSR DPRINT

8838 JSR GNKEY i6ie STA STR
8840 LDA $# )>CREDIT 1620 TaxR

0856 LDX # {CREDIT 1630 LbA HEOL
0860 LDY #8 1640 STA STRING,X
0876 JSR DPRINT 1650 JSR IMSERT
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6540 DATA 104,115,116,14,155,48,58,41,
46,52,26,0,48,111,115,185,5819
6550 DaTA 116,105,111,110,0,35,117,114
,115,111,114,12,08,50,37,52,5220
6566 DATA 53,50,46,155,44,41,51,52,26,
0,48,111,115,165,116,1685,7189
6570 DATA 111,116,8,35,117,114,115,111
,114,12,08,50,37,52,53,508, 4553
6580 DATA 46,155,38,47,50,45,33,52,0,0
,0,42,117,115,116,105,5460
6596 DATA 102,121,08,44,36,111,168,188,
97,114,9,4,8,36,9,0,2380
6608 DATA 46,35,111,109,189,97,115,08,9
;8,12,9,08,46,36,101,2537
66186 DATA 99,14,6,112,1088,97,99,181,11
5,8,16,46,57,44,50,35,4238
6620 DATA 16,17,18,19,20,21,22,23,24,2
5,0,49,18,38,105,108,2379
6638 DATA 161,6,101,120,1085,115,116,11
5,12,8,50,101,112,1088,97,99,8338
6640 DATA 181,31,0,57,15,46,155,50,31,
5650 BATA 45,0,0:6,0,0, 15
6,0,155,28
e
86,73,11,2,208,65
e T g
3,54,55,56,57,0
o
2,47,43,45,179,74
O LSRR
8,08,63
o T e
227,2,144,37
it D s A e e

1660 JSR CLRSTR
1676 LDX BF2+1
1680 JSR STFLPTR

690 JSR FLDOP

7680 JSR NM2STR

710 JMP GTR

720 TRYNU CMP 8t'- 3=10,0-9

730 BCC TRYTH

740 BNE Hi

750 LDA STRINGH+L ;nx chr #?

768 CMP $3°:

770 BCS TRYTH

780 CHP #'/

796 BEQ TRYTX

8600 CHP #',

810 BCC TRYTH

826 H1 CHMP %'/

830 BEQ TRYTH

840 CHP 8':

850 BCS TRYTX

860 JSR SBNUM

8?7 J

880 TRYTH LDA 810

896 S

J00 STA FRCTHT

1910 JSR INSERT
19286 GTR LDA CRSY
1930 STA VUCNT
1940 LDA SROMW
1950 JSR REFROMW
1960 JSR IVCRS
19786 LbA DTYP
1980 JSR SHWTYP

990 LDA ONF

800 BEQ MORC

016 JSR RECALC

020 WORC LDA CDIR

83 BEQ NOCRS

04 JSR MVUCRS

gg NOCRS JMP BFLP

i

870 MUCRS CHMP 1F

{-1.1:] BEQ CR

890 JMP CLA

2160 CR LDY SCOL

211 CPY #63

212 BCS MORT

13 LDA CRSEN

14 CLC

18 ADC COLKW+1,Y

160 CHP #41

170 BCS SCRRT

1860 PHA

2190 LDA CRSEN

2200 STA CRSX

210 PLA

STA CRSEN
INC SCO
4 LDA CURRMW
5 5TA VUCN
6 LDA SRO
?! JSR REFROW
80 EXCLi JSR IVCRS
90 LbY §

300 LDA FMCOL,Y
10 STA FORMAT
20 NORT RTS
38 SCRRT INC SCOL
40 LbA 82 jfind ist col
50 LDbY ScoL
60 FFLP CLC
70 ADC COLMW,Y

380 CMP #1340

396 BCS FNF

400 DEY

416 JMP FFLP

420 FNF INY

430 STY FCOL

63



JSR DRAWH
JSR REFSCR

;find st/end of cursor
LpA

FSF STA CRSKX

c
ADC COLW#63
$TA CRSEN
FFJ JMP EXC1
lef1]

CLA CHMP HSIE

BNE CuA
CL LDA CRSX
CMP 852

LbY ScCoL
SBC COLW,Y
ST: CRSX
STA CRSEN

JMP EXCL
SCRLL DEC SCOL
LDA oL

FROKW
DEC SROMW
LbA 8 (LSCMEM+720]
LDA & ) [SCHEM+720]
JLEL
Lba f {[SCMEM#760]
Lba ﬂ’i [SCHMEM+760]

~

SBC #2148
STA JL
LDA JL+1
e
STA JL#L
BPL MUAG
LDX #39

A 30
uy ST: SCHEM#80, X

~

uy
STA UCNT

12

STh SPX

LDA FROW

JSR REFROW

J5R DRCOL

JMP IVUCRS
CbJ CHP 51D Fdown]

5
cb ng FROW
ADC CURRH
MP 163

~

LDa 8 ([SCMEM+120]

LD: 8 3tscbtnuzu

LbA & ([SCMEMI8O]

LbaA lli ) [SCMEM+80]
A L+1

X #16
MDAG JSR MOUSCH

ADC 840
JL
LDA JL+#1
e
STA JL+L
BPL MDAG
%0

#I9
(174 ST: SCMEM#760, X

fimov_scrn)
MOUSCN LDY #39
M52 Lba €JL),
’

BPL M52
LDA JL¥L
$TA L+4
LbA :L

flc10se

CLOSE ST XSav
STA ICCOM,X
JSR CIOU
LDX XSav
RTS

glﬁﬂ!lﬁ!ﬁ!ll

CRU JSR DRCOL

HP CLEAR
SCRH JSR DRAWH
CLEM!T.SISR CLRSCN

R
SERIIT S i A IL+1
S IL

DRCOL LDY ﬂO
STY VCNT
LDA FROW
5TA BCDA

H:nitiall
INIT CLD
LDA # ([SCHEN+801
vaoL
LDA # ) [SCHEM+80]
v48H
STA L+i
LDY 11
L
apc ta0
STA V4oL,
L+
ADC #8
L+l
$Ta vaon,v
CPY 818
11

Lba 8 <pPLI

$TA UDSLST+1
82

5TA COLOR4
e

$TA COLOR2
#ie

$TA COLOR1L

f
STA COLW,Y
] (]
STe FMCOL, Y
BPL XIJ

5200 STA FORMAT
5210 LDA #18
5220 STA SPFLG
5230 LDX #5p1
5240 ZPLP STA $6@,X
6250 DEX
5260 BMI ZPLP
5270 STA CRSY
6280 STA RCFLG
5290 STA ON
5300 LDA #2
5310 STA CRSK
5320 cLC
5330 ADC COL
534 STA CRSEM
6356 ;[XITY)
536 LDA $79
6370 ORA $70
5380 BEQ BUZZ
5390 LDA $79
400 STA GTU+1
410 LDA $7a
420 STA GTU+2
430 4
440 BUZZ LDA #S7F
450 TaY
460 TAK
470 KLP TXA
480 STA AIT,Y
490 EOR #5806
500 STA AIT+$80,Y
510 DEX
528 DEY
530 BMI KD
540 CPY HS5F
550 BNE KCA
560 LDX #S$3F
5570 NE KLP
5580 KCA CPY #SiF
5590 NE KLP
5600 LDX #SSF
S620 ;EYIRETS
Arad ta
5630 KD LDA 8 CROL
564 STA L
565 LDA # YROL
566 STA L+1
567 LDY 36
5680 CET LbA L
569 STA RAD,Y
5700 LDA L+1
5710 INY
572 STA RAD,Y
573 Lba L
574 cLC
575 apc BL
5766 STA L
5778 LDA L1
5780 ADC
790 STA L+1
860 INY
5810 CPY u$80
820 BNE CET
83 LDY #63
8 LDA HSFF
850 CES STA ROL,Y
8 DEY
87 BPL CES
88 LDA 3 CENPROG
89 STA ENDAT
590 LDA 3 YENPROG
591 STA ENDAT+L
592¢ ;
593 LDA 3 <FPSTACK
5946 STA L
5950 5TA STLO
960 LDA it YFPSTACK
970 L1
380 STA STHI
99 LDY 11
5000 FPZ LDA L
010 cLe
020 ADC 316
230 STA L
840 STA STLO,Y
0580 LDA L+1
860 ADC #18
870 STA L+1
080 STA STHI,Y
890 INyY
6100 tPY u57
6110 BNE FPZ
8 b
Hdraw
§140 DRAWH LDA # (ISCMEW:46)
6160 £o & > [SCMEM+401
6170 STA L+1
6180 LDY #39
6190 DH LDA #$80
200 STA CL),Y
210 DEY
220 BPL DH
230 ;
240 LbA
250 STA TH
260 LbA FCOL
276 STA TML
280 COA LDY TM1
290 CPY 1164
3808 BEQ CDO
316 LDA COLK,Y
320 PHA
330 LSR a
340 cLC
350 ADC TH
360 ST TH3
3760 DEC TM3
380 PLA
390 cLe
6400 ADC TM
6410 STA THZ
6420 CHP $141
6438 BCC COK
6448 CDO RTS
6450 COK LDA #33
6468 Ta THe
6478 DA TML
6480 HP 126
6498 cCc T2
6500 NC TH4
6510 EC
6520 BC #26
6530 MP $#26
6548 cCc T2
6550 NC TH4
6568 EC
6570 BC #26
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3
@

316

IVs Lba (LI,Y
usse
$Ta C(L),Y

CPY CRSX
BPL IVS

scoL
LDA FHCOL
$78 Fommat’
JSR SHHCRI

5
J?ﬂ!l!l!ﬂ
LOCCRS LDY CRSY

LDA YdoL,Y

$TA

LDA Y48H,Y

STA L+
lc1rtx1]

CLRT#; LDY #0
cT STc THTHIN, Y
CPY %168

cT

#5860
STA THRTHING2Z

MP
K6 LbA OLDAC
LDX #1S
KCHMP CMP SLKEY, X
BEQ KoOUT
BPL KCMP
EOR INVFLG
KOUT RTS
7] p
LINL LDY 31
BNE TPS
LINZ LDY %2
BNE TPS
LINI LDY I
TPS LDA THWINL,Y
$TA L
LDA THINH,Y
STA L+1

LDY 81
RTS

e ;
. MERR LDY %2

JSR DSKERR
JMP HOME

.

VUP LbA ENDAT
STA MFRE1
ADC LENG

HMTO+1

LDA EMDAT#1

MFR+2

e
STA MT0+2
CHP 166

BCS MERR
LDA ENDAT

NBYT
LDA ENDAT#1
C LL+1
STA NBYT+1

jcaps

jinvrs

}shift
jcontrol
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LDA EMDAT
ADC LENG
STA ENDAT
LDA ENDAT+1
c 10
STA ENDAT+1
MFR
BCC MMi
MML DEC MFR+1

LDA MFR+1
CHP $SFF

MT  JMP
MFR LDA SFFFF
::0 STA $FFFF

CHNR CLC

flas2ic]
AS2IC STK XSAV
TaR

Lba AIT, N
LDX Xsav

H:nsert

fjbit0 =col 8 bii =format

length bu3 typel
1

STA COLNU
Lbs FROW

ADC CURRH
STA ROWNU
a
LDA RAD,Y
LL
LbA RAD,Y
STA LL+1
8o
LbA CLL),Y
BPL FCEL
IS LbA STR
ADC BDTLEN
STA LENG
JSR MOVUP
LDY 80
LbA COLNU
STA CLL),Y
LbA ;gRHﬁT jformat
STe LLl,y
STR
STe @y ,y
LDA #8 jflag2
pTYP
STA CLLY,Y
aboDT
Y 80
IT LDA STRING,Y
sTA CLLY,Y
CPY STR

RTS
flny RAD_tabl up]
UPRAD ASL A

TaY

JMp IO
IR LDS RaD,Y

ADPC LENG
STe RAD,Y

es:o-text 1 = 2= function

LDA RAD,Y
ADC 310
STA RAD,Y
I CPY s1$80
BNE IR
RTS
FCEL_CHP COLNU
BNE NOD
LDA ROWNU ;4 del
JSR DELTCL
SEC
MOD BCS IS
LDY #2
LbA €LL),Y
cLe
ADC LL
sTa LL
LDA LL+1
apc 36
STA LL+1
JSR ADDDT
JHP IU
t%ﬁ!ﬂ!ﬂlﬂﬂﬂﬂlﬁ!ﬂﬂ:
DELTCL PHA
LDY 2
Lba (wLy, v
ADC HDTLEN
STA LENG
JSR HOUDN
asL A

ba
DR LDA RAD,Y

SBC LENG
STA RAD,Y

he
LDA RAD,Y
se
STe RAD, Y
pe CPY ut$80
PR

jiclear screen

9840 CLRSCN LDX #17
9858 CTD JSR CLRLIN
9868 DEX
9876 BPL CTD

9880 RTS

3838 4

9900 CLRLIN LDA Y4OL,X
9910 sTA L

9920 LDA Y48H,X
99380 STA L+1
99480 LD 0
9956 LDY 62 .
9960 CSLP_STa (L),Y
9976 INY

9980 cPY 40

990 BNE CSLP
0100600 RTS
[TCITCRfind last coll

(]
010028 LSTCOL LDY FCOL
016036 0B CLC
010040 ADC COLMK,Y
810050 CHP 348
0108060 BES on

BNE 0B
ei1ee%e OQR;TY TH2

S
810110 .
REFSCR LDA #0 jvert lines

;1st col

016136 STA VUCNT
010140 LDA FROW
eieise STA THML jrows

e ;
8106176 OH LDA TM1
@ieise JSR REFROMW
8ie19%e INC TML
016200 INC VUCNT
010210 LDA VUCNT
CMP #3118

010220
016230 BNE OH
010240 RTS jdone

810260 STRAD ASL A
010280 LDA RAD,Y
LL

0106310 LDA RAD,Y
010320 STA LL+1

0106340

016350 REFROH PHA }save row
010360 LD coL

8163760 STﬁ TH jcol
0163860 LDA %2

810390 sTA

SPX
816406 JSR LSTCOL
010410 LDX VCNT
816420 JSR CLRLIN

010440 JSR STRAD

CHP TM
816508 BEQ gg jgot col

;jnext col

816538 LbPA COLKW,Y jscrn pos

VA RTS
0168620 VC JSR LUPLCOL ;inc 11
010640 VB LDA LL
[} CLC
010660 [L]:14 gETLEI
0166860 LDA LL+1
e

010700 STA IL+1

jkeep LL

016716 LDY VUCNT

}fall thru

R
Href a row enter w/Azro

jdone w/row

jlast col?

b5



816720

811610 MNM JSR CLRSTR
011020 LDY #2
011830 LDA (LL),Y
011646  TAY
811656 LDA BEOL
811860 STA STRING,Y
811878  DEY
11086 YTA LDA (IL),Y
1109580  STA STRING,Y
11160  DEY
1116  BPL YTA
LDA # CSTRING
ST IL
48 LDA # )STRING
811156 STA IL+
911168 _JSR_FRMTXT ;result in IL
[JEET{ M lput on screen
11180 MNML LDY TM
11196  LDA COLMW,Y
11280  STA GMX
11216 ¥
011220 YT
811230 YLP LDY TM4
81124 & LBUF,Y
011256  JSR A52IC
811266 LDY TM3
811270  STA (JL),Y
011280 INC THM4
011298 INC TM3
011366 LDA TM4
811310 CMP GMX
911320  BNE YLP
911338  JSR CLRSTR
©11346 _JMP UD
[IRRIT I refr 85 il has
811360 £5W LDH IL jsirt of
811376 _ LDY IL¥+1
911380 ISN2 JSR FLDOR
011396  JSR SETINB
811400  J5R FAS
Q11470 _Jup WML
011436 ;ITLIYTN
911446 SBNUM LDA 1
011456  STA DTYP
011460 JSR SETFP
011470  JSR ZFRE
911486  JSR AFP
011456 LDK # (STRING
911566 LDY # )>STRING
811518 JSR FSTOR
811520 LbDA %6
811530  STA STR
811540  JSR INSERT
811550 _RTS

012098

b6

CHP #11
BEQ ISN

Y 82
Lbs L,y
SBC #6
aDcC IL

TaxR jlow
LDA IL+#1
ue

Lo
1Y
g

JMP ISNZ
fleut on_scrn)

jlerror in celll
NUER LDX 0
LDA #5
STA GMK
LDY TH
LDA COLW,Y
CHMP 314
BNE ADQ
DEC GMX
ab0 LDY TH3

e ADP LDA ERMES,X

STA JLY, Y
INY

INX

CPH GMX

BNE ADP

JMP UD inx col

£ETFP LDA 8 )sTnan
STA INBUF+
LbA & (srnxun
S1a 1N
oA H.
;;a CIX
Jlset inbuf]
SETINB_LDA 8 )LBUF
STA INBUF+1
Lba & (LBUF
STa INBUF
LDA #8
$TA CIR
RTS

3
NM25TR JSR SETINB
JSR FASC
LDY %18
NLP LDA CIMBUF),Y

5TA STRING,Y
INY

BMNE NLP
A HL2 AQND #$7F

STe STRINMG,Y

STY STR
CPY 11

NRT
LDA STRING

u'e
BIE NRT

DY
[} ILK Lbﬁ STRING#l Y

STA STRING,Y

812450

Hdo spec ctrl cmds
flclear STRING for FP)
CLRSTR gDK 8S7F

Lba 1520
CSTL STA STRING,X

BPL CSTL

RTS
jlconvert low to upp casel
LOZUP 'LDY 36
LOLP LDA STRING,Y

CHP SIEOL

BEQ LODON

AND H$7F

CHP

«INCLUDE #D:BCALC.PT3
«INCLUDE #3D:BCALC.PT4
+INCLUDE 8D:BCALC.PTS
«INCLUDE 8D:BCALC.PT6

+HORD BEGIN
<END

LISTING 3: ASSEMBLY

8180 ;SAVERD:BCEQU
eiie
8120 CIOV = $E456
8138 ICCOM = $0342
814 CBaL = $0344
8156 ICBAH = $8345
8168 ICBLL = $0348
= $8349

ez H
236 SDLSTL $0230
240 SDMCTL $022F
250 UDSL $6200
260 NMIEN $D46E
270 HSYNC $D40n
280 SET $E45C
296 SYSVBV $SEASF
360 COLORO $02C4
316 COLORL $62CS
328 COLOR2 $82C6
3306 COLOR4 $e2c8
340 COLPFO $D0816
3568 COLPF2 $p018
368 KEYDEF $79
378 IIUFLG = $02B6
380
8396 GIK = F2
8400 INBUF = $F3J
84106 FRO = D4
0420 FRL = E®
8436 FLPTR = $FC
8440 LBUF = es8e
8456 arFp = 3:1:1]
8460 FASC = DBE6
0478 IFP = Doaa
0480 ZFRO = Dhd4
8496 ZF1 = DA46
85080 FSUB = DAGEA
0516 FADD = DAGE
9520 FMUL = DADB
0530 FDIV = DB28
8540 FSTOR = $DDA?
8550 FSTOP = $pDAB
8560 FLDBR = $DD89
8576 FLDAR DD98
8580 FLDOP DD8D
8598 FLDiP DD9C
8668 FMOVE = $DDB6
9610 EXP18® = $pDCC
9620 LOG1O® = $DEDL
263 é
8640 CONSOL = $DOLF
8650 CH =
8660 EOL =
8670 DOSVEC = $e8a
0680 RAMTOP = $6a
0690 SEOL = $BB
8700 CAPS = $02BE
8716 DTLEN = 4 jdata length
9720 NUMB = $0500
0746 g zer
Hpage zero
@750 *Z (1]
8766 L DS 2
8776 LL .DS 2
8780 IL .DS 2
8798 Ji D5 2
08066 FPLO .DS 2
0816 TM .DS5S 1
8820 TML .DS 1

1018 COLF .pS 1

1620 COLS .pS 1
1638 COLT .pS i

1846 COLZ .DS5 1
1850 ROWF .DS5 1
10668 ROWS .DPS5 1
167@ ROWT .DS 1
1688 ROWZ .DS 1
1896 pMe .bS &
1iee b D5 1
1i1@ PM2 .p5 1
1128 DM3I .DbS 1
1138 DM4 .DS 1
1148 D DS 1
1156 DM6 .DS 1
1166 DI DS 1
1178 HSAV .DS 1
1180 ASAV .DS 1
1190 YSAV .DbS 1
1206 WARG .DS 1
1216 SVUY_.DS 1
1228 FPPTR .DS 1
1238 FTOK .bS 1
1240 STOK .bS 4
1258 OPERAT .DS 1
1268 OLDC .D5 1
1270 OLDAC .DS 1
1288 TAL .DS 4
1290 TA2 .DS 1
1368 TA3 .bS 1
1316 TA4 .DS 1
1326 BCDL .DS 1
1330 EDIT .DS 1
1348 SPX .DS 1
1356 STR .DS 1

147 .0 IST
1488 E| = *
149%8 +OPT NO LIST

LISTING 4: ASSEMBLY

0108 ;SAVEND:BCALC.PT3
(I8 ]home pos .|

0120 HOME JSR CLRSCM
0130 JSR RSTCRS
0140 HM2 an DRAKH
0150 R DRCOL
01680 HMI an REFSCR
0170 JSR SHWT2
0180 JMP_IVCRS
(T8I Wlreset cunsor)
0200 RSTCRS LDA 28

0210 5TA FCOL
02208 STA FROW
8236 STA SROW
8240 STA

8250 CRS52 STA CURRKW
0260 S

827e LbA

8280 STA CRSK
8298 LDY FCOL
0360 CLC

8310 ADC COLKW,Y
8320 S5TA CRSEN
8336 RTS

i T lshow stats]
8356 SHOMST JoR CLRTXT
LDY #26

8366

8376 SJa LbA STT,Y
0386 STA TXTHINfz Y.
839%e DEY

0400 BPL SJA

e4ie LDY 132

8428 SJN LDA SEG,Y
0430 sTA TKTHIN*‘Z Y
8440 DEY

0450 BPL SJN

0460 ;

8470 DA 36

8480 SEC

84%8 SBC ENDAT
8500 STA FRO

8510 LbA

8520 SBC ENDAT+1L
8538 5TA

8548 JSR IFP

0550 JSR FASC

8560 LDY %8

8576 FMLP LDA CINBUF),Y
6588 PHA

8590 AND ”S?F

0600 JSR A52

8616 ST THTHII’29 Y
8628 INY

8638 PLA

0640 BPL FMLP
8650

866! LDY %0

8670 FSLP LbDA FNAME,Y
86806 CHMP BEOL

0690 BEQ FSLL

8zee JSR AS2IC
ezie STA THTHIN®?,Y
8726 INY

8730 CPY #16

8740 BNE FSLP

8758 FSLL JSR GCH

8760 JMP ELRTKT
L4 W¥lset cross ref
8786 SETREF JSR SIZBFL
8790 JSR FINARG
8800 BCS S02

8810 JSR GTCLRH
0820 BCS 502

8830 JSR FINARG
es4e LDX 30

8858 SILP LbA BFi,Y
8868 STA BFi,

887e CHP REOL

8886 BEQ S8P

0898 INY

8900 INX

8916 BNE S9LP

8926 58P LDX 83

0930 SFR LDA BF1,X
8940 JSR AS2IC
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8956 STA REFTAB,X
0960 DEX

0970 BPL SFR

8980 LbA COLNU
0996 $TA SETCOL
1000 LbA R

1010 $STA SETROM

1838 §

1640 SHHWREF JSR CLLINI
1856 LDX 1

1060 SWQ LDA REFTAB+2,X
1870 STA THTWIN+141,X
iese LDA REFTAB,X
169%0 STA THTWIM+121,X
1100 DEX

1118 BPL SKQ

1120 LDA FROW

1130 cLC

1140 ADC CURRMW

1150 JSR STRAD

11686 XRA LDY %8

1178 Lba CLL),Y
1180 CHP $SFF

1190 BEQ WRF

i200 CMP SETCOL
1210 BEQ GRF

1220 BCC URF

1238 NRF JMP S07 jtry col
1248 URF JSR UPiCOL
1258 JMP XRA

1268 GRF LDY 83

1270 LbA CLL),Y
1280 AND 83

12%e BEQ TXT jtext
1300 [

1310 BNE MNRF

1320 JSR LL2FRO
1330 JSR FASC

1348 LDy u@

1356 S06 LDA CINBUF),Y
1360 PHA

1376 AMD #$7F

1386 JSR AS52IC

1396 STA THTWIN+124,Y
1460 PLA

1410 BMI $07

1420 INY

1430 CPY 814

1440 BNE 506

1450 THT LDY

1466 LbA CLL),Y
1470 STA AsSAv

1480 JSR ADDDT

1498 Lby

1560 SO08 LDA (LL),Y
1518 JSR AS2IC

1520 STA THTWIN+124,Y
1530 INY

1540 CPY ASAV

1550 BEQ 507

1560 CPY 3114

1570 BNE 508

is8@ ;m:ﬂ;lﬂl
1590 S07 LDA SETROW
1600 JSR STRAD

1610 LbA SCOL

1628 sTA TH

1636 XCL LDY %@

1640 LpA CLL),Y
1650 CMP USFF

1660 BEQ NCOL

1670 CMP TH

1680 BEQ GCOL

1690 BCC uCOL

1760 NCOL RTS
i716 ucoL JSRKEEICOL

JHP
1730 GCOL LDY %3

1740 LbA CLL),Y
1750 AND $3

1760 BEQ TTX jtext
1770 CHP 81

1780 BNE WCOL

1798 JSR LL2FRE

1800 J5R FASC

1810 LDY n8

1826 SKk2 LDA CINBUF),Y
1830 PHA

1840 AND 2$7F

18580 JSR AS2IC

18680 5TA THTHIN+144,Y
1870 PLA

1880 BHI SK3

1890 INY

19080 CPY 214

1918 BNE SK2

1928 TTR LDY #2

19380 LDA (LL),Y

1948 STA ASAY

1958 JSR ADDDT

1968 LbY

1970 SK4 LDA CLL),Y

1980 JSR ASZ

1990 STA THTHIN+144,Y
2000 INY

2010 CPY ASAV

2020 BEQ SK3

2030 CPY #14

2040 BNE SK4

2858 SK3I RTS

2060 J
2076 SHWTZ LDX SCOL -
LDA SROW

2080

2090 JSR LOCCEL
2100 BCC SKB
2110 LbaA 83
2120 STA DTYP
2130 BNE SHWTYP
140 SKB LDY #3

i50 LbA (LL),Y
160 AND 3

176 sTA DTYP
180 JMP SHHTYP
196 ;

200 LL2FR8 JSR ADDDT
2210 LDX LL
2220 LDY LL#1
2230 JMP FLDOR

o
2250 éLLI:I LDY #1119
-}
276 LPI STA THRTHWIN,Y
[} INY

290 CPY #1168
360 DNE LP3
2310

2320 ;Emﬂl!ﬂ!lﬂm1ﬂ

jauto ret

2330 ;0=t,1=1,2=

2340 suurvp Lpa nrvp
2350

2360 aSL a

2378 ASL A

2380 TAX

2390 LDY #34

406 STG LDA TEXTYP,X
410 STA SCMEM,Y
420 INx

430 INY

440 CPY #39

450 BNE STG

460 RTS

YR ldrctry]

488 DIR JSR CLRSCN
490 LDA #8'1

500 STA DIRTHT+1
510 JSR ST2BFL
520 JSR FINARG
530 BCS MDARG
540 STA DIRTHT+L
550 WDARG CLOSE 2
560 LDA %1

570 STA UCNT

560 LDA #3

2590 LDX 520
2600 STA ICCOM,X
2610 LDA # {DIRTRT
2620 STA ICBAL,X
2638 LDA # )DIRTXT
2640 STA ICBAH,X
2650 LDA

2660 STA AUKL, X
2670 LDA 36
2680 STA AUX2, %
2698 JSR CIOV
270 D

] BPL DIROK
GEMER JSR DSKERR ;[N

272

2730 DIROK LDX 8528
2740 LDA #5

2750 STA ICCOM,X
2760 LDA & <

2770 STA ICBAL,X
2780 LDA # YLBUF
2790 STA ICBAH,X
2600 LbA #0

2610 STA ICBLH,X
820 LDA #$1

830 STA ICBLL,X
840 JSR CIO0

850 BPL PRDIR
860 JSR GCH

870 CLOSE 2
880 JHP HM3

898 PRDIR JSR SCNPOS
98 LDX %18

2918 LDY 811
2928 DIRLP LDA LBUF,R
2930 CHP SIEOL

940 BEQ NXDR

350 JSR AS2IC
360 5TA (L),Y
370 INY

980 INK

2990 JMp

900 MKDR INC UCNT
010 Lba

826 CHP 8817

838 BME DIROK
840 JSR GCH

050 JSR cLascu
060 LDA &

3670 $Ta Vot
3080 BEQ_DIROK
3098 p
3108 SCNPOS LDY VCNT
3110 LDA YdeL,Y
3120 sTA
3130 LDA Y4OH,Y
5140 STA L1

3150 RTS

SQVP

170 SAVE JSR ST2BF1
180 J5R FINARG
190 J5R GTFILE
200 JSR CHKDEV
210 BCC FILE?
£228 DEVERR LDY #1165
23 JMP GEMER
240 FILE? JSR FILEKST
250 BCC DEVOK
268 JHP HOME
276 DEVOK LDA #18 swrite
286 LDY 8311 jget rec
298 BNE DOIT

300 LOAD JSR ST2BFL
310 J5R FINARG
320 J5R GTFILE
330 JSR CHKDEV
3340 BCS DEVERR
5350 LDA $14 jread
366 LDY #7 jinput
376 DOIT STA DM6 ikeep en
380 STY DM?7

390 CLOSE 2
400 DX #52

410 LDA DM6

420 STA AUXL,X
430 LbA B3

440 STA ICCOM,X
450 LDA 3 CFNAME
460 STA ICBAL,X
470 LDA & YFNAME
3480 STA ICBAH,X
3490 LDA
3500 STA AUXZ,X
3510 JSR CIO

520 BPL RHWOK

5308 MP GENER ;[N
540 RWOK LDX 3528
550 LDA D

560 Tay

576 ST ICCOM, X
580 LDA # <COLW
590 STA ICBAL,X
608 LDA # >COLW
610 STA ICBAH,X
3620 CPY 7 3inp?
3630 BNE RITE
3640 LDA HSFF
3650 STA ICBLL,X
3660 STA ICBLH,X
670 BNE SINP
680 RITE LDA ENDAT
690 SE

700 SBC 3 <COLM

AN.A.L.O.G. COMPUTING * AUGUST 1988

$TA ICBLL,X

CMP RB
BEQ WRF

#1$20
ng # (COLMW
apc ICBL#.H

a0 tol
GOTO JSR ST2BF1
R FINARG

JHP
08B _RTS
str2bfy
T2BF1 LDY %114
501 LDA STRING,Y
STA BFL,Y
DEY
BPL 501
RTS
flrecalc now
ARECL JSR RECALC

R

LDA FROW
ADC CURRH
sTA TH
JSR LOCCEL
BCC LCELL
RTS

LCELL LbA TH
JSR (¥

RTS

BT uo

F8LP LDA BF1,Y
MP SEOL

BEQ FSPCE
INY
CPY #8520
BNE _FSLP
0ARG SEC
FSPCE TNV
FARG LDA BFL,Y
CMP HEO
BEG NOARG
cHP #1520
BNE GTARG
CPY 1520
FARG
BEQ MOARG
cTARE cLe
éEE!!E!!EIﬁ!HE
E LDK 10

FOLP Lbﬁ BFl Vx
CHP
BEQ@ FGD

R
NE FILP

c
ADC COLMW,Y

JEOF?
[llercor)

ispac

b7



5690 STA CRSEN
5160 JSR IVCRS
5110 NOW RTS
5120 '
5138 SMOCEL LD)( SCO
5140 Lba S
5156 JSR LOOCEL
5160 BCC Uaa
5170 RTS jnone
5166 UAA LDY 81 ; format
§190 Lba CLL)Y,Y
5260 STA $00
§210 INY jlength
5220 Lba CLL),Y
5238 STA LENG
5248 INY
$250 Lba CLL),Y
5260 AND #3I
5270 BNE LAB
5286 UAG JSR ADDDT
8290 LDY LENG jtext
5300 DEY
§316 UAH LbA (LL),Y
5320 STA STRING,Y
5338 DEY
5348 BPL UAH
5356 UAE LDA #SFF
6360 STA HPOS
6370 JSR DRHIN
5380 RTS 3
5396 UAB CMP
5460 BEQ UAF
5410 JSR ADDDT
5426 LDX LL
5430 LDY LL+
5440 JSR FLDBR
5450 JSR FASC
5466 LDY 830
5470 UAD LDA CIMNBUF),Y
8480 PHA
6490 aND BS$7F
§56006 STA STRING,Y
5510 PLA
5520 BMI UAE
5530 INY
§540 BNE UAD
§550 UAF LDA LENG
$560 SEC
5570 $BC #6
5580 $Th LENG
§590 JMP_ LAG
5600 edxt mode)
6610 EDITM LDA 1
5620 $5TA EDIT
5636 JSR SHOCEL
5640 JSR INPUT2
5650 PHP
5660 Lba $8
5670 STA EDIT
5680 PLP
56960 BCC EOOK
57060 RT
6710 EOOK PLA
5720 PLA
5730 Lba $ee
57406 STA FORMAT
5750 JMP_GTIN
LIAlMformat a cell or colm
57768 FORM JSR CLRTKT
5780 LDY SCOL
5790 LDA FMCOL,Y
5808 STA FORMAT
810 LDX unis
828 FPB DEX
838 BMI FPX
840 FPA LDA FMES, R
850 STA THRTHIN+2,X
860 CPX #S
876 BCC
5886 LDA FMA-5,X
896 STA THTHIN+42,%
900 LDA FMB-S,
9210 STA TXTHII+82 X
5920 LDA FMC-!
5930 STA TKTHII*lzz X
940 JMP FPB
958 FPX JMP SHOFRM
966 ‘
978 FPC LDA CH
986 CMP USFF
5990 BEQ FPC
6660 LDX BSFF
6610 STX CH
6020 CHMP BS1C
2230 :#E FPD Fic
4 H
6058 FPD LDX %82
6060 FPE CMP JSKEY,X
6070 BEQ FPF
6080 DEX
6690 BPL FPE
6100 BMI FPG
6110 FPF LDA FORMAT
6120 AND 252
6130 STA ASAV
6140 TR
6150 ORA ASAV
6166 STA FORMAT
6176 JMP SHOFRM
6186 FPG CMP 8530 H 4
6196 BNE FPH
6200 DA FORMAT
6216 OR #8
6220 Ta FORMAT
6230 JHMP SHOFRM
6240 FPH CMP 81520 1
62506 BNE FPJ
5260 LDA FORMAT
276 EOR 834
280 STA FORMAT
290 JMP SHOFRM
360 FPJ LDX 89
316 FPK CMP NKEY,X ;dec places
320 EQ Fap
3308 EX
340 PL FPK
5350 BMI FPC
360 Fab TxA
370 HA
380 LbA FORMAT
390 AND $1SOF
6480 574 FORHAT
410 PLA
420 aAsSL A
438 asL A
6440 asL A
6450 asL A
6460 ORA FORMAT

6470 STA FORMAT
6486 g

6496 SHOFRM LDA FORMAT
6500 AND #3I

6510 Tax

6520 LDA LCR, X
6530 STA THTHIN+19
6540 LDA FORMAT
6550 AND 8

6560 LSR A

6576 LSR A

6580 LSR &

6598 Tax

66080 LbA YN, X

6610 STA THTHIN+S59
6620 LDA FORMAT
6639 AND

6649 LSR A

6650 LSR &

6660 TaxX

6670 LDA YN, X
6680 STA THTHIN+99
6690 LDA FOURMAT
6700 AND $1SF0

6710 LSR &

6728 LSR A

6730 LSR &

6740 LSR &

6750 TAR

6760 LDA SDEC,R
67780 STA THTHIN+139
6780 JMP FPC

6790 é-lobal format
6800 GLOBAL JSR FORM
684 LDY ScoOL

6820 LDA FORMAT
6830 STA FMCOL,Y
6840 RTS

6850 ‘
6860 FORMC LDA SROMW
6870 LDX ScoL

6880 JSR LOCCEL
68960 BCC ECL

6960 RTS

6916 ECL JSR FORM

6920 LDY &1

6930 LDPA FORMAT
6940 5TA CLL),Y
6950 LDPX CUR

6966 STH UCNT

6970 LbA SROW

6986 JSR REFROW
6990 LbY ScCoOL jresto
2600 LDA FMCOL,Y ,slob
7010 sta FORMAT
7620 IVCRS
[ W recalc flag)
7046 RONOF LDA ONF

785 EOR 83

7066 STA ONF

7670 TAX

708 LDY &0

7690 RPP LDA ONOFM, X
7160 STA SEG+72,Y
7118 MR

7120 INY

7438 CPY u3

7140 BNE RPP

7150 RTS

7166 ‘ P

7170 RCFLP LDA RCFLG
7180 EOR 316

71%0 sra RCFLG
7260 TA

7210 LDY 80

7220 RHK LDA RCHMES, X
7236 TA 5EG+27 Y
7240

7250 INY

7260 CPY 36

2270 BNE RHK

7280

7290 ;EFETWENT

7380 DS KERR STV Ysav
7316 CLOSE 2

732 LDY YSav

7338 STY FRO

7340 LDA &0

7350 STA FRO+1
7360 JSR IFP

7370 JSR FASC

7380 LDY USFF

7390 ERLPA INY

7400 LDbA CINBUF),Y
7410 PHA

7420 AND

7438 JSR AS52IC
7440 STA DERM6,Y
7450 PLA

7460 BPL ERLPA
7470 JSR CLLINI
7480 LDY 28

7490 ERLPB LDA DERM,Y
7500 ST XTHIN*IZ‘ Y
7518 DE

7520 BPL ERLPB
7530 LDA 8SFF

7540 $Ta CH

7550 JSR GAKEY

756! RTS

7578 ;Number Format Subroutine
7580 ; for B-CALC

7596 ;1
76080 ;bit 4-7: Places after Decimal
7610 ;bit 3: Dollar Snsn Fla
7620 jbit 2: Comma ag
;g}g jbit 0-1: L/C/R Just:fy
7658 fmmuu LDY B$FF
7660 :FMO INY

7670 LbA (IIBHF),V
7680 STA I Y
769 BPL

7760 LpY uS?F

7718 LbA 82'8

77208 FH.1 STA STRING,Y
7730 DEY

7740 BPL FN.1

7756 Lba #'$

7768 5TA STRING
7778 LDA 88 (ISTRING+11
7780 sTA

7798 LDA # ) [STRING#11
7800 STa IL+L

7810 ;

7820 LDbA FORMAT ;get FM byte
7830 PH

7840 AND $1$F0

7859 LSR A
7860 LSR A
7870 LSR A
7880 LSR A
7890 STa TORITE
7900 PLA
7910
7920 AND 34 ;CoOnNas?
7930 BNE FHCOM  jyes
7948 LDY #SFF
7950 1CPL INY
796 LDA CINBUF),Y
7970 sTA (IL),Y
7980 BPL :1CPL
7990 tFML JMP :DSGN
80600 ;
861@ FNCOM LDY $3FF
8628 FM:1 INY
8030 LDA NUMB,Y
8046 BMI FM:D
8050 CHP 88°.
8060 BNE FHis
8070 DE
8086 FM:D srv syY
8090 R #29
8100 tLP1 LDA #2
8110 STA FCNT
8120 :LP2 LDA NUMB,Y
8130 AND BS7F
8140 STA LBUF,X
8150 DEX
8160 DEY
8170 BMI LV
8180 DEC FUNT
8196 BPL :LP2
8200 LDA &°,
8210 STA LBUF,X
8220 DEX
8230 BPL 1LP1
8240 1LV INK
8250 Lby 1
8260 LP3 LDA LBUF,X
8270 sTa STRING,Y
6280 INY
8290 INK
8300 TPX n30
8310 BNE $LP3
8320 LDX SUY
330 LDA NUMB,X
3340 BPL tNNV
350 DEY
368 LDA STRING,Y
378 ORA %580
380 STA STRING,Y
390 BME tDSGN
4600 ;
3418 NNV INK
420 LDA NUMB,X
8430 STA STRING,Y
8440 BMI :DSGN
8456 INY
460 BME :MNUV
470 ;
480 IDSGN LDA FORMAT
490 AND 38
85600 BEQ 1AFTER
8510 LDA # CSTRING
8528 STA IL
8530 LDA # )STRING
8540 STA IL+1
[Lh: M handle places after decaimal
L1 Msearch for E
570 I1AFTER LDA 0
580 $TA SCI iflag
590 LDY BSFF
608 HXA INY
610 LDA STRING,Y
5620 BMI 1AF2 jnone
3638 cHP 8
640 BHE HXA jkot yet
650 ;got exp
660 INC SCI jset f1g
678 DEY 3invs prev byt
688 LDA STRING,Y
690 ORA #$8
760 STA STRING,Y
710 LDX 8SFF jbck to E
720 HXB INX
87368 INY
5746 LDA STRING,Y
758 PHA
760 AND 8S7F
276 STA SUEN,X
8780 LDA &'
8790 STA STRING,Y
8800 PLA
8610 BPL HXB
8826 ;show end
8830 IN
8840 STR SCI
8850 LDA $EOL
6860 STA SUEX
8870 1AFZ LDY 8SFF
8860 :AF INY
889 LDA STRING,Y
8900 BPL 1TP
8910 AND §#S7F
6920 STA STRING,Y
8930 INY
8940 Lba u°,
8950 STA STRING,Y
8960 STY Suy
8970 JNP 1M
8980 1TP CHP 8.
8990 BNE 1AF
9000 STY SUY
9618 102 INY
9026 LDA STRING,Y
9036 BPL :A2
9040 AND #S7F
9050 STA STRING,Y
9660 1JM LDA SUY
9670 cLC
9680 ADC TORITE
9090 Tay
9100 LDA TORITE
9110 BNE 1EL
9120 DEY
9138 :EL LDA EOL
9140 STA STRING+L,Y
9158 ;chk for E
9160 L
9170 BEQ CKMIN
9188 LDX
9198 HNC LDA SUEX,X
9200 STA STRINGHL,Y
9210 CMP HEOL
9220 BEQ CKMIN
9230 INK
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9240 INY 0140 STA FPP
3250 BNE o ei5e STacTRRIR 1538 SPFR25T LDA FPPTR
3260 9168 PARS LDK %8 540 DY
3270 CKnIN A S RING+1 e17e STX STR 356 TA FPNL,V
2280 CHP %' - @180 PLP LDA STRING,X see NG NARG
290 BNE FRMTRT 0190 sTA BFi, 829 NY:
9300 LDA STRING+2 0200 CHP BEOL 1580 PY #3
9310 CHP 8, 0210 BEQ PDON 1590 CS FFG
9320 BNE FRMTKT 0220 INK 1500 Tax
3330 0230 BNE PLP 110 SR Fi
3340 wILP LD STRINGSS,v 8240 PDON STX STR 1529 NC FERTR
9350 STRING+2, y [Ti{Mpass 1 remove € 630 LC
9360 np fEOL 849 3
9370 BEQ FRMTXT ; @ 6506 FFG SEC
3380 INY ™2 869 RTS
9390 BNE HILP 8 ;fp (Y WHoet a cell's #
2 Wcc e Tenath o numberl 9300 FMDFUN LDX #i 1690 LLzrRO ST 2
e R L 8318 FFK LDA BFL,X 690 CLZFR@ STK COLNU
9428 :Li INY 0320 CHP $'@ L78 JSR STRAD
3428 A e o3t i il 1710 EE LDY i10
9440 CMP HEOL® 0348 INK 22 LDA (LL),Y
9450 BNE :Li 8358 CPX STR 73 MP HSFF
458 358 rrr Ot bos e G
e center/right justi MP PASS2 COLNU
9488 :LCR LDX 837F Zank 0380 FFN STX TM snone 76 EQ EB
9490 #5280 9390 LDA $ YFTAB 144 €C EC
9580 :L2 STA LBUF,X 6400 STA L ZO0(EDRISEL Ul Lriy
9518 DEX 9410 LDA 8 (FTAB 23 15
3s1e BEX L2 Seie toa's 800 EC JSR UPLCOL
9530 ; 0438 INK 81 JHP EE
9540 LDA FORMAT 0440 STK TMi 820 RTS jc is set
9550 AND #3 9458 FFS LDY #8 838 EB LDY u3 jdata typ
3560 Tax 9460 FFR LDA (LL),Y 249 Lba CLLY, ¥
9570 BEQ :HAV 8470 BEQ FFT jno mat 850 AND #3
3580 T 8480 BMI FFP j1st chr oo BECLEN jtxtt
4444 o 0490 MP BF1,X toz0 cHP 81
9660 BNE :CEN esee NE FFQ jnext 830 S
9610 LDY 9518 NX £$41 Lodane pfn
9620 LDA COLMW,Y 0528 NY 30 LoAAKLLY,Y
3630 tee 9530 NE FFR 18 JEC
3646 LS suv 8548 FFQ LDA 314 328 SBC 46
3656 F e 8550 JSR INCLL 239 SR INCLL
9660 YUA LDK #8 0560 LDX THL $a39 °F Loa
3660 LDK 50 see Lok Th1 1950 JSR INCLL
3828 ; 8588 FFP AND HS7F 1500 LDX LL
3630 icEN LBV T @s%e  CMP BFL,X 388 s FLoam
OLM, ¥ BNE FF 2 fr
3798 Lba , 31 L 998 EM CLC g i
3726 SBC SUY 0620 DA CLL),Y ;Fi 899 RIS
9730 BPL 1C4 0630 Ta ASAV 8ie pad 3 spaces! + tok|
9740 EOR HSFF 8648 N ALl ane
Hr TSR A 8650 T THL 7 239 SHES
3768 Yav 0660 SL @ b4 o o
9776 JHP YUA 0670 Tax I '3
9780 :C1 LSR A a688 Lpa s 4+ b
3780 1EG Tan 9690 STA JPOFF+1 78 H
I o the numocr 8700 LDA JTAB+L,X e s
3 i rr 0210 STh JPOFF+2 ae ?
9830 LbA CIL),Y [Y&T¥]: £ 1 arg. in fro fag /
9840 CHP SEOL 8740 Lba ue €
250 e te 8756 STA NARG 130 ; FETERETN]
J858 SEa ILB 8758 STAINOR 148 JTAB .HORD SOU
3870 Inx 8770 LbA BFL,Y oo R ata
9888 BNE :LC 8780 CHP &'C . s NORDE IR
9890 LB LDA # (LBUF 839 BEQ FFD 28 “HORD ENb
2820 Loa & et b 88 "HORD EXP
910 Lba i dLBUF esie RTS H ‘oD ENY
370 574 IL+ 0826 FFD INY 250 Jordll
330 RTS 8830 LDA BFL,Y jck 4 cell 530 ‘Hon St
948 SCI .BYTE @ 8840 CHP #'D 30 R Aur
950 SUEX .DS 8850 BCS FFX jerror 38, SHORD_OUE
288 SUE b, gsse; 1 pcs mri rfos o fute Uall
388 0859 cHe B4 T 56 ABS J5R CHKONE
9980 CHKDEVU LDA PRAME esse STY CIx i S0 KB Lab Ho
3380 Ev oo (0 STy CIX 70 AND HS7F
213968 BHE HmDEV 8900 JSR FP2BF1 oe STa ERO
910018 LDA FNAME+1 este JSR AFP a9 EXK LeR FrRox
910020 DUNUM CHP 8': 8520 BCS FFX o0 Jon TROK
T EH i TR 8930 JSR SPFR2ST 19 oL
Si0030 ohe a'e 8940 BCS FFX 320 RYS
910050 BEQ MYOK 8958 LDY CIX Sl
Bl o nty 8360 FFH LDA BFL,Y ; , or ) defInTRLDA 8O jdefault
16678 BCC WRDEV e37a CHP ') 300 3iR Lheone
10086 C ) 0980 BNE FFC 366 SR CHKONE
10030 CHP o4 93se BNE EEC 376 MF JSR SETINB
oo 1808 FFC CHP ', 389 SR FAsC
9168 BCC MY 1008 cHe 390 JSR TRUNC
812 1020 BMNE FFX 488 LDA FRO
8120 wmbEV SEC 1030 FFW STY TMi 419 pha
Toiee  RES 1040 JSR GTCLRH 422 b
916150 MYOK LDA FMAME+2 1858 FFY BCS FFX jerror e Lo
e1015 va 1850 BCs FPK 448 BPL EX2
Hi T e avoK 1876 Lba COLNU :gs LDA TRCF jtrunc flag
0108180 BNE WRDEV iese $TA COLF,V H IR
$isise smTEwETTETTED 1890 LDA ROWML 6480 Lby u JoNE
010208 FILEXST LDA #8 iiee STA ROWF,Y L PLans
giggg s;:orgruxmz ﬁ%g 5?3 asav 500 323 F%ﬁ’in
SE 2 17 c
016238  LDA #36 junloc 1136 BEQ FUA g 320 FB‘ﬂxz gl i
910240  STA ICCOM,X 1140 LD COLNU 530 S0
010250  LDA i YFNAME 1158 LDA ROKWNU EH R R
010260 STA ICBAH,X iise JSR CLZFRO 550 Lok 8 Sareu
016270 LDA # (FNAME 1127 BCS FFY 56 e Fsran
810280  5TA ICBAL,X 1180 Fua LDY MNARG 550 JoR foite
916298  JSR CIOV 1198 Lba 58 UoR Loay
810308 LDA ICCOM+L,X ;stat? 1200 STA ARGT,Y 3% LoV & Sthe
L i pha 1210 JSR SPFR2ZST Y 3 ) THO
slosie  PHA T 2218 J38. SeF 660 suz J3R FLBIR
T e 1238 FUB LDA THL o108 FOIV
sioste pLa 1230 Lea 620 BoC S0a pxit
010350  BEQ FYES 1250 ADC 34 3 i
siesse  BEa FY 1259 apc ue 646 S00 JSR EXP1@
810360 OUMR 1269 STE 656 EX3 BCS BDEX
810388 FYES LDA 3 YREPMES 208 JHP FPH &0 e Exzon
OO Y o irer (XM col 1apse & do ol T
oi6408 LoV B ASoerIany o950 JEEEE
418  JSR PRNTTH TY THZ
810410 JSR PRAT i STy 780 00 J5R CHKONE
810430  LDX HSFF 1330 LDR TH2 oH JaR Lo
910440 CHMP 3528 jves 1340 JSR COLAPS %o L% 8 STho
910458 BEQ OUWR 1350 DX 36 511 e Pl
10450, (DEL G% 1366 FFO LDA BFL,X 229, JSRLFLBAR
018470  BNE YNK 1320 HP HEOL 720 Bee sar-
010480 STK CH 1380 BEQ FFL 770 ars o7
810498  SEC ;no 1226 INK kK
siodse  SEC 1328 INKE S 280 507 JSR EXP1@
1410 FFL STX STR zae BCELERD
1420 JSR ADD2ZSP oie ;o>
LbY TH
Il s 1430 LDy_ Tl 828 RND JSR CHKOME
STING 5: ASSEMBLY 1458 o Bel.y 838 LDK 8 CHALF
1450 T 840 LDY 8 YHALF
e i e
8
8198 ;savEmDIbCalC.pLe 1490 F'F 280 Ris *°
15
8128 jeremrTanmon B8, L, HiR R
1520 JJJ JRUNC
JMP FWDFUN 2910 JSR SETINB
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Y I I I I I I I Y Y Y Y Y Y I I T S I S T Y T YT
3

jnxt col
jnxt row
39t cnt
3pull ret
SEC
CcY TS
K o A WNARG
BNE CZ jerr
RTS
CEL
CWP LDA MIGT Y
P# jerr
BPL CWP
RTS
EESEQ EEQ EOHS
CHP ROWF
cz jerr
LbA COLS
CMP COLF
ncg cz jerr

bUPDAT Lon 17
DDT LDA COLF,X
318 DME, K-

:13
BPL DBDY
RTS

80
429%0 ‘Wﬂn
4360 { UNC LDY $t0
4316 TI LDbA CIMBUF),Y
4320 BMI TEX
4330 CHP 88°,
4340 BEQ TJaa
4350 Iny
4360 BNE TI
4376 TJAA STA TRCF }flag
4380 TJ LDA HMEOL
4396 $T4 CINBUF),Y
4400
4410 TEX AND #$7F
4420 STA CINBUF),Y
4430 INyY
4440 BNE TJ
445 g p 1
4460 SAUFPN LDX FPPTR
4470 LDA STHI,X
4480 TaY
4490 LDA STLO,X
4560 Tax
45160 JSR FSTOR
4520 RTS
4538 P
4540 PN X FPPTR
4550 LDA STHI,X
4560 TaY
4570 LbA STLO,X
4580 TaxR
4590 JSR FLDiR
46060 RTS
CI3UMpPass 2 find cells
LiY{M¥ireplace with i
4630 PASS2 LDY 811
4640 LCEL LDA BF1,Y
4650 CHP 8'D
4660 BCS WRY
4670 CHP %°'A
4680 BCS AHA
4690 NRY INY
4760 CPY STR
4716 BME LCEL
4720 JHP PASSI jdo #'s next
4730 AHA STY TH }for collps
4740 VA istrt
4750 cLC
4760 ADC 84
47760 STA TH2 jend
4780 JSR GTCLRKW
4790 BC Ccb
4800 LDA ROWNU
4810 JSR STRAD
4820 ACC LDY %0
4830 LbA CLL),Y
4840 CMP $1SF jend?
4850 BEQ aACD jerror
4860 CHP COLMNU
4870 BEQ aCah jyup
4880 BCC acB
4890 ACD RTS
4900 ACB JSR UPiCOL
4910 JHP acc
4920 ACA LDY B3I 39t cell
4938 LbA (LL),Y
4940 AND 83 jdt type
4950 BEQ ACD jtext!
49606 CHP 381
4976 BEQ ACE
4980 LDY 812
4990 Lba CLL),Y
5600 SEC
seie SBC %6
502 JSR INCLL
§030 jdefault
5040 ACE LDA 34
5650 JSR INCLL
5660 LDX LL
5676 LDY LL+¥1
5080 JSR FLDOR
5090 LbA 4
5100 STA THL
§i16 JSR PUTTOK

130 JHP NRY
140 ‘

156 PUTTOK Y TM
166 LDX TM2
176 JSR COLAPS
186 LDA STR
190 SEC

280 SBC THML
210 3TA STR
220 JSR ADD25P
230 LDY TH
240 LbA #'n
256 STh BFL,Y
260 LDA FPPTR
270 IN

280 STA BFL,Y
296 STY TH
360 ; p

5310 X

832 LDA STHI, X
533

534 LDA STLO, X
35 TaR

36 JSR FSTOR
g: IIC FPPTR

39 Pass 3 find #1's
40 re lace uxth tokens
41 nd 8 loop

42 FHLP Lbﬁ IF

43
448 lEn PSS
450 C #'e
460 BEQ PSM
470 CHMP $°)
4806 BEQ PSH
490 C na
500 BNE PSI
10 INY
5520 INY
k{} JHP PSS
540 PSM INY
550 JHP FNLP jlook again
560 PSI STY CIX g!
570 STY 318t byte &8
580 JSR FP2BF1
590 JSR AF jget fpit
600 BCS PSL
610 LDX CIX
620 TXA
630 STA THM2
640 SEC
650 SBC TH
660 STA TML ;8 less
670 JSR PUTTOK
686 LDY THM jget pos. back
690 NXEN INY
70 PY §
718 EQ PASS4
720 PSS LDA BFi,
730 E O
74 Q PASS4

(] BE
750 PSK LDX $t4
§760 PSJ CHP OPTAB,X
LE{]

770 BEQ

780 DEX

790 BPL PSJ

800 CHP 88')

810 BEQ NXEN
820 PSL SEC

830 RTS

840 N IN‘I

850 FNLP

866 pass 4 find nested [¥]
870 caltulate & quit

8860 n554 DY %16

890 P4n Lbn DFI Y

380
910 BEQ MOLF
920 CHP 8 ¢
930 BEQ FLP
940 INY
950 BNE P4n
968 NOLF LDV $6
976 P4B LDA BF1,Y
98 CHP BEOL
99 BEQ NOPRN

600 :

601 BEQ P4ER

602 INY

603 BNE P4B

604 BEQ P4ER  jerror

6050 NOPRN LDX 0

6060 PSH LDA BFi+1,%

26 STa BF2,K

8¢ CHP HEOL

9 BEQ PSY

20 INK

10 Iny

20 JHP PSH

38 PSU JSR CALCIT
BCS P4ER

15 RTS

68 FLP INY

? LbA BF1,Y

8 CHP 8')

90 BEQ FR

00 MP BEOL

10 BEQ P4ER

2 BNE FL

36 P4ER SEC

4 R

S8 FRP STY RIGHTP

68 P4C DE

27 A BFL,Y
28 cHP 11t
29 BNE P4C
30 STY LEFTP
31 LDX HSFF
32 LDY LEFTP
330 PSR INK
34 INY
35 CPY RIGHTP
36 BEQ PST
37 LDA BFi,Y
38 STa BF2,K
39 JHP PSR
499 psT Lpa mEOL
418 sTA
420 58 Cactir
43 BCS P4ER
44 LDA RIGHTP
45 SEC
46 SBC LEFTP
47 CHP 311
48 BEQ P4ER
49 LDX LEFTP

6500 LDA BF2
510 $78 BFL,x
520 Loa BFZSL
530 INX
540 STA BF1,X
550 LDY RIGHTP
560 PSU INX
570 INY
580 LDA BF1,Y
590 STA BF1,X
600 CHP REOL
5610 BMNE PSU
5620 JHP PASS4
5630 15!!!!!!!!!!]
6648 LUP1COL LDY %2
6650 Lba (L), v
6660 JSR INCLL
8670 ADDDT Lba #OTLEN
686 INCLL CLC
690 foe LL
700 STA LL
718 LDA LL+1
6720 ADC %19
6730 STA LL#L
6740 RTS
(Y& MHcalculate bf2
(Y41 W¥lexponents first
6770 CALCIT
6780 CALCEX LDY 8
6799 CCH STY TH4 jsave for clpse
6800 JSR GT2TOK
6810 CHP HEOL
6820 BEQ CALMD  jtry #,/
6830 BCC CCA
6840 CCB RTS JSEC=error
6850 CCA JSR MUZFPN
6860 LDA OPERAT
6870 CHMP 314
6880 BNE CCE
6890 JSR FIGEX
6900 BCS CCB jerror
6918 JSR CLPSBF2 jcollpase
6928 JSR FRO2ST
6930 JMP CALCEX
6946 CCE LDA TM4
6950 cLe
6960 apc u3
6970 Tay
6980 JMP_CCH 3100k 4 more
6990 ; ;
70800 CALMD LDY 0
7010 CDC STY TM4
7020 JSR GT2TOK
7030 CHP HEOL
7040 BEQ CALAS
058 BCC CDA
7060 CDB RTS jerror
7070 CDA JSR MU2FPN
7080 LDA OPERAT
7690 CMP 13 %
7180 BNE CDD
7110 JSR FMUL
7120 BCS CDB jerror
713 BCC CDE
7140 CDD CMP 11'/
715 BNE
716 JSR FD
717 BCS CbB jerror
7180 CDE JSR CLPSBF2
7190 JSR FRO2ST
7208 LbY
7218 JHP CDC
7226 CDF LDA
723 cLC
724 ADC 63
725 Tay
726 JMP_CDC
727 )EII}!IIW
7280 CALAS LD
7298 CEG STY TM4
730 JSR GT2TOK
7310 CHP HED
7320 BEQ CDOME
7330 BCC CEA
7340 CEB RTS ;SEC zerror
7358 CEA JSR MUZFPN
7360 LDA OPERAT
7370 CHP 814+
7380 BNE CEC
7390 JSR FADD
7400 BCS CEB
7410 BCC CED
7428 CEC CMP g'-
7430 BNE CEB jerror
7448 JSR FSUB
7450 BCS CEB jerror
7468 CED JSR CLPSBF2
7470 JSR FRO2ST
7480 LDY TH4
7490 JMP CEG
7500 CDONE CLC jok
751 RTS
7520 3
7530 6T2T0K LDA BF2,
7540 CHP '8t
7550 BEQ GBA
7560 CHP SIEOL jdone?
7570 BEQ GBB
7580 GBC SEC ;error
7590 RTS
7608 GBA INY
7618 LDA BF2,Y
7628 CHP HEQ
7630 BEQ GBC jerror
7640 STA FTOK
7658 INY
7660 LDA BF2,Y
767 STA OPERA1
768 CHP BE
769 BEQ GBB jdone
770 INY
774 LDA BF2,Y
772 cue ol
773 BEQ GBB jdone
774 CHP '8
775 BME GBC jerror
776 INY
7277 LDA BF2,Y
778 cHp uEol.
279 BEQ GBC jerror
780 STA STOK
7818 GBB CLC jh=eol if done
7826 RTS
784 2FPN
785 JSR sterrn
786 JSR FLDOP
787 LDX STOK
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7880 JSR STFLPTR 2278 INK 1020 DEX
;g:: in%g FLDLP :ng cpr :gg coLaPs 1030 STR RPOS
TR o A e Wl e
?
7938 sTA FLPTR 2330 ASLP LDA BFL,N o MR 5',';“2" ¥
7948 LDA STHI,X 3 STA BFL+2,% 80 e nmnm
7956 STA FLPTR+1 40 DEX 90 STa INJSR+Z
7968 RTS 5 CPX TH 80 THJSR JsR ,,,
7970 £ 6 BEQ ASLP 18 S IHMATN
7980 CLPSBF2 LbDA TM4 7 BCS ASLP 20
cLe s {ng STR 30 tuoow Loy mite
33 NC STR 40 INOUT DEY
3 bt g e ppeey
430 FSZBFL LDA B DBFL 70
BEQ INOUT
430 STA IMBUF+1 80 Lba HEOL
44 LbA & (BFL 96 Ny
45 $T4 IMBUF 00 STA STRING,Y
8 RTS 10 STY STR
:z TRCF _.DS & 20 LDA $0
490 hND JSR FMOVE jrt to fri io 31'.3 il
(] LDX & (SROOT jsave root 5 RTS
8130 E‘M’J 20 35k }'5%::“ 5 éga sw gsnﬁmcus R
8140 EYGENP LDX FTOK 3 LDX & (SFPN LDa 0 Y
8150 FLPTR 354 LDY 8 YSFPN STA KPOS
8160 an 4 J5n :lb.bgn 1=/t: fro RTS
81760 JSR LOGl.O /v
8180 BCC FIA +14 LBK & S(3ROOT $SBPEE wpos
8196 FIB SEC 8! LBY % >SROOT BEQ INDO
8260 RTS 9 JSR FLDiR jres. root 4 PE
8210 FIA LDX STOK @ JSR FaDD ia s . LDA gs 20
8228 JSR STFLPTR 1 LB 8 (HALF STA STRING,X
8238 JSR FLDIP 2 LBY 8 YHALF STH RPOS
8240 JSR FMUL 3 JSR FLBAR INDO RTS
8250 BCS FIB 964 JSR FruL ix .5 1
pes g pine RN is8 SHLELL,LEE yros
% HD
8288 oL ¥670 SROOT .BS & 4 DEX
8298 RTS 4 STR RPOS
it [ e 158
(Oan FDHIIU haue col,ro . P
a3t LISTING 6: ASSEMBLY 450 ENb S RPOS
8330 BCS GRX 4 CPX $#113
8340 JSR FINCNU 48 BCS INDO
8350 BCC GRM 9186 ;savestd :BCALC.PTS 49
8368 GRX RTS jerror §110 draw text wnd [:] STR XPOS
8370 GRH LDY HLDY 26 N LDA 28 10
8380 Ny 30 STA THL 26
8390 JSR GET2CH 40 Tay 30 L XPOS
8400 BCS 58 TAR 48 INCTD LDA STRINGH1,X
8410 JSR FIMRMU 60 DIT STH TM2 STA STRING,X
8420 LDY HLDY 70 L M1 1 INX
8430 TS 86 LDA TWINL,X 1 CPX #$7a
8440 4 i} 98 cLC 1 BNE INCTD
8450 N 00 ADC %2 RTS
8460 LDX #2 18 ST L
8470 FCA CHP AS26,X 20 LDA THINH,X $70
8480 BEQ FCC 30 ADC 38 1 ININD LDA_STRING,X
8498 DEX 240 STA L+i 1 STA STRINGHL,X
8500 BPL FCA 56 LDX TH2 4 DEX
8510 BMI FCER 60 DRLP LDA STRING,X CPX XPOS
8528 FCC LDA N26,X 70 JSR 452IC BPL ININD
8538 STA TH3 86 CPX XPOS INK
8648 LDA HLDS 98 BME DRSC 8 LDA u$
8550 cHP B' [ 00 EOR $$80 9 STA STRING,X
8568 BCS FCER 18 DRSC_STa (L),Y ] STA STRINGH114
s fm e 48 i
8590 FCER SEC jerror 340 cPY u38 730 Ewup KPOS
86068 p3I50 BNE DRLP 740 SEC
8610 FCB SEC 9366 LDY 86 75 SBC $38
8620 SBC #'A 9370 INC THML 76 BPL INST
8638 LC 80 LDA TML 4 cLC
8640 BC TH3 90 CHP 83 78 aDC 11
8650 TA COLNU  jcol & 400 BNE BIT 798 INST STA XPOS
g:;: g %en 18292 “é IITS /0PTION ::
e a e W,
8680 15 43 éam: DA mou 0 32 iﬂlﬂa KPOS
86980 LW 44 CHP 316 3
8700 GET2CH LDA BF4,Y 45 BHE GCH 4 c #38
8716 MP HEOL 46 PLA 56 Che H114
8728 EQ GERR 472¢ PLA 6 BCC INST
8730 TA HLDF 486 LDA HEOL 70 SEC
8748 Ny 496 STA STRING 80 SBC $#114
8750 DA BFL,Y 50 LDA %8 890 JHP_INST
87660 MP SEOL 51 $TA EDIT 96 i p0S_to strt of line
8770 EQ GERR 52 T4 SPFLG 94 .unﬁo D a_o :
8780 Ta HLDS 53 SEC 920 LDA XPOS
8798 TY HLDY 54 RTS 930 CHP #38
8800 LC 550 GCH LDA CH 940 BCC INMD
8816 TS 56 CHP HSFF 50 LDX #38
8820 GERR SEC 57 BEQ GAKEY 968 CHP %76
8830 RTS 58 JSR GNKEY 57 BCC INMD
8848 E 3 590 LDX KPOS B8 LDR #7
8650 FINRHU LDA HLDF 680 RTS INMD STR KPOS
8860 JSR GETDEC 618 p RTS
8870 BCS FRER 620 TR §
2380 STA ROWNU 638 INPUTZ LDA #0 MWHOD
8890 LDA HLDS 640 s$Ta XPOS LDA #37
8906 JSR GETDEC 656 IMMAIN JSR DRWIM 4 STA THI
8910 BCS FRER 66 JSR GAKEY INLNL JSR ININS
8926 THA 67 LDR XPOS c M3
8938 cLC 68 LDY EDIT jedit mwode? BPL IMLML
8940 ADC ROKMU 69 BME ENTS jves RTS
8958 TAR 700 LDY SPFLG jcomd wode? {m
8960 DEX 724 BNE ENTS jyes IMMOD
8970 CPX $64 72 LDY 4 JCk 4 eol & 1 LbA #37
8980 BCS FRER 738 IELP CMP_EMKEY,Y )cursor keys STA TH3
8998 STK ROWMU 74 BEQ IMEN 36 INLMD JSR INCTDL
9000 cLC 75 DEY 46 T
9010 RTS 76 BPL IELP 5 BPL IMLND
9020 FRER SEC 770 b RTS
9830 RTS 780 INEN STa CDIR 7 é onnand node
90840 é 79 HP
9056 09 800 BNE INDON y STA DLICHL
3050 DECB CMP DECN,X 8180 STY CDIR LDA 1
90870 BEQ DECA 820 JHP_ INDON STA SPFLG
9886 DEX 830 ENTS CMP HEOL JSR INPUT
9696 BPL DECB 840 BME SESC 1 BCS CMOLT
9160 SEC 850 JHP_INDOR 4 JSR LO2UP
9118 RTS 860 SESC CMP $27 JESC? CHAOK LDX 30 jCommand &
9120 DECA LDA DECM,X 876 BNE INEXT LDA # (CHTAB
9138 cLC 08860 JSR GAKEY 7 ST
9148 RTS 0890 [ oL LDA 8 YCHTAB
9150 ' 0900 BEQ INDOMW ST
9160 FRO25T LDX FTOK 910 JHP INOVR CMBG LDY 30
9176 FR@X JSR STFLPTR 926 IMEXT LDY #i2 Post special CMST b" BT84
9180 JSR FSTOP 330 INILP CHP II pC, BEQ COMMODE
9190 RTS 940 BEQ CMP STRING,Y
9208 ;m@ jx=beg y=des 958 DEY 4 BNE CU3
9210 juses t 960 BPL_INILP INY
9228 COLAPS LDA BF1,X 970 INOUR STA STRING,X : CPY 83
9230 STa BFL,Y 980 INX 3 BME CHST
9240 CHP HEOL 8990 STX XPOS 80
9250 BEQ CPF 008 CPR #8114 90 LDA COML,X
9260 INY 010 BCC INMAIN 400 STA CHMJP+1
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S
jcurs. index

}ist col
jchk cell range

jrange err

jcurr col
;9et width

jempty

Herror
jtext
n/F

jup 4

jdo nxt col

2410 LDA COMH,X
2420 $TA CHJIP+2
2430 JSR CLRTHT
2448 CHJP JSR $FFFF
2450 CMOUT LDA 818
2460 STA DLIC+1
470 STA SPFLG
480 Ji

496 é

500 CUI INX

510 LbA L

520 cLC

530 ADC 83
2540 STA L
25560 BCC CMBG
560 INC L+

570 BNE CMBG

580 ;Emm
590 SHWCRI LDA SCOL
600 LDX %8
2610 XGZ SEC
2620 SBC 826
2630 BMI HGY
2640 INX
2650 BNE RGZ
2668 XGY PHA
26760 THA

2686 cLC

2696 apc #$alL
2760 STA SCHEM+19
27160 PLA
2720 CcLC
27360 aDC #SBB
2740 STA SCHMEM+20
27560 LDX SROMW
2760 IN
2770 TRA
2780 LDX %8

2796 XGU SEC

280 SBC #16

2818 BMI XGV

2820 INK

2830 BNE XGU
2840 RGYU PHA

2850 THA

2860 CLC

2870 apc u$9%0
2880 STA SCHEM+21
2890 PLA

2960 CLC

2910 apc L)
2920 STA SCHMEM+22
2936 RTS

2948 ;m
2950 PRNT JSR CLRTXT
296 Lba 8'P

2970 sTA rumz
2980 LDA

299%8 STA Flﬁbﬁﬁl
k{111 LDA BEOL
3010 STA FNAME+2
3028 LIM 8 DPRITMS
36830 LDX 8¢ {PRITM
3040 PRITIY LDV 10
3050 STY CPOS
3060 JSR PRIT
3eze JSR PRMS1
3880 JSR STCRS
3eve JSR PRMS2
3100 JSR STCRS
3110 LbA COLF
3120 STA TH
3130 LDA COLS
3140 SEC

150 SBC COLF

160 B PERRR
170 LDA ROKWS

180 SEC

196 SBC ROWF
3200 BPL PROK
3216 PERRR LDY 31141
3226 PERRA JSR DSKERR
3238 JHP HM3I

3240

25 ROK CLOSE 2
260 LDX #6280

270 LDA #u3I

286 STA ICCOM, X
296 LDA $ YFNAME
300 STA ICBAH; X
3310 LDA # (FNAME
320 $TA ICBAL,X
330 LDA 3

340 STA AUK2, N
350 LDA u8

360 STA AUXL, N
370 JSR

380 BMI PERRA
398 PHD LDR THM

400 LDA COLH, ¥
410 STH GMH

420 LDA ROWF
3430 JSR LOCCEL
440 BCS CMTE
450 LDY 1

460 LbA CLL),Y
470 STA FORMAT
4860 LDY u3

490 LbA CLL)Y,Y
500 BPL PHF

510 JHP ISERR
520 PXF AND #3

530 BEQ PXA

540 JHP ITSAN
558 PXA LDY 82

560 LbAa ¢CLL),Y
570 Tay

3580 JSR ADDDT
3590 LDA BEOL
3600 STA STRING,Y
36106 PXC DEY

620 BMI PXB

638 LDA CLLY),Y
640 STA STRING,Y
650 JMP PHC

660 PXB LDA 88 (STRIN
670 ST

680 Lba # >STRIN
690 STH IL+L

700 JSR FRMTXT
710 PKE JSR SNDOUT
3720 INC TM
3730 Lba TM
3740 CHP COLS
3756 BEQ PXD
3760 BCC PXD
3776 LbA COLF
3780 STA THM
3796 JSR SHDEOL ;snd eol

3600 INC ROWF jnext row
3810 LDA ROWF

3820 CHP ROWS

3830 BEQ PXD

3840 BCC PXD

3850 CLOSE 2

3860 Hdonel

LRl eRbRbeblRELERELLBRLABLERPEBRERBELELEELL
&
®

4400
44180
4420

60
4670
4680
4690
4700

]

&“NPE‘.CNOG.“N

aNOGA
L1 1]

RY
l
CMTE JSR SPLBF

8 JHP_PRE

l:ne feed
NDEOL LDA #3111
LDR #1520
STA ICCOM,X
e

$7a ICBLL,X
$TA ICBLH,H
n %$98

CIO
LSERR
gNDOUY LD! ﬂ.ll.

STA IOCOH,)(
GMK

$TA ICBLL,X
1o

$TA ICBLH,H
LbA & YLBUF

JMP GENER
53(9 out lbuf
PLBF LDX 81S7F
LDA #5260
SL9 STA LBUF,X

DEX
BPL SL9Y
RTS

igznn ESR SPLBF
LDY %4

ISA LDA CERR,Y
STA LBUF,
DEY
BPL ISA
JHP PRE

iigﬁl CHP 811
BNE ITSAF
JSR ADDDT
e

')'7')

ITS6 JSR FLDBR
JSR FASC

JSR FRMNUM

JMP PHRE

3
ITS LDY %2
LbA CLL),Y

JSR GTFILE
JSR CHKDEV
BCC LDOK
JHMP DEVERR
LDOK JSR FILEXST
BCC FILOK

JHP HOME
FILOK JSR CLRTXT
LDA 8 DLSMES
LDR ﬂ {LSMES
JMP PRNTIT
Hcopy & move
Hcmelg 0:cpy 1=moV|
cop block verbata

OPY JSR
LD, )OPYHES
LM( u {CPYMES
LDY 8@

STY CHFLG
JHCPY STY CPOS
JSR PRNTTH
JSR PRMSL
JSR STCRS
JSR PRMS2
JSR STCRS
JSR PRMS3

[ JSR_STCRS
t
(] DA COLS
c LF

BCC CSER
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96 SBC ROWF
200 STA DHS
10
2 EC
3 LbA COLT
4 SBC COLF
1 STA COFST
6 SEC
? LDA ROWT
8 SBC ROWF
9 STA ROFST
] JSR CHKFSD ;& =typ inc
4 asL o
2 TaX
3 LbA INCTAB,X
4 $TA RES+1
S LDA INCTAB+1,X
6 STH RES+2
? JSR IVCRS
88 CPYL LDA COLF
90 STh DM6
400 LbA COLT
418 STA DM?
426 CPYS LDA ROWT jdest
430 JSR STRAD ;get add
440 CPY2 LDY %18 jsee if MT
450 LbA CLL),Y
460 CHP 8SFF IHT
476 BEQ IOEI
480 CMP DM7 jcol?
490 BEQ FUL
560 BCS NOEN
516 JSR UPiCOL
$2 JMP CPY2
5368 FUL LDX DM?
54 LDA ROWT
55! JSR DELTCL
566 NOEN LDA LL
57 STA IL
58 LDA LL#1
59 STA IL+L
60 PA RO
61 JSR STRAD
6286 CPY3 LDY $t@ ichk source
63 Lba CLL),Y
640 CHP HSF
650 BEQ INCRES ;no cell
660 cHp jcol?
67 BEQ G671
68 BCS INCRES ;no cell
69 JSR upicoL
78 MP CPYI
71 :
728 GT1 LDA 8 J)BF
73 $TA JL#1
74 LbA # {BF1i
75 5Ta JL
760 LDY %2
§778 LbA tLL),Y
5780 CLC
5798 ADC HMDTLEN
:1:] TAY
ie DEY
208 STA LENG ;4 nove
30 STY
40 CPY4 LDA (CLL),Y
856 $TA CJLY,Y
60 DE
708 CPY 8$FF
80 BNE CPY4
920 LbA DM? jnew col &
[:1:] STA BFL
ie LbA IL
20 T
38 LDA IL+4
40 STA LL#L
50 Lba C
368 BEQ NOCHG
976 JSR MUPARS
$988 MOCHG LDY GMR
§99%0 INY
6800 STY LENG
6016 JSR MOVLP
50208 LDA ROWT
50368 JSR HPRM}
8408 LpY
858 CPVB Lbﬁ (JL)
068 Ta Y
070 DEY
288 CPY BSFF
898 BNE CPY6
180 INCRES JSR SFFFF
116 BCS CFIN
126 JHP CPYS
138 CFIN JSR RECALC
140 JSR REFSCR
156 JSR IVCRS"
16 cLC
17 RTS
18 l
198 RTDN_INC DM?
20 INC DM6 jnext col
21 DE! M4
22 LDA DM
23 [ HSFF
24 BRE RB
258 RBZ INC ROWT jnext row
260 INC ROWF
278 RRR DEC DMS
286 LDA DMS
29 CHP BSFF
308 BNE RBY
34 SEC jdone
32 RTS
336 RBY LDA COLF
34 STA DM6
35 LDA COLT
360 STA
370 LDA DM2
380 STA DM4
398 RBX CLC
400 RTS jkeep going
416
428 RTUP_INC DM?
430 IN
440 DEC DM4
450 LbA D
460 C HSFF
4708 BNE RB
480 DEC ROWT
490 DEC ROWF
500 MP RRR
518 ;
520 LFDN DEC DM?7
530 DEC DM6
540 DEC DM4
5560 LDA DM4
560 CHP SFF
570 BNE RBX
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65860 BEQ RBZ
6590 x
[TTTH¥]:f in Sheet

6610 CHKFSD LDA ROWT
20 CMP ROWF

66
6630 BME TBFH
648 LDA COLT  30,E
650 CMP COLF
660 BME VAE
678 VER PLA jerror
680 PLA
69 JHP PERRR
80 VAE BCC VEE JE
5710 LDA COLS ;@
728 SEC
230 SBC COLF
740 tLC
750 ABC COLT
760 STA COLT
770 CHP M54 18-63
788 BCS VER
798 LBA COLS  jswitch
880 PHA
5810 LBA COLF
5620 STa COLS
5630 PLA
6840 STA COLF
6850 LPA %1 31€dn
6860 cLC
6876 RTS
6880 VEE LDA %0 jrtdn
6890 cLC
690 R
6918 TBFH BCC VEE
6926 L
6936 SEC
6940 SBC ROWF
6958 cLC
6968 apc
6970 STA ROWT
6986 ¢
6990 BCS VER
7000 LDA ROWS  ;switch
7016 PHA
7028 LDA R
7038 STA ROWS
7040 PLA
7050 STA ROWF
7068 Lba #2 jrtup
7076 cLC
7080 RTS
7090 4
7168 INCTAB .WORD RTDM
7110 WORD LFDN
7128 \WORD RTLP
Site (TR, w2
7150 3Ta
7168 LDA 8 )CMESI
7170 LDX 88 <CMES3
7180 LDY 83
7198 JMP_PRMA
7200 ;
7218 MOVEB JSR CLRTXT
7220 LDA 81
7230 STA ASAV
7240 STA CMFLG
7250 LDA # )HOUMES
7260 LDX # (MOUMES
7 by 40
?
7
7
?
?
?
7
7350 BEQ
7360 JAB RTS Jquit
7370 Jaa INY
7380 TPY GMX jmax len
7390 BCS JAB jend!
7400 LDA BFL,Y
7418 cHP
7420 BCS JAA snxt
7430 cHP B'a
7440 BCC JAA
7450 STY ¥9 jget cell
7468 JSR GTCLRM
7470 cc
7486 JaD LDY Y9
749 BNE JAn
7588 JAC LDA COLWU
7518 cL
7520 ADC COFST  jcol offset
7530 ST COLNU
7548 cHP
7556 BCS JAB serr
7560 LDA ROKNU
7570 cLC
7588 ADC ROFST  jrow offset
7698 STA ROWNU
7680 CHP 164
7610 BCS Jab jerr
7620 LDY ¥9
7630 ; q
7648 2
7656 LDA COLNU
7660 JAE CHP N26,X
7670 BC
7680 DEX
7690 JOE
7708 JAF PHA
7718 4 0526, %
7720 STA BFL,V
7738 PL
7748 SEC
7750 SBC M26,X
7768 eLC
7778 ADC #65
7780 INY
7798 STa BFL,Y
7808 INC ROWNU
7810 LDA ROWNU
7620 LDX #9
7838 JAH CHP DECM,X
7640 BCS JAG
7850 DEX
7860 JoH
7870 JAG PHA
7880 LDA DECH,X
7696 INY
7980 STa BFL,Y
7516 PLA
7920 SEC
7930 SBC DECM,X
7948 Tax
7956 LDA DECN,X
7968 INY

7970 STA BFL,Y
7988 JMP JAA
7998 &
8660 CcaLC LDbA %0
80610 STA ROWNU
8020 STA COLNU
860308 LDA RCFLG
8640 BNE BYC
80656 {
8060 I& JSR RARITH
807 INC COLNU
86860 LbA COLNU
8096 CHP 3164
8100 BCC I6G
8116 Lba 0
812 STa COLNU
81360 INC ROWNU
8140 LDA RO
8ise [ 64
8160 BCC IG
8170 BYR JSR REFSCR
B18 JMP IVUCRS
B19 ‘_ cOls
B26 YC JSR RARITH
24 INC ROMWNU
22 LDA ROWNU
30 MP 364
40 BCC BYC
S LbA
6 STA ROMWNLU
7 INC COLNU
8 LDA COLNU
9 c 186
(] BCC BY
16 BCS BYR jdone
3336 T ROWNL
3 40 LDX COLIU
] STA TAL
() STX TA2
70 JSR LOCCEL
3 BCC RBD
RBFF JMP RBGH jnone
4 RBD LDA LL
4 STA TaAl
4 LDA LL+1
436 $Ta TaAd
440 LDY #3
450 LbAa CLL),Y
460 BMI RBFF jerr
476 CHP %2 } func?
480 BNE RBFF ino
490 PEY
3508 Lba CLLY,Y
3516 SEC
8526 SBC #6
8530 TAY jend of F
8540 LDA BEOL
855 STA STRING,Y
856 JSR ADDDT jup 4
8570 RRJ DEY
8580 BMI RRB
8590 Lba CLL),Y
86060 8TA STRING,Y
8610 JHP RRJ
8628 RRB JSR TRYFMNC
863 LbA TAZ
864 STa LL
865 LDA TA4d
866 STA LL+#1
867 LDY %2
868 Lpa CLL),Y
869 SEC
870 SBC #2
871 CLC
872 apc LL
B73 STA FLPTR
3740 LbA LL+1
750 apc e
760 STA FLPTR+1
770 JSR FSTOP
788 RBGH LDPA TAl
790 STA ROWNU
800 LbA TAZ
810 S$TA COLNU
3820 RTS
15T Lete block
88406 DELETE JSR CLRTXT
8508 LDA 3 >DELMS
860 LDX 8 <DELMS
876 LbY
880 STY CPO
898 JSR PRNTTH
908 JSR PR
910 JSR STCRS
926 JSR PRMS52
938 JSR STCRS
940 Lba COL
958 CMP COLF
960 BCC KER
89760 LDbA ROWS
8980 CHP ROWF
8996 BCS DLC
96086 KER JHP PERRR JERR 141
9018 ;now delete
9626 DLC LDA COLF
9636 STA COLT
95848 DLB LDX COLY
856 LbA RO
068 JSR LOCCEL
870 BCS DLA
[:3:1:] LDA RO
090 JSR DELTOL
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pLA INC COLY

LDA TWINL,Y

apc ?2

LDA TWINH,Y
10

STA L¥4

366 LDY #0
376 PRL LDA (IL),Y
381 MP HEOL
39! EQ PR2
40 TA CL),Y
41 NY
942! NE PR1
3430 PR2Z TS
44
45 ETESC JSR GIIKEY
46 MP 8598
47! ME IIX
48! LC
490 75
500 III CMP #$1B
)61 NE IXIT
$2 EC
953! TS
95406 IIT JSR MUCRS Jmove?
955¢€ JMP RETESC
EAIT I tor crs _pos]
9578 STCRS LDX CPOS
586 LbA SCOL
59 S5TA COLF, X
] LDA SROMW
1 STA ROWF,X
2! INC CPOS
i RTS
5 ‘EEEI E%a 3t YCHESL
6 LDR 8 (CMES1
?! LDY 81
80 PRMA STY VSIW jlinest
9 SR PRNT
970 JSR RETESC
9718 BC5 EOU
9720 RTS
9730 EOUT PLA jexit
740 LA
750 JSR CLRTHT
;g : RTS
78 ‘ M52 LDA 8 YCMES2
79 LDX 8 (CMES2
8 LDbY u2
1 JMP PRMA
Yy M¥chk parmeters
Irx{Mlocat cell
JIUMNX=-col A=row ll=loc
856 LOCCEL STX COL
)86 JSR STRAD
70 FU LDY 88
8 Lba CLLY,Y
9! CHP BSFF
[:] BEQ FQE
1 CHP COLNU
992 BEQ FOF
9936 BCC FaG
9940 FOQE SEC
995 RTS
9966 FQG JSR UPiCOL
997 JMP FU
9980 FaF CLC
299 RTS

LISTING 7: ASSEMBLY

0100 ;SAVEND:bcalc.pté

140 TWINL .BYTE THT!

150 . CITHRTHIN+S28]

160 JBYTE SLTHTHIN+$50]1

176 JBYTE CITRTWIN#$781

180 TWINH .BYTE )THTHI

190 «-BYT CTHTHIN+$28]

280 JBYTE YITHTWIN#$50]1

210 BYTE D [TRTWIN#$78]

2206 CREDIT .SBYTE +$§8@," B-Calc (o))"
230 .SBYTE +$86," 1987 LT3R
240 .SBYTE +$80," TYPE: Ll
250 «SBYTE +$8

260 «BYTE EOL

270 CREDTF .SBYT 0380,“ B-Calc b
280 «SBYTE + arry Kolbe
290 «SBYTE + 3 ryan Schappel”
300 +SBYTE +
8310 .BYTE EOL
0320 i p
03360 INTABL .BYTE <ZaPST
8340 «BYTE INDEL
83506 .BYTE <{INCTDL
8360 «BYTE <{ININS
8370 .BYTE <INUP
8380 «BYTE <CIMDWN
8390 «BYTE <{INLEFT

0400 «BYT RT

0410 «BYT! NINLM

04206 +BYT! NDLLN

84308 «BYT {INDO

0440 «BYT <INDO

8450 . <INDO

8460 INTABH .BYTE_ )>ZAPST

0470 . >INDEL

8480 . JINCTDL

0490 «BYT NINS

0500 «BYT NUP

8510 «BYT NDWN

052 JBYTE JINLEFT

053 «BYT YINRTY

854 «BYT JININLN

855 «BYT JINDLLHW

856 «BYT YINDO

85?7 +«BYT 2INDO

0580 «BYT >INDO

0590 i

066 NSPC .BYTE $7D,$7E,$FE,SFF
061 «BYT Slc,tlb,s SLF
062 .BYTE $9D,$9C, S7F $9E
063! .BYTE $9F

8640 ;

0650 é!ﬂﬁﬂﬂﬂlﬂﬁﬁll%ﬂmﬂﬂ

0668 CMTAB .BYTE "DIR"

0670 «BYTE "GOT" 3;GOTO cell
068 «BYTE }SAVE Sheet
869 «BYTE }LOAD Sheet
070 «BYTE ;CROSS reference
871 .BYTE "WID" ;set col WIDTH
0720 .BYTE "LIS" ;LIST to disk
8730 «BYTE @

0746

0750 bOHL LBYTE <DIR, <GOTO

07608 .BYTE ¢SAVE, <LOaD

ez7e «BYTE (SETREF, {HIDTH

13



BOATL.

0780 .BYTE <LIST
8790

8500 GOMH .BYTE YDIR, Jse10

8810 BYTE )SAVE, >LOA

8820 ‘BYTE SSETREF, SToTH
9830 JBYTE DLIST

0840

9850 LPCKEY .BYTE $1C,$1D,S$1E,$1F
0860 .BYTE $08,514,$

0870 \BYTE $04 ,so $op

9880 \BYTE $05,$06,$67

0890 \BYTE $OF,$12,$10

9900 YTE $01

0910 ;

9520 SPECL .BYTE {cu, (cb, (cL, (CR
8930 (BYTE <HO

8940 BYTE  CKILLEL SDELETE
0950 'BYTE <{COPY, <MOVE

8966 BYIE <(EDTTH, CPORMC
0970 'BYTE <GLOBAL, (RONOF
0988 \BYTE <{RCFLP,

0998 \BYTE <ARE

100

1610 SPECH .BYTE dcu, >cp, dcL, dCR
1020 BYTE JHOME, JFORCE
1036 BYTE JKILLEL, YDELETE
1040 BYTE )COPY, SMOVEB
1050 BYTE )EDITH, >FORMC
1060 BYTE )GLOBAL, YRONOF
1070 BYTE JRCFLP, )P

1030

1050 SLKEV" uvr: SFE SFE SFD SoF
1100 .BYTE $9E,$5D,$5C,$5

1110 (BYTE S7F 4781470, 818
1120 \BYTE $1E,$1D,$1C,$1B
1130 ;

1140 jSpecial Text

1150 ;

1168 DIRTKT .BYTE “DL1d.%",EOL

1176 FNAME .BYTE "Di: ",EOL
1186 ERMES .SBYTE “Error"

1198 CERR .BYTE “Error"

1260 DERM .SBYTE “Error: Press a ke

1220 STT «SBYTE “File: (D
1236 «SBYTE " Free:"

1240 SEG .SBYTE "Recalc:OFF ",
1256 «SBYTE * by :ROKH 20

0 ;
1278 ONOFM .SBYTE “OFFON ™

12806 RCHMES SBY E “ROW  COLUMN"
1290 ONF .BYTE @

1366 RCFLG DVTE [}

1310 NPLG .BYTE @

1326 KP' DS 1 }y sav

1338 CPOS .05 1

1340 Y9 .DS 1

13506 %

1360 TEXTYP .SBYTE "fEH3 '

1370 WUMTYP .SBYTE °{ILTY-TuNN''

1386 FUNTVP . !VTE 'Function"

139%0 BY

1460 ;

410 DELMS SBVTE “DEL!TE: Position Cu

1
rsor, RET“R."

1420’ cPYMES  .8BYTE “COPY: Position Cur
sor, RETURN",SEOL

1436 MOUMES .SBYTE “MOVE: Position Cur
sor, RETURN",SE

1446 CHESL .$BYTE "Upper left of Block

L
:aSgEgMESZ «SBYTE “‘Lower right of Bloc
ﬁ‘ég EHES! «SBYTE “lipper left of Dest.
1476 PRITHS .SBYTE ''PRINT: Position Cu
rsor, RETURN', SEOL
1480  LSMES .SBYTE “LIST: Position Curs
::;.RETURI",SEOL

3
1580 FMES .SBYTE 'FORMAT Justnfv L
1510 FMA .SBYTE "Doll r $¢(b) W

1520 FMB .SBYTE "Co s €3 N

1538 FMC .SBYTE "Dec. places o

1540 YM .SBYTE "NY*

1558 LCR .SBYTE "LRC"

1560 SDEC SBV;E 19123456789

w L,C
1580 JSKEY ‘BYTE $080,$28,$12
1598 REPMES .SBYTE “File exists, Repla
ce? Y/N*,SEOL
1660 ;rau -9

1610 NKEV .BYTE $32/$1F $1E $1n
1620 .BYTE $18, fin $18, 833
1636 ‘BVIE §18

1640 FCNT .BYTE @

1656 TORITE .BYTE @
1660 SETROW .IVTE ]
1670 SETCOL .BYTE @

1688 CDIR .BYTE © cursor directn
1698 ENKEY .BYTE EOL,$1C,$1D,$1E,$iF
1700 EOM .DS 2 )cnd of nenry
1718 FRCTXT .BYTE @

1720 CRSEM .DS i

1768 STLO .DS 58

1776 STHI .DS5 58

1786 CTLCHMD .BYTE 30!,’.2 $14
1730 A526 .BYTE “aABC

1860 N26 .BYTE 9,26,52

1618 DECM .BYTE “8123456789"

19568 RAD .Dg $80 jrow add tabl
1960 RO1 .DS $48 jrow data
14

There are four ways to
lose a life: 1) by getting
| knocked off the train in
| the tunnel, 2) by hitting
one of the obstacles, 3)
by running out of
energy and 4) by
jumping too soon for

the diamonds and

knocking yourself out.

LISTING 1: BASIC

”

1 REM
2 REM %%  TRAIN CRAZY (pt 1) %

i 3 REM ¢ BY 3

|4 REM 3% COLIN FALLER *%
S REM ¥¥-——————mm e £ 1.3
6 REM % COPYRIGHT 1988 33

g REH #% BY ANALOG COMPLUTING %

9 GRAPHICS &:GOSUB 10:GOTO 180

18 GRAPHICS 2+16:POKE 559%,0:SETCOLOR 3
;1,14 :SETCOLOR 4,13,8: SETCOLDR 1,0,8:5
ETCOLOR ©,6,2: SETCOLDR 9,4

11 2 #t6;" 1 i

12 2 #6;™ =] 1

13 7 #6;"

¥ 14 2 1n6;"

15 2 #6;" COLIN FALLER"

16 2 #6;" -Em-Em-g

17 2?2 #6;" characters @

18 7 #6;" trainfkoln

19 2 #6;" scrRoLLEE oD

20 ? #H6:? BE;""

21 ? #6;" reading I3 : POKE 559,
34:RETURN

168 RAMTOP-PEEK(106) :RESTORE 2886:S5TAR
T=RAMTOP-8:CH=256*STQRT

189 REM [8

118 FOR I CH TO 0H+727 STEP 7:READ A1,
B1,C1,D1i,E1,F1,GL:POKE I,AL:POKE I+1i,B
1:POKE I+2 €1 POKE I+3, pi: POKE I+4, El

115 POKE I+5 F1i:POKE I+5 Gi: POSITION 1
3,6:7 §6; 39911 I;" “INERT I

(120 FOR I= CH+776 TO CH+994 STEP 7:READ
hz,82,C2,D2,E2,F2,G2:POKE I,AZ:POKE I
+1, B2 POKE I+2 CZ POKE I+3, D2

122 POKE I+4, E2:POKE I+5, FZ: POKE I+6,G
2:POSITION 13 6:7 36; 39905- 1 LD " NEXT

I

136 TEMP=RAMTOP-28:DM=256%TEMP:FOR I=1
536 TO 1538:POKE I,112:NEXT I:BOTTOM=D
M+2816

146 FOR V=2 TO 118 STEP I7:RESTORE 4808
' tFOR X=V TO V+3I6:POSITION 13,7:7 #6:11
~ 2-X;' ":READ A,B,C,D,E,F,G,H

145 POKE DM+255*4+H Az POKE DM+256%5+K,
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' B:POKE DM+256%6+R,C:POKE DM+256%7+K,D:
‘POKE DM+256%#8+X, E+100

| 147 POKE DM+256*9+X F:POKE DM+256%10+H
+GiPOKE DM*ZSB*II*H,H

150 POKE DM+256%4+X+111,A:POKE DM+256%
S+H+111,B:POKE DM+256%6+K+111,C:POKE D
Mt256%7+X+111,D

154 POKE DM+256%8+X+111,E+100:POKE DM+
256%9+X+111,F:POKE DM+256*10+H+111 G:P
OKE DM+256*11+H+111 H:NEXT X:NEXT U
2060 RESTORE 205:FOR V=i TO 6:READ 0:PO
KE DM+256%#0+0,53:NEXT VU

285 DaATA 20,58,97,133,168,206

258 FOR C= 224 TO 255 POKE DM+256%11+C,
IJ:NEXT C

255 FOR 0=39 TO 200 STEP 3I7:POKE DMt25
6#3+0,248:NEXT O0:FOR 0=38 TO 288 STEP
3I7:POKE DM+256%3+0,247:NEXKT O

366 RESTORE S80:FOR I=1578 TO 1637:REA
D A:POKE I,A:POSITION 13,8:7 #6;15768+5
2-I;" "iNEXT I

320 RESTORE IIB:FOR T=1 TO 14:READ OI:
POKE DM#+256%#8+0I,165:P0KE DM+256%1+0I,
166:POKE DM+256%#2+0X,149:NEXT T

338 DATA 25,35,46,69,79,92,103,127,137
2161,175,182,197,222

340 POKE DM+256%3+222,248

350 RESTORE 3I65:FOR N=41 TO 223 STEP 3
7:READ OP:POKE DM+256%8+N,0P:POKE DM+2
S6XBEN+17,0P: POKE DM+256%8+N+23,0P

360 NEXT N:POKE 559,60

365 DATA 159,166,161,162,163

3780 POKE 1575,65:P0OKE 1576,08:POKE 1577
;6 :POKE 560,0:POKE 561,6:P0OKE 764,255
375 POKE 53256,1:POKE 53277,2:G0S5UB 18
380 POSITION 2,11:7 H6;" & T
WO":RUN "D:TRAINZ.BAS"

399 REM EZIEITIINTIGIECZN

40806 baTh 2,3,3,3,-76,170,46,39,1,68,69
,69,33,43,1,49,1,76,71,65,58,44,1,56,1
272,73,74,42,45,1,51,1,75,0,76,29,45
481 pATA 1,39,1,75,0,76,29,46,1,39,1,7
5,0,76,29,47,1,39,1,77,78,79,29,43,1,3
9,1,80,81,82,29,43,1,49,1,75,0,76,29
482 DATA 44,1,50,1,75,0,76,29,45,1,51,
1,75,0,76,29,25,0,39,1,77,78,79,29,1,2
5,39,1,80,81,82,29,1,25,39,1,75,08,76
463 DATA 29,1,25,39,1,75,0,76,29,1,25,
39,1,75,0,76,29,1,25,39,1,77,78,79,29,
125,39,1,68,69,69,33,1,25,39,1,78

464 DATA 71,65,58,1,25,39,1,72,73,74,4
2,1,25,39,1,75,0,76,29,1,25,39,1,75,48,
76,29,1,25,39,1,75,0,76,29,1,25,39,1
4085 DATA 77,78,79,29,1,25,39,1,86,81,86
2,29,25,0,39,1,75,0,76,29,43,1,49,1,75
;0,76,29,44,1,50,1,75,0,76,29,45,1,51
406 DaATA 1,77,78,79,29,45,1,39,1,68,69
,69,33,46,1,39,1,70,71,65,58,47,1,32,1
s 72,73,74,42,43,1,39,1,75,08,76,29,43
487 DATA 1,49,1,75,0,76,29,44,1,56,1,7
7,78,79,29,45,1,51,26,27,27,27,-72,16%
,52,39

499 REM

568 DATA 164,169,0,133,203,141,4,212,1
608,59,162,6, 169 7 76 22

581 PATA 228 198 203 165,203,141,4,212
,16,31,169,7,133,283

592 pata 141 4, 212 238,4,6,173,4,6,201
1234,2088,2, 169 a8, 162

583 paATA e, 157,4 6,232,232,232,224,39,
208,246,76,98 228
LRIl % CHARCTER DATA %%
999 REM
2068 DATHA 0,0,0,0,0,0,08,8,255,255,255,
255,255,255,255,255,0,7,29,117,85,85,8
5,85,85,85,85,85,85,85,85,85,252,253
2081 DATA 253,253,253,253,253,253,253,
253,25%,253,253,253,253,253,0,255, 255,
131,131,134,131,134,255,131,131,131
2082 DATA 131,134,131,131,127,127,126,
126,126,126,126,127,126,126,126,126,12
6,126,126,126,126,126,126,126,126

2083 DATA 127,127,127,255,24,24,24,24,
24,24,255,0,0,0,0,0,0,255,255, 255, 255,
127,127,127 127 127,255,127,127,12?

:127,255, s ]
254 254,254,255, 254 254 254,254
‘g2005 paTA 254,254,254,254,254,254,254,

[
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254,254,255,255,255,127,127,127,127,25
9, 255 255 255 255 255 255 127 12? 127
2066 DATQ 127,127,56, 16 56 16,0,0,0,0,
8,255,255,255,255, 255 255 255 a8, 12? 12
?,127,127,127,127,127,85, 85 85 85 85
20087 DATA 85, 85 127 255 255 255 255 25
5,0,0,0,0, 224 184 174 170 170 170 176,
170 170 170 178 170 178 170 170 178
2808 DATA 170 170 170 178 178 170 254,
255,195,153, 145 137 153 195 255 255 23
i, 199 231 231 231 129 255 255 195 153
2009 paTa 243,231,207,129,255,255,129,
243,231,243, 153 195 255 255 243 227 19
9, 147 129 243 255 255 129 159 131 249
2018 DﬁTﬁ 153,195,255,255,195,159,131,
153,153,195, 255 6,0,0,0,0,0,08,255,254,
i6, 56 40 96,16, 56 40 56 16 56,48

2011 DﬁTﬁ 56 16 56 48 8,0, 0 8,255,0,25
5,255,16,40, 58 138 68, 48 16 e,o, 224 63
,249 15 0 8,6, 0 7, 252 207 112 8,0,0
2812 paTa 255,255,255,255,255,0,8,1,25
9,25%,255,255,255,0,126,255,255,255,25
9,255,255,06,0,128,2%5%5,255,255, 255, 255
2013 DATA 15,31,255,255,255,255,255,25
5,240,248,255,0,0,255,255,143,15,0,0,1
27,3,1,0,255,0,25%,255,255,255,255
2014 DATA 126,255,0,255,25%5,254,192,12
8,0,255,8,255,255,0,0,255,255,241, 240,
8,0,254,16,124,16,56,16,56,16,0,255

| 2015 DATA 2595,255,255,25%5,255,128,0,0,
0,8,0,0,0,132,0,0,06,0,0,0,0,33,0,0,0,08
+0,0,124,254,16,56,124,254,124
$6,16,0,127,127,127,127,127,

9,63,127,127,127,127,127,127
8,255,255,255,25%,255,255,0
0,240,252,254,254,255,255, 25

0,6,08,06,255,255,255,255
12? 127 127,127,254,254,252,

255,255,255,0,0,0,0,0
254,255,255,255,127,127,127,

8,7,31,63,63,127,127,127
25%5,2559,255,127,127,127,127,

127,255,255, 25%9,255,255, 255,
0,62,127,127,127,127,127,127
0,0,0,128,192,224,240,248

252,254,255,255,255,127,63,3

1%,7,3,1,0,08,0,0
127 127 255 255 255,255,255,

255,255, 255, 255,255,127,127,
127,127,127,63,63,31,7,0
127,127,127,62,0,0,8,0
8,0,0,0,62,127,127,127

255, 255, 255, 254, 254, 252, 240,

#,255,255,255,255,255,255,3
8,254,255,259,255,255,254,25

3,7,15,15,31,63,63,127
248,248,240,224,224,192,128,

0,1,1,3,7,7,15,31
255 254 252 252 248,240,248,

31,63,127,127,127,127,63,0
192,255,255,255,255,255,255,

127,63,63,31,15,
a, 128 193 227 247 255 255,25

127,254,254,252,248,240,224,
198,124,124,198,198,192,192,
198,124,124,198,198,198,198,
192,254,192,192,192,192,192,

24,126,126,24,24,24,24,24
198,198, 198,230, 246,254,222,

15



DATA 192,192,254,192,192,248,192,
paTA 198,198,124,198,198,198,254,
DATA 192,254,254,192,192,248,192,
pATA 204,198,252,198,198,198,252,

paThA ©,63,127,127,127,127,63,0
pATA 8,255,255,259,255,255,255,12

pATH 8,252,254,254,254,254,252,0
DATA 127,127,127,127,127,127,127,

DATA 252,198,198,204,198,198,252,

DATA 195,195,182,60,24,24,24,0
DATA 198,126,124,198,152,192,222,

DATA 24,24,198,198,198,110,60,24
DaAThA 0,0,126,126,126,126,126,126
pATA 56,16,198,198,198,198,198,10

DATA 198,124,124,198,192,124,6,6
DaTh 204,248,248,204,198,1958,138,

DaATA 198,198,198,238,254,254,214,

DATHA 24,126,24,56,120,24,24,24
DATA 192,254,124,198,6,12,56,96
DATA 198,124,124,198,6,28,6,6
bATA 12,12,12,28,60,108,204,254
DATA 198,124,254,192,192,252,6,6
pATA 0,85,0,0,0,0,0,0

paATH 0,6,0,0,6,0,0,0

1 REM ¥66866680005880000HBEERRREEE000E
2 REM ¥¥% TRAIN CRAZY (pt 2) 3¢
3 REM ¢ BY kel
4 REM % COLIN FALLER 3¢
S REM % T e b 3
6 REM % COPYRIGHT 1988 363
‘,; EE” 33 BY ANALOG COMPUTING kaded
| FEEHEEEEHOOEREEOOREEOCRERREGOE
FF 9 POKE 2,52:POKE 3,185:POKE 9,2:TRaP 3

8000

HR 18 POKE 559,0

GF 11 POKE 53248,0:POKE 53250,0:POKE 5325

1,0:POKE 53249,8:LEV=0:5C=0:LI=6:LP=0:

0=0:GH=0:BA=5:CK=32:GOTO 50

J 12 RESTORE 13:FOR VU=1 TO 6:READ O:POKE

~  DM+256%1+0,104 ! NEXT U

ML 13 DATA 20,58,97,133,168,206

LG 14 FOR T=38 TO 2680 STEP 37:POKE DM+256
 %3+T,247:POKE DM+256%3+T+1,248:NEXT T

IP 15 GRAPHICS @:POKE 559,8:POKE 82,0:RES
' TORE 30:DL=PEEK(560) +PEEK (561)%256+3 : P

~ OKE 752,1:P=USR(1578)

20 POKE DL,?70:POKE 560,35:FOR A=3 TO 1

{READ B:POKE DL+A,B:NEXT A

:33 ga;a 2,2,2,2,2,2,3,2,6,14,18,6,1,15

ek ] &

BO 46 POSITION 32,0:7 "KINIA YA GRIA/ 4
CIAIAIYA R/ 5 io nM_YM_3 M

o

M TM_eM_3 ko o
mMg" m nl-an-
: [ C[jal
3
i1 TEULILIEILLInI
ON 7,7:7 "“no"
ON 106,8:? *'abcde fgcchi':POS
ITION 18,9:7 "i||||||||||||":coro 65

AY 50 RAMTOP=PEEK (186
BR 51 START=RAMTOP-8:CH=256%5TART:POKE 75
~ 6,START
. 52 TEMP=RAMTOP-20:DM=256%TEMP:FOR I=15

36 TO 1538:POKE I,112:NEXT I

VP 53 FOR I=1539 TO 1572 STEP 3:POKE I,87
 iPOKE Iti,e: POKE I+2,TEMP:TEMP=TEMP+1;
_ NEXT I:GOTO
'RM 65 POSITION 1 0:7 ".‘I-E*+It I *
2 +'"-Posrrxou ,10:7 ©

R LT

IV 96 RAMTOP=PEEK(106) :SETCOLOR 8,0,8:SET

COLOR 4,13,8:SETCOLOR 1,1,14:SETCOLOR

16

3,6,6:5ETCOLOR 2,9,4

95 START=RAMTOP-8:CH=256%¥5TART:POKE 75
6,5TART

98 GOTO 11

a

160 POSITION 1,0:? “[J

H % POSITION 9,1 PR Lk HIE B
+£3 ‘.'. lu- :GOS

ie1 POSITION 1 O ’ "++ +

hii"'POSITION 2, 16"’ 'TH'EIH'E:B'E!'E

+ .'. L [T GOSUB

182 POSITION 1, "’ " +It It+lt I*

It'l-"'POSITION .I.O"’ e Syt

ms*J's'!%iﬁus'i” Poun,

Eh"'POSITION 10"’ "E!E!Ehi!
+ W +1; : GOSUB 105:GOTO

185 IF PEEK(53279)=6 THEN GOTO 298

187 IF STRIG(B)=6 THEN GOTO 250

108 AS=AS+128:BGT=4:IF AS=256 THEN AS=

0:BGT=BGT=0

109 SOUND 1,A5,8,BGT:RETURN

118 DIM PMS(Z )

128 PMSC13= BHRSIO):PHS(2048)=BHR$(OJ:P

M& (2) =PM$

130 DIM C5C128) :CSCLI=CHRS(B)::C5(128)=

CHRS (@) :C5¢2)=C$

140 DIM P5C178) : POKE 559,35

156 RESTORE 170:FOR L=1 TO 1608 STEP 7:

READ A,B,C,D,E,F,G:CA=CA+128

1680 PS(L L)'CHRS(Q) PSCL+1,L+1)=CHRS (B

J:PSILEZ,L+2)= CHRS(C) PS(L+3 L+3)=CHRS

D3 : PS(L+4 L+43= CHR$(E)

164 PS(L+5 L+5)=CHRS(CF) : PSCL+6,L+6)=CH

RS CGY & SOUND 1,Ch,8,4: NEHT L

165 SOUND i, 50 10 3:FOR T=1 TO 75

166 NEXT T:SOHND l,0,0,0:FOR T=1 T0 75

tNEXT T:SOUND 1,50,16,3

176 DATA ©6,0,0,0,24,52,63,60,152,216,2

20,124,60,24,52,98,130,131,0,0

171 pATh 6,0,0,48,104,126,120,152,2208,

220,124,56, 24 56 288 136, 12,0,8 [}

172 DnTﬁ 8,86, O 24 52,63, 60 152, 216 220

2124,60,24, 24,112 86,24, ’

173 DﬁTﬁ 6,0,0,24,52,63,60,152,216,2208

,124,60,8,8,8,8,28 8,0

174 pPATA ©0,0,0 24,52 63,60,152,216,228

2124,00,24,28,52,34,5

175 DﬁTﬁ 8,08,0,0,0, 24,52 63,68,152,228

,124,60,8, 8 8,28,0,8,0,8,8

176 DaTﬁ 255 2395,255,255,255,255,255,2

55,255,255,255,255,255,255,255,255,255

» 255,285,255

1?7 DATA 255,255,255,255,255,255,254,2

94,252,252,248,248,240,240,224;,224,152
192,0 2]

198 QDR(PMS)

200 PMBQSE INTCA/71024)%1824

218 IF PMBASE{A THEN PMBASE=PMBASE+i02

228 S=PMBASE-A
236 POKE S54279,PMBASE/256
248 PO=5+512:P1=5+640:P2=5+768:P3I=5+89

580 POKE 93257,2:POKE 785,61:POKE 559,
43 :POKE 53277, 2

268 POKE 53249 B:Y=34:1I=58

278 PMS(PitY, P1+Y+19)-P$(I I+13)

280 POKE 764,255:POKE 764, is: POKE 786,
16:POKE 767, 18 POKE 53248,0:P0KE 53251

92
%gSIPOKE 53256,1:POKE 53258,1:POKE 532
284 FOR U=8 TO 90 STEP 20:PMS(P2+U,P2+
U+193)=P$€120,I) :NEXT U
285 FOR LU=6 TO 88 STEP 20:PMS(P3I+U,P3I+
U+193=P5€128,1I) :NEXT U
286 FOR U=8 TO 188 STEP 28:PMS(PB+U,PB
+U+19)=P5€120,I) :NEXT ULl
287 PMS(P3+82 P3+82+19) P5(140,140+19)
:PMS CPB+113, PB+113+10) P&(I, I+ie)
289 FOR T=1 TO 43 STEP 3:POKE 593248, T:
POKE 53250,13+T:POKE 53251,27+T: NEXT T
tGOTO 166
2%8 SOUND 1,50,10,3:FOR T=1 TO 75:NEXT
T:5O0UND 1,0,08,8:FOR T=1 TO 75:NEXT T:
SO0UND 1,58, 10 3

He 300 RAMTOPZ PEEK(lOB)
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¢ 310 START=RAMTOP-8:CH=2S56¥START:POKE 7
START

} 3260 TEMP=RAMTOP-28:DM=256%TEMP:FOR I=1
 :5%6 TO 1538:POKE I,112:NEXT I:POKE 559
""2; 5255 623,2:POKE 53277,2:U-USRC1578

23 POSITION 2§,0:?7 "eee—

e
1325 2
Mreerererererg
E 326 POSITION 14,4:7 ™

HHHHHH cdsht #"
27 POSITION 37,7:7 "

[T
?

RE 3258 7 ' e c—————s oo
 es—"

LH 338 FOR I=1539 TO 1572 STEP I:POKE I,8

;23¥EII+1,O=POKE I+Z, TEMP:TEMP=TEMP+1

| 333 RESTORE 3I3IS5:FOR N=1 TO 26:READ OP:

. POKE DM+256%#3+0P,0:NEXKT N:SOUND 1,0,08,

& o
RM 335 DATA 53,87,156,140,160,118,176,151
‘ ;,285334,178,211,20,51,123,281,43,145,1

4 6
; 40 SETCOLOR 1,1,14:SETCOLOR 4,13,8:5E
 TCOLOR ©,0,0:SETCOLOR 3,13,8:5ETCOLOR

’2’9;4

| 365 RESTORE 3I66:POKE DL,76:POKE 568,35
- :FOR A=3 TO 14:READ B:POKE DL+A,B:NEXT
A:POKE 559,43

66 DATA 14,3,15,14,3,15,14,16,14,1,3,

80 POKE 764,255:POKE 53249,90:TT=0:ZX
~ =@:POKE 752,1

JF 420 TT=0:Y=34:%=98:I=1:5C=SC+X

gﬁ«421 POKE 53278,0:S0UND 1,0,0,0

hehipq

udgvbe

2 0=0+1:IF 0=7 THEN TT=TT+1i:POSITION
34-TT+ZH,2:7 " ":0=0:IF TT-ZX=28 THEN
3000
PG 423 S=STICK(®) :IF 5=14 THEN GOTO 6600
MH 431 IF 5=13 THEN I=96:K=X-1:GOTO 478
ZE 433 IF STRIG(B)=0 THEN K=X+1:GOTO 455
LR 444 GOTO 5000
BR 455 IF X>160 THEN X=160
59 I=I+19:IF I>78 THEN SOLUND 1,250,18

"~ ,8:I=1:5C=5C+12:S0LUND 1,0,0,0
NJ 460 GOTO 500

0 470 IF X<{53 THEN GOTO 3000
RP 508 POKE 53249,%

510 PMS (P1+Y,P1+Y+19)=P$(I, I+19)
R 515 IF PEEK(53252)>18 THEN 20008
‘AL 516 IF PEEK(53253)>8 THEN 18600
OM 520 GOTO 422

SB 600 I=3:V=238:FOR Y=36 TO 22 STEP -2:V
" Zy-10:50UND 1,Y,10,5:IF PEEK(53253))0
 THEN 10008
IH 616 PMSCPL+Y,P14+Y+19)=P$(I,I+19) :NEXT

Y

620 I=3:V=128:FOR ¥=22 TO 3I7 STEP 2:VUc
 U+10:SOLUND 1,V,18,5:IF PEEK(532533>8 T
- HEN 3068

IL 630 PMS(PL+Y,P1+4Y+19)=PS(I,I+19) : NEXT

Y
UB 635 I=S58:PMS(PLi+34,P1+53I=PS(I,I+19)
M 708 Y=34:I=58:50UND 1,0,0,8:G0T0 422
980 POKE DM+256%3+222,8:I=3:FOR Y=37 T
- D 36 STEP -1:SOUND 1,Y+Y+Yi+YEYEYEY, 18,

5
910 PMSC(PLi+Y,P1+Y+19)3=PS(I,I+19) :NEXT

¥
(Z 920 I=22:FOR Y=38 TO 98 STEP 2Z:SOLUND 1
~ ,Y+v,10,5

' JG 922 I=I+19:IF I>78 THEN I=1i

I0 930 PMSCP1+Y,P1+Y+19)=PS (I, I+19) :NEXT

Y

uv 2800 GRAPHICS 2+16:POKE 559,08:SETCOLOR
;1,14:SETCOLOR 4,13,8: SETCOLOR 1,88

,Qg.SETCOLOR 3,6,6: SETCOLOR 2,9,4

TR 20805 LEVU= LEU*].:? #e;" Well¥ pDoffa"

vefll "";LEV:? #6;""
Re ";INTCSC)+215:7

Liffd45 "';LI-1

N

us 1)
RH?2022 ? #6;"
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2050 POKE 705,61:POKE 599,42

2060 I=22:FOR Y=X TO 222:POKE 53249,Y:
_ SOUND 1,0,08,0

#§0§01111+19 tIF I>78 THEN SOUND 1,2568,1
2080 PMS(P14+96,P1+98+19)=P5(I, I+19) PO
SITION 12,4:7 36 INTC5C+Y) :NEKT

2090 I=115:FOR Y=16 TO 128 STEP 5

2095 PM$(P1+Y,P1+V+19)=PS(I,I+19):NEHT

~ U:;SOUND 1,6,0,0:P05ITION 12,2:7 #6;LE
2898 POSITION 7,8:7 8#6;"Gofd LuEi":P0S
- ITION 12,2:7 H6;LEV+1:CY=0

2899 FOR ¥Y=0 TO 100:CY=CY+86:50UND 1,C
Y,108,6:NEXT Y:LL=LL+1:50UND 1,06,06,08

B 2130 IF LL=6 THEN LL=1

| 2200 RESTORE 2250+LL:FOR N=1 TO 4:READ
~ OP:POKE DM+256%3+0P,185:NEXKT N:POKE 5

- 59,0
;%f%g,GRhPHICS 8:POKE 559,0:RAMTOP=PEEK

2226 START=RAMTOP-8:CH=256%¥5TART :POKE
756, 5TART
2225 TEMP=RAMTOP-28:DM=256%TEMP:FOR I=
1536 TO 153I8:POKE I,11Z2:NEXKT I
) 2236 FOR I=1539 TO 1572 STEP 3I:POKE I,
87:POKE I+1i,0:POKE I+2Z2,TEMP:TEMP=TEMP+
1:MEXT I:GOSUB 2368:G0TO0 346
'L 2251 DATA 53,87,156,148
IW 2252 DATA 100,118,176,191
¥ 2253 DATA 28,134,178,211
' 2254 DATA 20,61,123,261
2255 DATA 43,145,164,266
2386 POKE DM+256%3+222,248:POSITION 28

[OEEmy S pes T o
X 2316 7 hehipq [EETRUUe el el
S irrrrerrerrrrrrg

2320 POSITION 14,4:7 ™

‘eut H H HHHH"
2321 POSITION 12+BN,6:7 "2zyxw':PDSITI
ON 6,6:2 “"cdsht ":POSITION 13,6:7 "

(1]

udgvb

SH 2338 POSITION 37,7:7 “

[T
2

P e R R T U |
R — POKE 785,61:LP=0:BA=5:CH=
32
23580 RESTORE 23I55:FOR VU=1i TO 6:READ O:
'POKE DM+256%1+0, 104 :NEXT V:0Q=0:GH=0
J 2355 DaATaA 26,58,97,133,168,266
23686 FOR T= 38 TO 280 STEP 37 POKE DM+2
S56%3I+T,247 :POKE DM+256%3I+T+1,248: NERT
T:RETURN
000 FOR T=0 TO 255 STEP i15:POKE 785,T
~ :SOUND 1,T,10,8:NEXKT T
CA 3681 FOR T=255 TO 8 S5TEP -15:POKE 785,
T:SOUND 1,T,108,8:NEXT T:SOUND 1,0,0,0:
. POKE 53249,8:LI=-LI-1
3882 GRAPHICS Z+16:POKE 559,8:SETCOLOR
8,1,14:5ETCOLOR 4,13,8:5ETCOLOR 1,08,8
. :SETCOLOR 3,6,6:SETCOLOR 2,9,4
3665 7 H6;"™ b Lufd{'":? $16;"""

) 3618 ? H6;" Vel ";LEV+1:? H&6;""
3020 7 #6;" Re ";INTC(SCI+215:%7

us;llll

3825 ? #6;" Liff[35 ;LI

3626 POKE 559,42:FOR U=1 TO 280:NEXKT UL

$IF LI=1 THEN POSITION 12,6:7 $6;'8":F

OR UO=1 TO 200:NEXT LUO:GOTO 4886

3098 I=1i15:FOR Y=10 TO 128 STEP 5

3095 PMSCPL+Y,Pi+Y+19)=PS(I,I+19) :NEXT
Y:POSITION 12,6:7 #6;LI-1

3098 POSITION 7,8:7 #16;"Gofil] Lufdi"

3899 FOR Y=2400 TO @ STEP -25:50UND 1,

z+;éig,6:NEHT Y:POKE 5959,0:BN=BN-1:GO0T

4888 GRAPHICS Z2+16:POKE 559,0:SETCOLOR

. 8,0,0:SETCOLOR 4,13,8:5ETCOLOR 1,1,14

~ :SETCOLOR 3,6,6:5ETCOLOR 2,3,4:VU=8
4881 POKE 599,43

4805 FOR T=2Z TO 1Z:VU=V+128:FOR 0=0 TO

8:NEXT 0:SOUND 1,V,8,6:POSITION T,1:7

316" [HamE'":NEXT T POSITION 13,1

‘fzgég 7 #6;" ":POSITION 9,9'9 #e6;"E
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Solar

System

Scaler

continued from page 13

Within the program you will find the
following suboptions.

WPM. BRINT:

"C" CONVERT UOM

"D" GENERATE DISTANCES
"R" RERUN

"M" MAIN MENU

"8ND" SCALE DISTANCES
"AC" ACTUAL DISTANCES

As mentioned earlier, the menus are
prompt-driven and you should have no
difficulty traversing them. For some ap-
plications you may need to take output
figures from one option and use them as
input to another. Options S, E and SS pro-
vide single key transfer of the screen dis-
play to a printer, so you won’t have to
write down a lot of numbers between op-
tions. In addition, S and SS have menu
option C (CONVERT UOM), enabling
conversion of table data to other units of

. measure, such as inches to feet and feet
to miles.

Let’s take a typical scenario—say you
want to determine the dimensions of the
solar system with Earth at 12 inches in di-
ameter. Start by selecting Option E
(EARTH DIAMETER BASED TABLES)
from the Main Menu.

Result: The following “Earth Based Ra-
tios” menu appears.
EARTH BASED RATIOS

WHAT IS EARTH SCALE DIAMETER?
(Enter a number)

Type in the number 12. Press RETURN.
The following prompt appears:

WHAT IS THE UNIT OF MEASURE (UOM)?
CFor UOM enter MILES, FEET,
INCHES, MILLIMETERS or any UOM)

Type in “INCHES” Press RETURN. The
following results print to the screen:

T8

DIAMETERS OF SOLAR SYSTEM BODIES
WITH EARTH AT 12 INCHES DIAMETER.

DIAMETERS IN INCHES

SOLevase cssanssnsanes 1317. 064
MERCURY. coveuss e 4.59
VENUS. . ... cssassnsnas 11. 78
EARTH. cessesrassaas 12
LUNRacseenusa cessnaes 3. 27
MARS. vesuee seessensan E. 38
JUPITER. s enuvanvnnncs 134,34
SATURN. e e svnecennsasns 112,46
URANUS. cevvveanunseenn 8.73
NEPTUNE. s vassouunnnaaa 46. 57
PLUTO: e s wavsaasonanas 2.82

P PRINT

R RERUN

M MAIN MENU

Now we know the diameters of the other
major bodies in the solar system, in
inches, when compared to a 12-inch
Earth. At this point, you may want to print
the screen. Press “P” (PRINT). After the
data has finished printing, press “R”
(RERUN).

The “Earth Based Ratio” menu reap-
pears. For input this time type in a “1”
for Earth diameter and “FEET” (or
FOOT) for the UOM. The following
results print to the screen:

DIAMETERS OF SOLAR SYSTEM BODIES
WITH EARTH AT 1 FEET DIAMETER.

DIAMETERS IN FEET

=] ceneana 1@9. 785
MERCURY..... cesae 0.38
VENUS. s cosnvnas cevsas  @.95
EARTH: cevavnnnnnsss witel 0ol
LUNR. ... caessananass Q.27
MARS.eccovsnsane cvess 0.5
JUPITER. «ss. cessanasn 11,2
SATURN, s e cveennannnen 9. 45
URANUS. s v veenaceans «. 4.06
NEPTUNE. s s ssnnsnanans 3. 88
PLUTOcocacnnussssasiue 0. z4
P PRINT

R RERUN

M  MAIN MENU

Now we know the diameter of the sun in
feet when the Earth is 12 inches in di-
ameter. (We will need solar diameter in
feet for the next part of the sequence.)
Type “M” and RETURN to return to the
Main Menu. Enter Option “S” (Sun di-
ameter based tables). The following “Sun
Based Ratios” menu appears.

SOL BASED RATIOS

WHAT IS SCALE SUN DIAMETER?
CEnter a number)

Enter the number 109.755 (from the
previous sequence). Press RETURN. The
following prompt appears:

WHAT, IS THE UNIT OF MEASURE (UOM)?
(Faor UOM =nter MILES, FEET,
INCHES, MILLIMETERS or any UOM)

Type in FEET. Press RETURN. The follow-

" ing screen displays:

DIAMETERS ARE IN FEET AND ARE

BASED ON 1@9.755 FEET DIA. FOR SOL
DIAMETERS IN FEET

MERCURYw s svaasusamnans 0. 382
VENUS S Qeieie waiae . 0. 9486
EARTH. « vss siavmin s sinsan 1

MARS e o siusivin » ciats sisis wia 0.532
JURTTERS arsa v« Sulat2ldnte 11.195
SATURNS 25 s.ats s sisinoms oa 9. 4546
URANUS. c s cvoneass . . 4.0603
NEPTUNE. & s sins sia . F. 8806
PLUTD. e s simsimaiate eeee  @.2352

P PRINT C CONVERT UOM

R RERUN D GENERATE DISTANCES

M MAIN MENU

This screen shows us that Earth is one
foot in diameter when the sun’s diameter
is 109.755 feet. That checks with what we
obtained earlier from option E. Now pick
option D to generate the distances of the
modeled solar system. The following in-
formation prints to the screen:

DIAMETERS ARE IN FEET AND ARE

BASED ON 1@9.755 FEET DIA. FOR SOL
FEET DISTANT FROM SOL

MERCURY: «usuen cameann 4478.92
VENUS. s« o« cisessuaas 8453. 16
EARTHu s eveenes cessnne 11733.5
MARS...... ssssecancns 17852.58
JURPITER. s svaanenasasnn £1001.6
SATURN: e csvaunsans . 111972.9
URANUS. . . v o .. ceeenens
NEPTUNE. c cevovssansns
PLUTO. cveensnncnnnnan
P PRINT C CONVERT UOM
R RERUN

M MAIN MENU

If you don’t have a feel for the distances
expressed in thousands of feet, press C
(CONVERT UOM) to convert to a differ-
ent unit of measure. The following sub-
menu appears:

YOU CAN CONVERT OUTPUT FROM...

FEET TO INCHES

INCHES TO MILLIMETERS
MILES TO FEET

FEET ST0 MILES

INCHES TO FEET

INCHES TO MILES

MILES TO INCHES

Enter “4” to convert feet to miles. The fol-
lowing results print to the screen:

AUGUST 1988+ A N.A.L.O.G. COMPUTING



CONVERTED TO MILES
DIAMETERS ARE IN FEET AND ARE
BASED ON 1@9.755 FEET DIA. FOR SOL

MILES DISTANT FROM S0L

MERCURY...cveveannnns 0.85
VENUS::.coeennsannanas 1.6
EARTHecsasaavecvannsnn 2.22
MARS. vecetencacnanens 3. 38
JUPITER: s suacnnnuas 11. 6
SATURN. s vvvevancnnsna 21.2
URANUS: cvevenscnnnans 42
NEPTUNE. c v cvevcenannn EE
PLUTOus s asencsnnannna g7

P PRINT

R RERUN

M MAIN MENU

Now we have not only the sizes of bodies
in the solar system (in inches and feet)
when the Earth is 12 inches in diameter,
but also the system’s dimensions (in feet
and miles).

You could take the distance figure for
Pluto (87 miles) and double it to 174 miles
to get the average diameter of Pluto’s or-
bit (very average, since Pluto’s orbit is far
from circular, being the most highly el-
liptical of all the major components of
the solar system). We can still use this
number as input to the SS option (Solar
System Based Tables) and find the dis-
tance to Alpha Centauri when the Earth
is 12 inches in diameter. (It's 600,699
miles, or about 2.4 times the distance of
the fullsize moon from our 12-inch
Earth.) On another scale, that of the sun
being ten inches in diameter, Pluto would
be 3,499 feet out (at 0.54 millimeters in
diameter) with Alpha Centauri 4575
miles away.

This screen sequence shows the gener-
al operational mode of the program and
how information can be gathered while
constructing a basic scenario. Option SS
(Solar System Based Tables) enables you
to generally size the solar system as a
preliminary step to the other options. It
also gives the distance to the nearest star.
Option 12 (12-Inch Earth Globe Distance
Conversions) is an added utility that
comes in handy when calculating scale
and real distance in a system based on a
12-inch Earth (most globes of the Earth
found in the home are 12 inches in di-
ameter).

I have used this program to build
models of the solar system based on di-

LISTING 1: BASIC

0 126 REM BY CAREY M.
TING
R 3,2,12:5ETCOLOR 8,7,2

" 188 REM SOLAR SYSTEM SIZE AND
| 1160 REM DISTANCE RATIO GENERATOR
L FURLONG
| 125 REM COPYRIGHT 1988 BY ANALOG COMPU

130 GRAPHICS 17:SETCOLOR 2,9,7:5ETCOLO

| have used this
program to build
models of the solar
system based on
diameters of hundreds
of miles to those of

only a few millimeters.

ameters of hundreds of miles to those of
only a few millimeters. Here are some
results:

When I look at the 12-inch globe on my
bookshelf five feet from my living-room
easy chair, I can visualize a scale model
of the Earth from a height of 39630 miles.
The Space Shuttle cruises only .23 inches
above the globe’s surface (150 miles). Ge-
ostationary satellites, orbiting the Earth
at 22,000 miles, are out about 33.3 inches
(2.78 feet) and lay sprinkled about half-
way between me and the globe. The moon
is a gray and dinky pockmarked baseball
of 3.27 inches diameter, and is some 30
feet behind me, through the back door
and out into the yard. The sun is an enor-
mous, brilliant white ball of incandescent
gas, 109.75 feet in diameter and 11,733
feet (2.22 miles) away. The gas giant

VT

ATIONG

AN.AL.O.G.COMPUTING+AUGUST 1988

- 148 POSITION
158 POSITION

178 POSITION

208 POSITION

Jupiter is over 11 feet in diameter and
61,001 feet (11.6 miles) from the sun. Plu-
to is roughly 2.8 miles in diameter (an
inch smaller than Earth’s Moon!) and
about 460,000 feet (87 miles away).

All of this was quickly generated using
the E, S and 12 options with throughput
based on a 12-inch Earth. We could,
however, have generated similar results
based on any size for the Earth, sun or
the solar system.

In relation to the Voyager II flyby of
Uranus last January, and staying with the
12-inch diameter Earth, the distance from
Uranus to the sun turns out to be about
42 miles. Its diameter is 4873 inches. That
gives us some feel for the earlier question
of how far two billion miles is: for a
12-inch Earth, about 44 miles.

Using the SS option, we can determine
that if the solar system were a three-inch
disk floating in front of us, the Alpha
Centauri System would be another disk
863 feet away, or about the distance to the
roadway on the other side of the straw-
berry field behind my house. Earth would
be only 038 inches from the sun and
would require a microscope for resolu-
tion. If the solar system were the size of
a quarter (about one inch), the two sys-
tems would be separated by 287 feet. It’s
a lot easier imagining two quarters float-
ing 287 feet apart than two multibillion-
miles-wide planetary systems, composed
of mainly empty space and separated by
25 trillion miles.

An infinite variety of layouts can easi-
ly be built using the Solar System Scaler
based on manipulations of the three di-
ameter parameters for the Earth, sun or
solar system. And, with the 12 option, you
can quickly calculate scale and real dis-
tances for a 12-inch Earth globe system.

Now do you have a better handle on
how far two billion miles is?

Carey M. Furlong has been an amateur as-
tronomer for the last 25 years and has operat-
ed an Atari for the last four (presently a
130XE). He holds a B.A. in English and is
currently employed as a senior technical writer
by MacDonnell Douglas Corporation’s Infor-
mation Systems Group, CAD/CAM Services in
Cerritos, California.
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,&Eu
216 POSITION 1,19:7 #6; "I EINTENGTE
HAZINER

POSITION 8,206: " #6 ; LT
POSITION 8,227 B6 i e==c=sssssssss

FOR DELAY=1 TO 2500;:NEXT DELAY
DIM AS€103 ,ESCI0], z4 (303

ANCE (MILLIONS OF MILES) DATA
L=869921:REM DIAMETER OF SOL
B=3631:B1=35.5:REM MERCURY
C=7518.6:C1=67:REM VENUS
D=7926:D1=93:REM EARTH
K=2166:REM LUNA
E=4217:E1=141.5:REM MARS
F=88732:F1=483.5:REM JUPITER
G=74937.5:6G1=887.5:REM SATURN
H=32187:H1=1764:REM URANUS
I=38757.9:I1=2796:REM NEPTLUNE
J=1864:J1=3653:REM PLUTO
K1=25222492:REM ALPHA CENTALRI
REM OPEN IOCB TO SEND PROG INPUTS

TO E:
385 OPEN #HI,4,4,"E:"
‘RS 396 7 "R
5J 400 GRQPHICS a
I 416 SETCOLOR 2,8,4:SETCOLOR 1,0,12:5ET
COLOR 4,8,10
415 POKE 752,1
430 ? :? “S0LAR SYSTEM SCALER [ 4
Rev. K3*
- 440 '} e (1]
‘ME 450 ? :? “"With this program you can co
.\,nstruct mathematically scaled models
.~ O0f the Solar Systen as
N 460 ? :? "Relative sizes for the plane
. ts and the Sun and their respective
distances from';
478 ? ' one another are

generat
Measure

ﬁc 488 7 " Base wmeasurements can be as

signed to either the Earth, Sun, or th
e Solar System."

490 ? 2 n

*LfSlB ? 1?7 "PRESS lgii"ml TO CONTINUE'
BF 520 7 :INPUT #3,4

KI 540 GRAPHICS @: SETCOLOR 2,9,14:5ETCOLOD
. é 28,4 :SETCOLOR 4,8,10

? IIKII
? L1} L1}
Z 1 MAIN MENU SELECTION :

[}
'é" ? :7 “"El SUN DIAMETER BASED T
L]
? :?2 "[@ EARTH DIAMETER BASED Th

:? "[EEl SOLAR SYSTEM DIAMETER B

TABLES"
:? "E¥A 12 INCH EARTH-GLOBE DIS
CONVERSIONS"

Hri) END PROGRAM'
640 POSITION 19,21:7 v "
650 TRAP 750
60 POSITION 1,19:7 :7 ' ENTER SELECTI

JM 680 POKE 752,80

GA 690 GRAPHICS ©:SETCOLOR 2,8,12:SETCOLO
~ R 1,0,4:5ETCOLOR 4,9,12

U0 700 IF AS$="S" THEN 770

. 716 IF AS="E" THEN 1760

IK 720 IF A$="12" THEN 2820
‘WX 730 IF A%$="55" THEN 2280
PP 740 IF AS$="999" THEN GRAPHICS @:SETCOL
' OR 2,9,4:SETCOLOR 4,08,68:2 “RK'';72 »

PS0LARSYS.AST (Rev. K - 11/9/86) EAET
IC 756 SETCOLOR 2,2,8:SETCOLOR 4,3,0:SETC
OLOR 1,8,12:7 :? "“INSUFFICIENT RESPONS
 E":GOTO 518
68 REM SOL TQB%E GENERATOR

778 7 “'R'":? :7? 50L BASED RA

REM SYSTEM DPIAMETER (MILESY & DIST

TI0S &

780 ? 1?7 :? 17 17 ™
1]
798 7 :? “WHAT IS SCALE SUN DIAMETER?"
gee 7 7?2 v (Enter a numberj"
818 ? :INPUT S
820 VAR=1:W=0
830 7 :? "WHAT IS UNIT OF MEASURE CLOM

848 7 17 W
., 858 7 "

tFor UOM, enter MILES, FE
INCHES, MILLIMETERS or any U

860 7 :INPUT Z§

. 878 7 "R":? "DIAMETERS ARE IN ";Z$:;" f
ND ARE"

886 SETCOLOR 4,8, 2'9 "BASED ON ";5;m u
| 3Z2%;" DIA. FOR SOL

898 R0

PMH J60 7

910 IF u()o THEN 930
920 7 : DIAMETERS IN ";Z$:GOT
0 940
WH 938 7 :2 © DIAMETERS IN "ES$
'TH 948 R=S%B/L:XL1=INT (XK¥10000+8.5)/10000:
2 17 " MERCURY . s vvenveeeess HIRUAR
AU 968 K=S¥C/L:XL=INT (X*10000+0.5)/10000:
2 0 UENUS . s e s rrnnnneenaes "iRI¥UAR
980 X=5¥D/LiRiz INT (X¥*1000048.5) /10060
EARTH. . oo vennenesers " RIXUAR
1000 e S*E/L ! K1=INT (K%10000+0.5) /10000
12 MARS . . oo vsvnnnsesnens "3RINUAR
R=SHF/L:X1=INT (X¥10000+0.5) /18000
JUPITER . s onvuvrenens "RIUAR
H=S%G/L:R1=INT (X*10060+0.5) /16000
SOTURN. o svssennnnens "HINUAR
R=SHH/L : K1=INT (K¥*10000+8.5) /16000
URANUS . v v oo vnnnnnens "3 RINUAR
H=S¥I/L:R1=INT (K%10000+8.5) /100008
NEPTUNE. v vnvenreeens "3RIHUAR
R=5%J/L:R1=INT (K*10000+6.5) /10000
PLUTO. .0 sesvunnnnens "iRIXUAR
POKE 838,175:POKE 839,242
IF AS=Ipi THEN Gnnpuxcs 8:SETCOLO
,12:SETCOLOR 1,8,4:SETCOLOR 4,9, 1
§-"M"-° 13 5a0T0’ ake
| $i48 castn 3620

Z5 1150 POKE 82,8:POKE 83,40
GU 1168 2 :7 --_
5 il

F 1176 IF W<>8 THEN 1190

1188 7 © PRINT I CONVERT U0
M':GOTD 12080
I 1198 ? v PRINT"
'ZU 1208 ? “ RERLIN I GENERATE D
' ISTANCES"
| 1218 2 * I MAIN MENU™
1228 2 » SEL

| ECT ;
| 1230 POKE 82,2:POKE 83,39
1240 INPUT ad
. 1258 IF AS="P" THEN GOSUB 2780
1268 IF AS="P" THEN 880
1278 IF A5="D" THEN 1340
WE 1288 IF aS=vR" THEN ns-"s"-coro 698
¥ 1298 IF AS="M" T 54
1300 IF N0 THEN RS e GOTO 690
u IF A$="C" THEN GOSUB 3458
| 1320 GOSUB 3678
'TY 1330 GOTO 830
IL 1346 GRAPHICS ©:SETCOLOR 2,8,12:SETCOL
" OR 1,08,4:SETCOLOR 4,8,2
YR 1350 ', II“III', 1 1}

IE 1368 VAR= u-a
Eg?G 2 "oxsrnnczs ARE IN ";ZS&:" AND AR
0 1380 SETCOLOR 4,8,2:7 “"BASED ON ";5;"
~ u;7z&:;% pIA, FOR SOL™
oM 1390 IF W=0 AND AS="M" THEN ?

1408 ?
410 R=8.869921
1428 IF W<Y0 THEN 1440
| 1438 ? 172 w:Z$&:" DISTANT FROM S

AUGUST [988 A N.A.L.O.G. COMPUTING



OL":GOTO 14580

1440 72 7 127 M ";ES;" DISTANT FRO

RT
1480M2RINT((5*E1/R*UQR)*160+B 93 /7188:7

JUPITER sssesvusnanaa

K= INT((S*GI/R*UQR)*10+8 53/18:7 ™
ATURN ssscssnsannns "3 H
1516ﬁ= =INT CCSHL/R¥VAR) %18+8.5)/10:7 "

5
=INT CCSHIL/R*VAR) %18+8.5)/10:2 "

u
15ggu¥ INT((S*JI/R*UQR)*lB*B 9)¥/716:7 "

1550 IF ﬁs‘"P" THEN GRQPHICS 8:SETCOLO
2,8,12; SEICOE3¥01 ;8,4:5ETCOLOR 4,8,

I3 CONVERT. UO

PRINT"
RERLIN®®
MAIN MENU™
SEL

POKE 82,2:POKE 83,39
INPUT A

IF AS="P" THEN GOSUB 2788

IF AS="P" THEN 1380

IF AS="R" THEN AS=''S":GOTO 690

IF AS="M" THEN 540

IF W{>8 THEN A$=''S":GOTO 698

IF AS='C" THEN GOSUB 3450

GOSUB 3670

GOTO 1380

REM EARTH TABLE GENERATOR

2 NKU:? :? | EARTH BASED]

12 17 12 12"

? :? "WHAT IS SCALE EARTH DIAMETE

S (Enter a numberl"

? (INPUT S

VAR=1

? :? "WHAT IS UNIT OF MEASURE (LD
4 (For LUOM, enter MILES, F
1836 7 ik INCHES, MILLIMETERS or any

? :INPUT Z§

11856 ? 'R":SETCOLOR 4,8,2:7 "DIAMETERS
OF SOLAR SYSTEM BODIES®

1860 ? "WITH EARTH AT *;5;"™ ";Z$;" DIA

9
“

1898 7 " DIAMETERS IN ";Z$5
1960 X=S¥L/D:X1=-INT(X¥*1000+8.5)/16060:7
SO0Lsccoccsssnsnsnsnns "'HI*UAR
1918 K=S¥B/D:Ki= INT (R*100+8. 53/186:7 "
MERCURY . s cssosasnss "";HI¥UAR
1936 X=S¥C/D:Ki= INT(H*106+0 S)/1ie6:? ™
VENUS: cssaunsnssnnss ";HIHUAR
1958 'S*D/D'Hl'l"T(H*lBO*O 9)/7166:7
EARTH:. s covvsssnssas "IKIHUAR
1978 H=SHK/D:iX1= INT(H*lBO*ﬂ S)/1ie@:7? "
LUNA: cssssasssansss "";HIHUAR
*1990 K=SHE/D: XK1= INT (X*188+8.5)/160:7 *
MARS : s assnsussssss "IHIHUAR
%§$2010 K=S¥F/D:Ki= INT(H*lOB*G 9)/71e0:7
JUPITER: ccovsssanss ";HI¥UAR
B30 H=SHG/D:Hi= INT(H*lOB*O.S)/lOO:? Ll
SATURN: s csocassosss ""3HINUAR

AN.A.L.O.G.COMPUTING*AUGUST 1988

ZB 2050 H=S5*H/D:X1=INT(X*100+8.5)/186:7 "
‘ LURANUS: s c cssnssoass "IKIHUAR

2070 X=SXI/D:Hi-INT(X¥*iBet+e.5)/i@@:7? "

| NEPTUNE:cvosesossas "3 HIHUAR

2090 H=S5¥J/D:iKA-INT(X¥iee+a8.5)/1008:7 ™

PLUTO:cossessnsasas "3HIHUAR

2116 POKE 838,175:POKE 839 242

2128 IF AS="P" THEN GRAPHICS 6:SETCOLO

R 2,8,12:SETCOLOR 1,0,4:5ETCOLOR 4,8,2

'AS'“M"'° :? :GOTO 1850

2138 GOSUB 3620

2148 POKE 82,0:POKE 83,40

PRINT™
RERLIN"®
MAIN MENU®

SEL

POKE 82,2:POKE 83,39
INPUT ad

IF AS="P" THEN GOSUB 2780

IF AS="R" THEN AS="E":GOTO 690
IF AS="M" THEN 548

GOSUB 3670
GOTOD 18586
(- REM S0LAR SYSTEM TABLE GENERATOR
[ 22 2PN SOLAR SYSTEM BAS
HEp RATIO O
22992 2 12? 12 12V
23688 ? :? "“"WHAT IS SCALE SOLAR SYSTEM
- DIAMETER?"
R 23186 ? :? (Enter a numberl"'
- 2328 7 :INPUT S

10W 2330 VARS1:W=0
MM 2340 ? :7 “WHAT IS UNIT OF MEASURE (UO

M) 2
(For UOM enter MILES, FE

. 2350 7 7?7 ™
ET,"
1 INCHES, MILLIMETERS or any

0B 2360
~ uoMy©
:INPUT Z$
lI“II

, 2370
2380
SETCOLOR 4,8,2:7 "SOLAR S5YSTEM DI
u-s-u ll-zs

¥a 2390
IF N()B THEN 24186
3 :(Based on Pluto's Mean Orbiti"™

-~

Wy

2428 IF N()O THEN 2440
24306 7 "™ STANCE IN ";Z$;'" FROM S0

L":GOTO 2458
446 7 " DISTANCE IN ";E$;" FROM S0

R=J1/8.5
H=5%¥B1/R:X1=INT (X¥1000+0.5)/18006:
" MERCURY.::cocosnsess ";HINUAR
HoSHCL/R:HA=INT (K¥1006+0.5)/1600:
VENUS:souscoasnsass "IKIHUAR
K=SHDL1/R:KL-INT (K*1006+0.5)/10006:
EARTH: s ccoavssa "IKiVAR
K=SHEL/R:Ki= INT (X¥*1000+8.5) /10001
MARS: s ssccessssosss "IKIXUAR
K=S¥FL/R:i 1= INT(R*1800+0 S)/1608:
K JUPITER: oo ssuwwss "3KIHUAR
BN 2518 H=S¥Gi/R:Xi= INT(H*1000+0 S)/i6a6a:
- SATURN: v sassssssnss ";HIXUAR
DN 2520 H=S¥HLi/R:X1= INT(H*1008+0 S)/16886:
L URQNUS....... ; K1¥VUAR
SSHIL/R:IKL= INT(H*IOGB*B Sl/16066:
NEPTUNE............ " HAXVAR
H:S*Jl/R:HlZINT[H*1000+B Sl/i006:
PLUTO. (tMean Dist).. ";Hi®VUAR
H:S*Kl/R:Xl:INT(H*lBB*B S)/1680:7
ALPHA CENTAURI... '";Hi¥UAR
POKE 838,175:P0OKE 839 242
IF AS="P’" THEN GRAPHICS 8:SETCOLO
R 2,0,12:5ETCOLOR 1,0,4:SETCOLOR 4,8,2
'ﬁS:“M“:? tGOTO 2396
580 GOSUB 3628

‘AN 2598 POKE 82,8:POKE 83,40

GN 2686 2 :2? "

b un

ER 2618 IF W<>8 THEN 2630

26260 2 * [ PRINT I3l CONVERT UO
' M':GOTO 2640




Solar System Scaler

7= PRINT*

g RERLIN"

2 u MAIN MENU®

2 u SEL

POKE 82,2:POKE 83,39
INPUT AS

IF AS="P" THEN GOSUB 2780

IF aS=up" THEN 2390

IF aS="R" THEN s-"55"-coro 690
IF a$="M" THEN

IF OO THEN RS- ast:GOTO 690

IF A$="C" THEN GO5SUB 3450

GOSUB 3670

GOTO 2390

REM SCREEN PRINT SUBROUTINE
DSPI=PEEK (838) : DSP2=PEEK (839)
POKE 838,PEEK(S58422) : POKE 839,PEE

2810 RETLRN
2820 REM EARTH GLOBE GENERATOR

2830 B2=12:D3=0.62137:REM EARTH IS5 12
INCHES; KILO=MILEAGE

P 2840 TRAP 2838
s 2845 POKE 75%2,1
[ 2850 ? “"K'':?7 M

(1]

e oy
a4 B AR Z INCH EARTH-GLOBE DISTANC

Tl T e T SCALE DIST
DISTANCE C

BU 2898 ? :7 " YN ACTUAL DISTANCE TO
' SCALE DISTANCE CALCULATIO

2986 7 :7 " |[EEFN RETURN TO MAIN MENU

¥ 2918 POSITION 19,21:7 * "
2928 POSITION 1,19:7 :? " ENTER SELECT
~ ION "

M 2938 INPUT #3,AS

J 29486 IF A$="'SD" THEN 2978
BP 2956 IF a$="AD" THEN §210

J 2968 IF A$="999'" THEN 540

J 2965 GOTO 2830
2970 ? “A':? “E
PHUAL DISTANCER
AFITTEEINTN A 17 INCH EARTH-GLOBE SY
SESTEM
299am2 72
(1]
30088 ? "If distance is in feet, enter
CFT
3818 ? :? “If distance is in inches, p
RETLRNY
POKE 752,0:INPUT AS
IF A$="FT" THEN GOTO 3400
IF AS{>"FT" THEN GOTO 3856
? :? “Enter the distance in inche

? :INPUT C3
2 n“u 4 u-u

3090 ? “SCALE":? “DISTANCE IS: ";Cc3;
~ INCHES"

. 3166 ? " ";C3/712;" FEET"
3118 2 :7 “=zszzozoososfssssoimoooooo=s

N 3120 H-INT(D®*CI/B2) i:HI-INT (D*CI/B2/D3I)
Z 3138 7 :? “ACTUAL"™:? 'DISTANCE IS5: "X

;" MILES™
";X3;" KILOMETERS

G ? 37 31?7 :? "Press CIHIGTN :*

DX 3170 ? :7 " )1 Time To Continue To 1Y
. IRoutxne"

DB 3188 7 " >Z Times To Return To E¥ Sub
~ menu"

EE 3200 POKE 752,0:7 :INPUT A$
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3210 ? "N"" RADE ACTUAL DISTANCE TO
12 INCH EARTH-GLOBE SYSTE

3230 ? :? :? “Enter the actual miles"
3240 POKE ?752,0:INPUT C3
3250 7 1?7 "

3260 H-INTC(B2%*C3I/D)*180+8.5)/1060

"IARTH IN A

3228 7 "
(L]

K 3270 HS-INT((B2%C3/D/12)%166+0.5) /1088

?388 HE-INTC((B2¥C3I/D/12/5280)%1806+8.5
166606
3298 ? :? "SCALE ":? "DISTANCE IS5: ";

H;" INCHES"™
33eg ? ":XS;'" FEET"
v gg%g :_; ||9 .2 HiNG;" MILES™

3338 7 1?7 :1? :7 "To Rerun [N, Enter:

K 3340 7 ""To Return To E¥A Submenu:

3550 ? "To Return To Main Menu: EEE

| 3360 27 :INPUT AS

3370 IF A%="AD'* THEN GOTO 3210

. 3380 IF AS$="999" THEN GOTO 540

3398 GOTO 2840
3400 ? :? “Enter number of feet to con

. vert"
| 3410 POKE 752,@:INPUT C3

3420 C3I=C3I*12
3436 GOTO 3070
3440 REM MAIN CONVERSION SUBROUTINE

| 34580 GRAPHICS O:SETCOLOR 2,8,12:SETCOL

OR 1,8,4:5ETCOLOR 4,9,8
3460 7 7 “

] eyl
ICONUERSIDN SUBMENUI"
(1}

i? "SELECT THE DESIRED CONVE

current UOM is “;z§;my
FEET TO INCHES"
INCHES TO MILLIMETERS

MILES TO FEET'"
FEET TO MILES"™
INCHES TO FEET"
INCHES TO MILES'"
MILES TO INCHES"™

¥5508,3560,3570,35808, 359
8,3595,3597

3558 VAR=12:7? ""KM:7 u CONVERTED
MIES="INCHES":GOTD 36880

3568 VAR=25.4:7 "K'";? » CONVERTED

LT WS TS ES="MILLIMETERS" : GOT

3462 7 "

oo e oad ol end oad
-- N H

[=1"T%
=
=
-
=
-
=

222
GOT

[
en
E=Y
2
(=}
=
=

0 36088

3570 UVAR=5280:7 "R'":?
“:ES="FEET":GOTO 36060
3580 VAR= 1/5286'9 SRS 2

EN WY ' : ES=""MILES":GOTO 3668
35980 VAR=1/12:? "K';7 ©

- ERNEEEE " ES=""FEET":GOTO 3660

3595 VAR=1/12/5286:7 '""K'":7 "

 C}
' %NUERTED LOMCTAWEEY * : ES="MILES":GOTD 36
a

35997 UAR=12%5288:7 "K';? »

[ CON
NERTED TO INCHES ":E$="INCHES":GOTO 36

36080 RETURN
3616 REM DISPLAY INTERUPT SUB

U 36260 RESTORE :START=PEEK(560) +PEEK (561

I#256: POKE STQRT+22 130
36380 PAGE=1536:FOR PGM-PQGE TO PAGE+1®

. tREAD BYTE:POKE PGM,BYTE:NEXT PGM

3640 DATA 72,169, 142 141,10,212,141,24
2208,104,64
3650 POKE 512,8:POKE 513,6:POKE 54286,

=192

3660 RETURN
3670 IF A%="P" THEN 3730

3680 IF AS="D" THEN 3730

3698 IF A$="R" THEN 3730

3760 IF AS="M" THEN 3730

3718 IF AS=""C" THEN 3738

3720 GOTO 540

730 RETURN (3]
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by Craig Patchett

An Introduction

Hi, and welcome to the column! This
is just a brief introduction to let you know
what we're going to be doing together in
the pages to come.

Chances are that one of the biggest rea-
sons you bought your computer (whether
you admit it or not) was to play games.

Then somewhere along the way you dis-
covered programming, and then came the
realization that, “Hey, even I could write
a game if I only knew how.” Well, maybe
it didn’t happen quite like that, but I'm
sure you know what I mean. In any case,
it’s true that writing a game isn’t really
that difficult, at least not a simple game.
But unfortunately there aren’t too many
people willing to explain the techniques
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involved. You know what I mean, right?
After all, chances are you've read all about
graphics already, but there’s quite a differ-
ence between making a spaceship fly
around the screen and putting it into a
game. That's why this column is here: to
explain how to tie everything—including
graphics, animation, and sound—
together into a complete graphics game.
T'll be assuming that you already know the
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basic techniques involved in player/missile
graphics, redefining the character set, dis-
play lists and so forth. Although the up-
coming columns do include review
sections on the topics they cover, it will
help you tremendously if you have some
previous knowledge.

So much for the graphics. What about
the language? We are going to be using
BASIC. I'm sure you've read plenty of ar-
ticles claiming that a good arcade-style
game can't be written in BASIC, and it’s
true. So to help you overcome this obsta-
cle, I've included a variety of machine-
language routines that can be used from
BASIC quite easily. Rest assured that you
don’t have to know any machine language
in order to use these routines, and they’'ve
been designed so that they’ll work in a
number of different situations, not just
the game welll be designing in this
column.

Even with the machine-language help,
it’s still true that BASIC will not allow you
to do games as complicated as Donkey
Kong or Defender, at least not with the
speed of the arcade versions. So the ques-
tion comes up as to what would be a good
game to use as an example. We need
something that utilizes as many of the
graphics tricks as possible, while at the
same time isn’t too complicated so as to
slow things down to a ridiculous rate. Also,
it should ideally be something familiar, so
that it is immediately clear how things
should be working. What, if anything, fits
these conditions? We decided on Invaders
as our model.

Graphics fundamentals

A big part of computer graphics, and
one that not many people think about, is
the television set. After all, we're not draw-
ing on a piece of paper, and the way that
a TV set works has a lot to do with what
the computer puts on the screen. More
importantly, it has a lot to do with how the
computer puts things on the screen. So,
as one final step before we actually start
going wild, let’s take a good look at that
screen.

The Screen

Let’s begin with the basics, since I can’t
think of a better place. Do you know what
the screen is made of? Well, I know that
glass is probably the most obvious answer,
but it goes much further than that. Look
at the screen of a TV set that’s not on. See
how the back of the glass is coated with
something? That something is called
“phosphor.” The neat thing about phos-
phor is that it glows when you hit it with
electrons. The more electrons that hit it,
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the brighter it glows (don’t worry if you
don’t know what electrons are, just think
of them as real tiny pellets. . .real tiny).

Behind the screen (near the back of the
TV set), there is an electron gun that
shoots a beam of electrons at the screen
to make it glow. Pretty simple so far, right?
This beam is pretty small and can only
hit a small dot of phosphor at any one
time. In order for it to make all of the
phosphor on the screen glow, then, it
scans the screen, much in the same way
as we scan a book while reading. The
beam starts at the upper left-hand corn-
er of the screen and goes all the way over
to the right-hand side, drawing a line as
it goes. This line is called, appropriately,
a “scan line” (if you look closely at your
screen, you can see these lines; don’t look
for too long, though). When it gets to the
right-hand side of the screen, the beam
turns off and moves over to the beginning
of the next line, where it preceeds to draw
the next line. This happens over and over
again until the beam has drawn the en-
tire screen. (See Figure 1.)

There are over 200 lines that have to
be drawn, but the beam gets it all done
in less than 1/60 of a second! Unfortunate-
ly, the phosphor won't glow forever, and

by the time the beam reaches the bottom
of the screen, the top is starting to fade.
So the beam turns off, goes back to the
top again and starts over. This means that
the screen actually gets drawn 60 times
a second. Now this may sound like a pain
in the you-know-what, but it actually turns
out to be somewhat of a blessing. You’ve
probably seen, in one form or another,
those little cartoon books that you flip
through to make the pictures look like
they’re moving, right? Movies work the
same way. They show you a picture, then
blank the screen and show you another
one that's just a little bit different. This
is what creates the illusion of motion.
Thus, if a different picture is drawn on
the screen each time the beam goes over
it, we can create motion. If the beam
didn’t redraw the screen so rapidly, we'd
just have an expensive slide show.

Alright, now you know the basics of tel-
evision, but what does this have to do with
computers? Quite a bit, actually, as you'll
soon see. If you're programming from
BASIC, then all you need to worry about
is knowing the various terms. We'll go over
those in a second. Machine-language
programmers, on the other hand, are
programming in a language that works
almost as fast as the electron beam, so
they can have greater control over the
screen. That’s why so many incredible
things can be done from machine lan-
guage that can’t be done from BASIC.
Machine-language programmers need to
know exactly how the beam draws the
screen, because they can take advantage
of it. So if you're a BASIC programmer,
this short instruction to the world of the
TV set has been a learning experience
(surprise). If you program in machine lan-
guage, there’s a lot more you can learn if
you really want to be able to make the
computer say “Uncle” Not many people
do.

Terms, terms, terms. Actually, in this
column there are only a few that we'll be
using, but the above explanation of the
TV set was necessary for you to be able
to completely understand what they
mean. So, without any further ado, here
they are:

Scan Line: This one you already know.
A scan line is simply a horizontal line on
the screen, as drawn by the electron beam.
The screen is made up of several hundred
scan lines, one on top of the other.

Vertical Blank: Also known as
VBLANK and Vertical Refresh. I prefer
VBLANK. In any case, VBLANK is the
time during which the electron beam is
off and on its way from the bottom of the
screen back to the top. It happens 60
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times a second, since that’s how often the
beam draws the screen.

Horizontal Blank: Also known, strange-
ly enough as HBLANK and Horizontal
Refresh. Guess which I preferl HBLANK
is the time during which the electron
beam is off and on its way from the end

of one scan line to the beginning of the
next. HBLANK happens a lot more often
than VBLANK (over 200 times more
often).

Well, that’s it! That’s right, all of this for
only three simple terms. In the columns
ahead, however, you'll be seeing these
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terms a lot, especially “scan line” and
“VBLANK,” so please make sure they be-
come a part of your vocabulary.

A little bit more
This section is for those of you with a

Figure 1.
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TEXT MODES SUMMARY
Display Type Graphics Screen Memory Colors Foreground | Background | Border
Mode Size Used Available Color Color Color
Number (column x (bytes) : Register Register Register
TOWS)
Normal text 0 40 X 24 992 e 1 2 4
2 luminances
Double-width 20 X 20, split | 674, split 5 0.1.9.3 4
text ! 20 X 24, full | 672, full S 3
Double-width, 10 X 20, split 424, split
double-height 2 12 X 20, full 420, full 5 0,1,2,3 4 4
text
Multicolor 40 X 20, split
’ 99 5 0,1,2,3 4 4
text - 40 X 24, full 2
Large multi- 40 X 10, split '
3 512 5 0,1,2,3 4 4
color text : 40 X 12, full
Table 1
Table 2
Column 1 Column 2 Column 3 o %
# CHR| # CHR| # CHR| # CHR| # CHR| # CHR | » CHR| # CHR|Z
; JEE . A L . Ll E
A I \ i i / " i - Ny S <C
O Speee|te 0 |32 @ |48 T [l e W : |z
1 ! 17 0 3. AL | 900, (O] 6h 0 8
2 - 18 2 34 B 50 R 66 5
: g
3 # 19 3 85 G 51 s g
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lllustration © Copyright Atari, Corp.
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ATASCII

lllustration © Copyright Atari Corp.
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Space

&

39

40

i

In mode 0 these characters must be preceded with an escape, CHR$(27), to be prin(cd;

> é’fV
S & 8
P & [
55 37 7
56 38 8
57 39 9
56 . dA
59 3B
60 3c <
61 3D =
62 3E >
63 3r ?
64 40 @
65 41 A
66 42 B
67 43 c
68 44 D
69 45 E
70 46 F

73

74

75

76

‘o\‘,v
S
FE &
47 G
48 H
49 1
4A J
4B K
4C L
4D M
4E N
4F o
50 P
51 Q
52 R
53 s
54 T
55 U
56 v

& G
& & &

s &

87 57 w

88 58 X

89 59 Y

90 5A z

91 5B [

92 5C \

93 5D ]

94 SE A

95 SF =

96 60 o

97 61 a

98 62 b

99 63 c

100 64 d

101 65 e

102 66 f

o

110

&
&

67 g
68 h
69 i
6A j
6B k
6C 1
6D m
6E n
6F o
70 P
71 q
72 r
73 s
74 t
75 u
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little bit of curiosity. You don’t need to
read it, but you may find it interesting
nonetheless. Way back near the beginning
of this column, I mentioned that the
greater the number of electrons that hit
the phosphor on the screen, the brighter
the phosphor glows. What I didn’t say was
that this is very important to the creation
of the picture. After all, a black and white
picture isn’'t all black and white, is it?
There are all kinds of grays as well.

As the electron beam scans the screen,
its intensity varies, thus varying the num-
ber of electrons that hit the screen. This,
in turn, causes the brightness of the
screen to vary between black (no elec-
trons) and white (lots of electrons), allow-
ing for all the shades of gray. This is how
a black and white picture is created.

But what about color? Well, color pic-
tures are nothing more than black and
white ones with color added. Now I know
that sounds kind of obvious, but it’s an
important thing to keep in mind. A color
picture is drawn in exactly the same way
as a black and white one, except in color.
The question remains, of course, as to
how that color is created.

If you take a close look at the screen
of most color TVs, you should be able to
see little red, green and blue stripes.
These stripes are so small that their colors
blend together when you look at the
screen from a normal distance. Some of
you may know the significance of these
three colors already. We call them the
electronic primary colors because all
other known colors can be created by
mixing one or more of the three together.
For example, mixing yellow with blue
gives green, and yellow with red gives
orange. Can you see now what’s going on?
A color TV actually draws three pictures
on the screen; a red and white one, a
green and white one and a blue and white
one. The three blend together to give you
a genuine full-color picture. (See Figure
249

And you thought it was something com-
plicated! Anyway, that’s about all I want-
ed to tell you about your television set. If
you have a monitor, don’t worry—the bas-
ic principals are the same.

Screen memory

So far we know that a TV picture is
drawn with an electron beam that scans
across the screen. But how does the beam
know what needs to be drawn? In the case
of regular TV, it receives a signal from
your antenna or cable system. In the case
of the computer, the computer itself sends
out the information. Inside your Atari is
a chip called GTIA which is responsible
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for controlling the electron beam. Actu-
ally, it just controls the intensity of the
beam. As you might recall, the more in-
tense the beam, the brighter the phos-
phor; so a picture is drawn by rapidly
varying the intensity of the beam. Anyway,
that’s GTIA’s responsibility. GTIA,
however, still needs to know what it’s sup-
posed to be telling the electron beam,
right? Somewhere inside the computer
then, there must be a description of what
the screen is to look like. There is, and it’s
in a special section of memory called,
strangely enough, screen memory. In this
section, we're going to take a look at how
screen memory works.

Before we get into the heavy details,
let’s look at the basic idea. Screen
memory is made up, like all other
memory, of a whole bunch of bytes. In
one way or another (we'll get into it later),
GTIA looks at these bytes, interprets
them, and then sends the information to
the electron gun. The first byte in screen
memory will determine what the upper
left-hand corner of the screen will look
like, the last will determine what the low-
er right-hand corner looks like. That
should make sense, of course, since that’s
the order that the electron gun would ex-
pect. Depending on the graphics mode
being used, the screen can be anywhere
from ten to 40 bytes across, and from 12
to 192 down. We'll see why in a little bit.
For now, let’s take a look at just how GTTA
interprets the bytes in screen memory.

Character-graphics modes 0, | & 2

We'll begin by taking a look at the
character-graphics modes (GRAPHICS
0/1/2). In these modes, there is one byte
in screen memory for each possible
character on the screen. This is summar-
ized in Table 1.

Do you know what ATASCII values are?
Fach Atari character has a number as-
signed to it, between 0 and 255, and these
numbers are called ATASCII (ATAri Stan-
dard Code for Information Interchange)
values. You've also probably heard of
something called the “Internal Values.
The internal values are what we are in-
terested in, since these values are the ones
used by screen memory and GTIA. (See
Tables 2 and 3.) As a matter of fact, all
screen memory in the character modes is
a list of these internal values. GTIA looks
at this list, sees what is currently on, then
looks into another list called the “charac-
ter set” (we'll go over the character set in
a future column) to see what this partic-
ular character looks like. GTTA then sends
this information to the electron gun
which in turn causes the beam to draw the

character (it’s not really quite that simple,
but this is all you need to understand).
Why don’t we see an example of this in
action. First we'll find out where screen
memory is. The following line will do the
trick for us:

188 SCRMEM=PEEK (88) +PEEK(89)%
256

Memory locations 88 and 89 hold the
address of the beginning of screen
memory.

Now let’s try POKEing the internal
value for “HI” into screen memory. The
letter “H” has an internal value of 40, and
“I” has an internal value of 41. So we do

the following:

118 POKE SCRMEM, 40:POKE SCRM
EM¥+1,41

Violal We've now changed screen
memory. If you don’t have the word “HI”
in the upper left-hand corner of your
screen right now, it’s probably because
your screen is full and it got scrolled off.
Add the following line to the program
and try again:

99 GRAPHICS @

What if we wanted to have “HI” writ-
ten vertically instead of horizontally? Try
making the following change:

1186 POKE SCRMEM,49:POKE SCRM
EM+40,41

Do you understand why we added 40
to SCRMEM to get the “I” to print below
the “H”? Remember that graphics mode
0 has 40 characters on each line, and that
each character takes up one byte in screen
memory. That means that the first charac-
ter on the second line is the 41st byte in
screen memory. SCRMEM is the address
of the first byte, so SCRMEM + 40 is the
address of the 4l1st. Now try changing
Line 99:

22 GRAPHICS 1

What happened? Now the “I” is two
lines below the “H”” You should be able
to figure out why by yourself this time, but
TI'll give you a hint just in case: There are
only 20 characters on a graphics mode 1
line.

Before we leave the wonderful world of
character graphics, we need to bring up
a few more things. First of all, if you've
looked at the ATASCII table yet, you've
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probably noticed that there are only 128
characters in the character set. But each
byte in screen memory can hold a num-
ber between 0 and 255, or a total of 256
numbers. What about the other 128
characters? Well, if GTIA sees a character
value greater than 127 (in other words, if
bit seven is set) then it takes the value, sub-
tracts 128 from it to get a new value, and
then puts the character with this new
value up on the screen in inverse video.
Inverse video is what you get when you
type a character after pressing the inverse
key (the key with either the Atari logo or
a half-full square on it, depending on
which Atari computer you have). So, for
example, an inverse video “H” would have
a value of 168 (40 +128).

As if that’s not enough, we still have
something else to clear up; only this time
it concerns graphics modes 1 and 2. In
these modes, you can only use half the
character set at a time (either uppercase
and numbers or lowercase and graphics),
and there is no inverse video. Why? Be-
cause in these modes, bits six and seven
of the character values are used to speci-
fy the character color, which means that
characters in these modes can be one of
four colors. Here’s how it works: GTIA
gets the character value and looks at bits
six and seven. Then, depending on how
the bits are set, it goes to one of the Atari
color registers to see what color is desired
and puts the character up on the screen
in that color. A color register is just a
memory location that affects the colors
of objects on the screen. When you use

the SETCOLOR command, you are actu-
ally just setting the value in one of the
registers. Anyway, here’s a list of the differ-
ent bit combinations and the color
registers they refer to:

BITS REGISTER  LOCATION
00 n 708
01 1 709
10 2 710
11 3 711

Here’s a simple program that will put
the letter “H” on the screen in all four
colors:

188 GRAPHICS 2

118 SCRMEM=PEEK (883 +PEEK(83)
#256

126 POKE SCRMEM+1, 40

136 POKE SCRMEM*2,40+64

1489 POKE SCRMEM+¥3,40+128
156 POKE SCRMEM+4, 48+132

After running this program, you might
like to play with the SETCOLOR com-
mand to sec the effect of changing the
various color registers. By the way, to
switch to lowercase, try POKE 756,226.
Use POKE 756224 to get back to up-
percase.

Now that we (hopefully) have a grasp
of how GTIA and screen memory work
with characters, let’s take a look at graph-
ics. We'll start with graphics mode 8, since
it’s a little easier to understand than the
others. In graphics mode 8, the screen is
made up of some 61,440 dots that can be
turned on or off (320 across by 192 down).
Does that phrase “on or off” ring a bell?

GRAPHICS MODES 4 & 6 SUMMARY

We ran across it before when we were talk-
ing about bits which, I'm sure you’ll recall,
can be turned on or off just like the dots
on the screen. The way graphics mode 8
works then, is that each bit in screen
memory represents a dot on the screen.
Turn a bit on and the corresponding dot
will also turn on. Turn it off and, well, you
guessed it. Because there are 8 bits in a
byte, and there are 320 dots across a
graphics mode 8 screen, it takes 40 bytes
(320/8) of screen memory for each graph-
ics mode 8 line. That’s a total of 7,680
(40*192 or 61,440/8) bytes of screen
memory altogether, which is obviously a
lot better than 61,440! Now this system
does have its disadvantages, since one byte
holds eight dots instead of just one. Turn-
ing individual bits on and off can be very
frustrating, especially from BASIC. In
other words, there are very few times
when you’ll want to go in and change this
kind of screen memory directly. It’s a lot
easier to PLOT and DRAWTO. In one of
the upcoming columns, however, we will
see a time when the ability to change it
directly will come in handy. In the mean-
time, let’s take a look at the other graph-
ics modes.

The other graphics modes
Graphics modes 4 and 6 are similar to
graphics mode 8 in that each dot can
either be on or off. Thus screen memory
works in exactly the same way as we just
discussed. The difference is that the dots
are larger, which means there are less of
them on the screen, which in turn means

GRAPHICS MODES 3, 5, & 7 SUMMARY

Display Type Screen Size Memory Used Default SETCOLOR POKE COLOR
' (columns X TOWS) (bytes) Colors (n) address (n)
, 80 X 40, split 694, split ' .
Graphics 4 80X 48, full | 696, full Orange 9 | 708 1
. 160 X 80, split 2174, split '
Graphics 6 o i Black 4 712 0
TABLE 4 Applies to both modes.

Display Type Screen Size Memory Used Default SETCQLOR - | POKE COLOR
(columns x rows) (bytes) Colors () _ address (n)
: 40 X 20, split 434, split ‘ -
Graphics 3 40 X 24, fill 439, fI; Il Orange 0 708 il
e 80 X 40, split 1174, split Light-green 1 709 2
Craphice  lsbxids nll [0 Bl | . _
G o B0 O 4190, split Ll 2 7y 5
e 160 X 96, full 4200, full Black 4 712 0
TABLE 5 Applies to all three modes.
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that screen memory is smaller. Table 4
summarizes these differences.

Graphics modes 3, 5 and 7 introduce
a new twist. In these three modes, not
only can the dots be on but when they are
on, they can have one of three colors. This
means that there are four possibilities for
each dot instead of just two. How do we
deal with this? Actually, the solution is
quite simple; we use two bits for each dot
instead of just one. Two bits can be ar-
ranged in four combinations (00,01,10,11),
which is exactly what we need. So, in the
four color modes, each byte of screen
memory holds four dots instead of eight.
Table 5 has all the information.

Before we continue, there’s something
I forgot to explain. GTIA knows from the
two bits which of the four colors to give
a particular dot, but how does it know
what the four colors are? After all, the
Atari has a total of 256 to choose from.
It turns out we already know the answer
from our discussion on graphics modes
1 and 2 above, so there’s no point in go-
ing over it again here. There is a small
difference, however, in that the bit com-
binations don’t refer to the same color
registers as they did for the characters.
The following table shows how it works
for graphics:

BITS REGISTER LOCATION
00 BACKGROUND 712
01 0 708
10 1 709
11 2 710

We've now covered all the modes except
three, and those three aren’t too tough to
cover since they work in much the same
way as the four color modes we just dis-
cussed. Before we take a look at them,
however, I should point out that not all
Atari computers have them. You see, the
first Ataris to roll off the assembly lines
didn’t have the GTIA chip. Instead, they
had a stripped-down version called CTIA.
The only real difference between the two
chips is that CTIA doesn’t have the three
modes we are going to talk about, name-
ly graphics modes 9, 10 and 11.

We'll look at modes 9 and 11 first, since
they are perhaps a little more straightfor-
ward than mode 10. In these two modes,
you can have 16 (count ‘em) colors on the
screen at once, but with a sacrifice. The
dots are as high as the ones in graphics
mode 8, but they're four times as wide.
This makes the screen 80 dots wide by 192
high. Why are the dots so wide? Well, it
takes four bits, or half a byte, to store a
number between 0 and 15, which is what
is needed to get 16 colors. That translates

ANAL.O.G.COMPUTING*AUGUST 1988

to 32K of screen memory if the dots were
to be the same size as those in graphics
mode 8. Even if they were only twice as
wide as a graphics mode 8 dot, they would
still need 16K of screen memory. Atari evi-
dently figured that this was just too much
memory (there were other more compli-
cated factors as well). Anyway, that’s the
way things go.

The screen memory for modes 9 and
11 works, as you may have suspected, in
exactly the same way as for the other color
modes except that now there are four bits
per dot instead of two. Well, not quite.
Remember how I said before that there
are five color registers? If that’s true then,
how do we pick the 16 colors we want to
use for these two modes? As you proba-
bly know, the Atari computers give you a
total of 256 colors to choose from al-
together, made up of 16 hues (types of
color) and 16 luminances (brightnesses).
Sixteen times 16 gives us 256. Sixteen is
also an awfully familiar number. By no
small coincidence, graphics mode 9 lets
us use all 16 luminances (but only one
hue), and graphics mode 11 lets us use all
16 hues (but only one luminance). That
way, in graphics mode 9 we only have to
store the value of the hue we want in one
of the color registers (color register four,
of the background register) and then use
screen memory to specify the luminance

of each dot. Similarly, in graphics mode
11 we store the luminance value in color
register four and use screen memory to
specify the hue of each dot.

Now we have a way to get 16 colors on
the screen at the same time, but we're res-
tricted to them all having either the same
hue or the same luminance. Is there any
way to get more than five colors on the
screen without these restrictions? The an-
swer is yes, and the solution is graphics
mode 10. Before we look at this mode,
however, let’s take another look at the
color registers. We saw earlier that there
are five playfield color registers, with
“playfield” being a fancy name for any-
thing that’s put on the screen using screen
memory. So far we haven’t seen how to
put things on the screen in any other way,
but there is something called “Player/Mis-
sile Graphics,” or “PMG” for short, that
provides an alternative. I won't go into de-
tail on PMG here since there is a whole
column devoted to the subject later, but
for now you should be aware that there
are four player color registers in addition
to the playfield color registers, for a grand
total of nine color registers in all. Graph-
ics mode 10 lets you use all of these
registers to get any nine colors on the
screen at once.

You'd think that graphics mode 10
would take less screen memory than
modes 9 and 11, right? After all, it only
has nine colors per dot instead of 16, so
it should take less bits per dot. Sounds
good, but unfortunately things don’t quite
work that way. Four bits will hold a value
between 0 and 15; we already know that.
But three bits will only hold a value be-
tween 0 and 7. In order to get nine colors,
we need to store a value between 0 and
8. Alas, that means we have to use four bits
and just not use some of the possible
values (9 through 15). And this in turn
means that the dots in graphics mode 10
are going to be exactly the same size as
those in modes 9 and 11. This time,
however, screen memory will work in the
same way as it did with the four color
modes, except now all nine color registers
can be accessed.

The color registers that don’t have a
SETCOLOR value beside them are the
player color registers. You'll see how to set
the color values for these registers in a fu-
ture column on bit-mapped graphics.

We've now covered all the modes (Yi-
peel), and you should hopefully have a
good grasp of what screen memory is and
how it works for each of the 12 graphics
modes. This knowledge will come in han-
dy, since the concept of screen memory
is one that will come up again and again.
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PRINTERS

XL/XE HARDWARE

INTERFACES

ICD
P:R Connection
Printer Connection
Supra

1150
1151 (1200 XL)
Xetec

Graphix Interface . . . ............
Atari

850 Interface

COMPUTERS

ST HARDWARE
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- Cps i182icol i S a
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- EPSHB0IcOl i e Call
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Atari NEC
gg(smz 300/1200 (ST 2litw.. Wil sg.gg 32200 pinwriter 24-wire . ... .. .. 369.00
.......................... 19. 660 pinwriter 24-wire . . ... ....459.00
XMM30I:2 e e e e T 42.99 AL , P760 pinwriter 132 col......... 659.00
Anchor : : ; = Okidata
VM520 300/1200 ST Dir. Con. ...119.00 | Atari SHD204 $ Okimate 20 color printer . . . . ... 129.00
Avatex 20 Meg for ST 579 | ML-182 +120 cps, 80 column . .229.00
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XL/XE SOFTWARE ACCESSORIES ST SOFTWARE
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by Steve Panak
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Infocom, like some other manufac-
turers, has dropped Atari 8-bit support,
citing memory constraints. While this is
understandable in Infocom’s case (as their
text intensive works of interactive fiction
eat up gobs of both RAM and disk space),
the drop of support from other compa-
nies is less easily explained. The XE/XL
lines have 64K, the same as the similar
Commodore lines. Why then is support
increasingly gravitating toward Commo-
dore? Flippies (diskettes containing both
Commodore and Atari versions, one on
each side) have decreased, with games be-
ing produced for only one machine
(usually the Commodore). This has to be
a market phenomenon—there’s just not
enough demand out there to warrant the
creation (or conversion) of an Atari ver-
sion of many games. Otherwise, the
manufacturers, being in this game for the
money, would support our machines.
While I don’t know the underlying cause
of this owner apathy, the solution is sim-
ple and straightforward.

Buy Atari hardware.
Buy Atari software.
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And when someone you know is look-
ing at computers, list the benefits of Atari.
The Commodore and Atari lines are vir-
tually identical, except, of course, for the
ugly specter of limited software support.
It’s the old vicious circle, a computerized
Catch-22. No one will buy the machines
because there’s no software available. And
manufacturers avoid supporting the
machines, fearful that they’ll be stuck with
excess inventory. But as 'm reporting this

month, there really are a lot of games for

the Atari. A lot of great games. And to
make sure we continue to get more great
games, we have to support the designers,
programmers and software publishing
companies that support us.

When you see a game you like, buy it,
rather than simply borrow it from a fel-
low user. While sharing might provide
you short-term gain, in the long run we'll
all lose and possibly be stuck with unsup-
ported machines. And when you see a
game you think you'd like, but it’s only
available in a non-Atari format, write to
the software publisher asking “why?” By
casting these consumer votes, we are
heard, and perhaps we'll get in on all the
new games coming out. But if we're si-
lent. . .well ...Td rather not even think
about it. Enough of this pleading; let’s get
on to this month’s games.

War simulations. These very specialized
games are the easiest to buy and the easi-
est to review. This is because they are so
similar. While each may feature a differ-
ent battle in a different era, their basic
programming structure is typically the
same. Based on the old Avalon Hill board
games which were just begging to be com-
puterized, these games replace multi-
sided dice and complex tables with the in-
credible speed of the computer. The
resulting games are much easier to learn,
much easier to play and much more en-
joyable and accessible to the general
public.

But whether the battle rages on a mo-
nitor, or on a tabletop board, play
progresses through a number of phases
and stages in which you typically issue
commands to your trooops and then ob-
serve the results. Most games take into ac-
count troop strength and speed of
movement, while others add additional
depth, accounting for such variables as
leader charisma and troop morale. Since
most games operate just about the same,
you'll want to choose your simulation
based on the era you wish to examine.
Will it be our country’s Civil War, or a
conflict on some futuristic planet? The
choice is up to you.

If the number of titles a company is-
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sues in a given genre were the sole indi-
cator of its superiority, S8I would be the
simulation king hands-down. Of course,
by choosing Strategic Simulations as their
name, they've really stuck their necks out.
For if SSI's simulations aren’t any good,
then chances are pretty good that few
players would be eager to try any of the
many other titles in their massive catalog.
And that would be a shame, since SSI
simulations are typically the best availa-
ble. Throughout the years SSI has refined
their formula, cramming more and more
action and realism into the scant 48K of
code that their games occupy.

The mayhem started many titles ago,
and the SSI catalog now stands over two
dozen titles strong. And while the com-
pany has rendered a lot of their earlier
titles obsolete, one of their earliest still
stands out as one of their best. NAM is
and was my favorite, perhaps because it
came out so long ago, before it was accept-
able to talk about the Vietnam War. And
it was also a welcome change to the Civil
War scenarios that make up the bulk of
the simulation market. Best of all, NAM
uses a joystick, a must for people like me
whose backs rebel at the prospect of lean-
ing over a keyboard for the one to four
hours it takes to finish the game. Menus
made the game easy to learn and sharp
arcade-quality graphics kept play exciting.
Simply put, NAM blew the competition
away.

Since then, SSI has pumped out a
string of Civil War simulations, starting
with Baitle of Antietam, followed by Getiys-
burg: The Turning Point. These revolution-

ary games crammed an incredible
amount of realism into the sparse 48K of
the 800, and allowed the game’s complex-
ity to grow along with the ability of the
player. As you progress through the inter-
mediate and advanced games, you'll find
the play becoming more complex, more
real and more demanding. Each succes:
sive game utilizing this system has reached
new levels of realism and historical ac-
curacy. Their latest, Shiloh, which we will
examine in depth later; continues the evo-
lution of SSI simulation.

But SSI is no longer alorie in the simu-
lation market, since Game Designer’s
Workshop arrived on the scene and be-
came a force to be reckoned with. The Bat-
tle of Chickamauga is every bit as good as
SSI's comparable Rebel Charge at Chick-
amauga, and better in that it allows the use
of the joystick (my delicate back breathes
a silent sigh of relief). Game Designer’s
Workshop makes games every bit as good
as SSI, and their entry into the market-
place can only mean more and better
simulations from both companies, as each
tries to capture the limited simulation
market. Thus, any of the recent simula-
tions from either of these companies are
worthy additions to the war gamer’s
library.

- For those whose preferences lean
toward conflicts of the future, I regret that
there are few programs to appease your
blood lust. About the only one that
springs immediately to mind is Ogre, from
Orngm Systems. This futuristic game be-
gins with the premise that a nearly invin-
cible robot/tank creature exists, and that
it is desirable to' destroy it. Unfortunate-
ly, this is one tough Ogre, and you'll find
it 2 worthy opponent on even the easiest
difficulty settings. This challenging game
features STlike drop-down menus activiat-
ed with the joystick and graphics which
push the XE to its limit. I've heard a lot
of complaints that it was too hard, but no
one has dismissed the Ogre as a wimp.

Another space simulation is Star Fleet.
I am at odds with a number of my com-
puter brethren over this one because,
although Star Fleet has its followers, I do
not count myself among them. But, since
it seems unlikely that so many people
would be drawn to a really bad game, it
can't be as bad as I think it is. In Star Fleet
you search the galaxy for enemy encoun:
ters, using a number of offensive and
defensive systems. Your goal is to progress
through the Star Fleet ranks to Admiral
Emeritus. Unfortunately, I never got past
Ensign. It wasn’t that I didn’'t know how
to play, as great game design and superb
documentation made play nearly effort-
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less. I just never felt drawn into its world.
Since Star Fleet's fervent followers feel
otherwise, I am compelled by consensus
to advise you to at least take a look at it.

Unfortunately, that's about all the
futuristic simulations there are. Hopefully
in the coming year, we'll see a few more.
Personally, I'd like to see SSI port over the
Roadwar series. These great games drop
you in the middle of a world similar to
that depicted in the Mad Max movie ser-
ies. This premise, which lets you travel the
globe in vehicular gangs, is not entirely
original, but is nonetheless very engaging:
And I notice that there is an Apple ver-
sion running in 48K. How ’bout it, guys,
give us an Atari 8-bit version? But until
they respond to our pleas, I guess we'll just
have to settle for this newest one.

SHILOH: Grant’s Trial in the West
by David Landrey

and Chuck Kroegel

SSl

1046 N. Rengstorff Avenue
Mountain View, CA 94043

48K Disk $39.95

In the newest simulation from SSI, the
masters again use their patented formu-
la to turn out a game that is not only
historically accurate and complex, but
also relatively easy to play. Shiloh: Grant’s
Trial in the West time warps us back to the
1800s, plunging us into the middle of our
country’s Civil War to experience the
bloodiest battle our country had seen to
date. Before the battle of Shiloh, Gener-
al (later President) Grant had had little
experience in the field. But that was to
change on April 6,:1862, when his troops
were surprised by the Confederate Army
from Mississippi, under the command of
General Johnston. A relatively inex-
perienced Grant, along with large num-
bers of untried troops, made for two of
the most violent days in the war’s history.

The program utilizes a refined version
of the Gettysburg game system, which al-
lows for three levels of play, the first let-
ting the novice learn to play quickly using
options, such as hiding enemy troops and
elaborate handicapping of each side, keep
play interesting for days to come. And it
will take days, as each game is rated at
10-15 hours in length. Refinements of the
gaming system include the ability to
switch between strategic and tactical dis-
plays at any time, and special considera-
tion for troops new to battle.

Play is simple and progresses in two
phases, operation and combat. In the
operation phase you give troops orders
and check their condition, while the com-
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bat phase lets you pause as the computer
resolves the conflicts. Commands are eas-
ily given. You move an on-screen cursor
about, reviewing the troops, giving ord-
ers to those that require them, pressing
the space-bar to access the command
menu. Thus you are always advised of a
unit’s status as well as the available
commands.

A complete manual chock full of infor-
mative tables and charts helps you to
quickly become familiar with the game
and your troops, and a map provides a
nice overview. Of particular interest is the

section which details the differences be-
tween Shiloh and other SSI games, allow-
ing veteran gamers to quickly familiarize
themselves with this complex program.
All things considered, SSI has achieved
another victory with Shiloh. While the pro-
gram breaks no staggering new ground,
it also offers no disappointing surprises.

BRIDGE 5.0
by Arthur M. Walsh

Artworx Software Company, Inc.
1844 Penfield Road
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Penfield, NY 14526
48K Disk $29.95

As I mentioned before, simulations
don’t always plunk you down in the mid-
dle of a raging battlefield. Indeed, some
of the best simulations beat us at
mankind’s greatest strategy games. There
are a number of chess games out there
(Chessmaster 2000 being the best), and a
backgammon derivative (Pegammon). But
while chess is one of mankind’s most
complex games, bridge claims enough
devotees to make it a modern-day classic,
and it contains enough complexity to

For those whose
preferences lean toward
conflicts of the future, |

regret that there are
few: programs to
appease your
blood lust.

keep them interested. Since I am by no
means an expert (or even a novice bridge
player), I turned the program over to my
mother, who has been addicted to bridge
for years.

The program boots up nicely enough,
although the graphic limitations of the
8-bit make the cards a little hard to
decipher. Bidding, the first phase of play
in bridge, is accomplished by typing your
bid on the keyboard. The three other
hands are bid by the computer. However,
my expert found the computer’s bids to
be faulty at times. For instance, Bridge 5.0
would not arrive at game bid when it was
possible, and often would not open with
a two bid when the card count merited
it. It also did not always respond to a two
opening bid or to a jump switch. Finally,
it would occasionally rebid a four-card
suit, which leads to an incorrect final bid.
In addition, my young son displayed to
me that pressing keys unexpected by the
program caused it to terminate execution
and confront us with a rude error code.
While the START key got us going again,
it did not reset our hand. Most annoying.

On the plus side, it does supply bridge
junkies with 8-bits, an opponent who
(presumably) doesn’t cheat and never tires
of play. Even my mother, who found some
of its play faulty, nonetheless continues

to play. Expecially appealing was the fea-
ture that allows the current hand to be
replayed an unlimited number of times,
letting you try different strategies, mak-
ing the program a great learning tool. Un-
fortunately, the sparse manual tells little
about the program and even less about
bridge. You’ll have to hit the library to
learn how to play. Surprisingly, the pro-
gram does not bid according to Goren or
Culbertson, two popular systems, but in-
stead utilizes the standard American bid-
ding method. In addition it follows the
Blackwood and Staymen conventions.

Other features allow you to save up to
66 hands, but unlikethe ST version of the
game, it does not let you set up your own
hands. All in all, though, Bridge 50 is an
acceptable and affordable bridge pro-
gram. While it might not provide the ex-
pert with expert play, it does take the
place of human opponents when none
are available, and it makes a good teach-
ing tool.

That wraps it up for this month, so I'll
Just power down. But before I disconnect,
I'll remind you that next time we'll move
on to fantasy games, my favorite genre. I'll
name the best D&D derivative, and warn
you which ones aren’t worth the media
they're stored on. Until then, good

gaming. a

When you see a game
you think you'd like,
but it's only available in
a hon-Atari format,
write to the software

publisher and ask
“Why?”

aTnNnakStrikes
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_ Things have been busier than usual in ANALOG'S
Atari SIG. The Forum has turned over almost
38,000 messages, making it the busiest Forum on
Delphi. Message thread topics include everything
from rumo'rs to news and gossip. Stop in and put

in your two cents’
cal question, post
guaranteed to get

vorth! Or, if you have a techni-
it in the Forum; you're almos}
an answer—ithe ANALOG Atari

SIG membership reprecents one of the largest Atari

resources anywhere.

New ST SIG

To unify the ST offerings and better or-
ganize the database, the ANALOG Atari
SIG has been expanded to include a new
ST SIG. The SIG is accessed by typing ST
at the ANALOG > prompt (although, by
the time you read this, the SIG may have
gained its own entry on the main
GROUPS menu). If you have an ST com-
puter or if you are just interested in what’s
going on with the ST5, be sure to drop by.
Just as in the ANALOG SIG, the databases
of the ST SIG are packed with useful and
unique programs, reviews and informa-

7

tion files, and many more are added ev-
ery week.

Weekly Conferences

The Atari ST SIG is now hosting a real-
time conference each Tuesday to 10 p.m.
EST. You'll find the conferences an excel-
lent venue for sharing information about
Atari computers, getting answers to ques-
tions and meeting new friends. Even
though the conference is being held in
the ST SIG, 8-bit computer owners are en-
couraged to attend.

If you haven’t yet used Conference on
Delphi, here’s a quick guide. To get to

Conferenée, type CONFERENCE (or just

” CO at the Atari SIG main menu, as shown:

ANALOG’s ATARI SIG Menu:

Announcements Request Free Upload
Conference Set Preferences
Databases Topic Descriptions
Entry Log Who's Here

Forum (Messages) Workspace

MAIL (Electronic) Help

Member Directory Exit

Poll
ANALOG> What do you want to do? CO

You'll be moved to the Conference Menu, which
lists the major conference commands:

Welcome to the ANALOG's ATARI SIG Confer-
ence System
Conference Menu:

WHO (list groups) PAGE a user
JOIN a group NAME nickname
EXIT

CONFERENCE >

If you type WHO at the CONFER-
ENCE > prompt, you'll see a list of who's
currently online in the Atari SIG. Mem-
bers who are in the conference area will
have parentheses around their names.
Any conference groups will also be
listed—by number and name—and the
group listings will show who is in each
group.

You have to enter a conference group
before you can chat with others. To do so,
type JOIN, followed by the number or
name of the group. Once you're in, type
your commients; they’ll be displayed to
everyone else in the group, and you’ll be
able to read what everyone else types. (A
number of special commands are availa-
ble to you while you’re in a conference
group. Type HELP for a list.) -

If you wish to talk with another mem-
ber who's online anywhere on Delphi,
type PAGE, followed by the name of the

Delphi has two new
offerings on its Library
menu: Terra Nova and

city/country information

files,
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member. If the member comes to the con-
ference area and accepts your page, a con-
ference group will be created for you.

To adopt a “handle” for use while
youre in conference, type NAME fol-
lowed by the handle you wish to use.

(All of these commands can be used
while you are in a conference group, as
well, but they must be preceded by a slash
(/). For more information, type HELP at
the CONFERENCE > prompt, or /[HELP
while you are in a conference group.)

The Atari SIG Conference area is a
great place to meet and chat with other
Atari users any time, by the way. (And, as
you know if you've been in the Atari SIG,
you’ll find someone in the SIG most any
time of day or night.)

International Additions

Delphi has two new offerings on its
Library menu: Terra Nova and citylcoun-
try information files.

Terra Nova is an international/foreign
language area accommodating Spanish,
Japanese, German, French, Esperanto and
English (which is a foreign language to
many Delphi members). Terra Nova data-
bases and Forums contain information
and HELP files in appropriate languages
for each area. The area should be a wel-
come addition for foreign users—
especially the large number of users who
log in from Argentina’s Delphi (called
SISCOTEL), and the extremely active
community of callers from Japan (who
were formerly accommodated by the NIP-
PON group—a sub-SIG in the Micro Ar-
tists’ Network). Anyone who is studying
or otherwise has an interest in another
language will also find this area useful.

The citylcountry information files are
accessed through selections labeled
“Metroline” and “Worldline” Each area
prompts you for the name of a city or
country, then provides a menu offering
hotel, travel, cultural and other informa-
tion on the section.

Collectibles Topic Added to
Hobby Shop

“The Hobby Shop”—Delphi’s SIG for
model builders and other hobbyists—has
added a “Collectibles” topic to their data-
bases. This topic accommodates collecti-
bles of all kinds—from stamps and coins
to antiques.

In addition to numerous other books, Michael
A. Banks is the author of DELPHI: The Offi-
cial Guide and The Modem Book, both
from Brady Books. You can write to him via E-
mail on Delphi to membername KZIN. &
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Make the
Delphi Connection!

As a reader of ANALOG Computing,
you are entitled to take advantage of a
special Delphi membership offer. For only
$19.95 ($30 off the standard membership
price!), you will receive a lifetime sub-
scription to Delphi, a copy of the
500-page DELPHI: The Official Guide by
Michael A. Banks and a credit equal to
one free evening hour at standard con-
nect rates. Almost anyone worldwide can
access Delphi (using Tymnet, Telenet or
other networking services) via a local
phone call. Make the Delphi connection
by signing up today!

To join Delphi:

1. Dial 617-576-0862 with any terminal or
PC and modem (at 2400 bps, dial
576-2981).

2. At the Username prompt, type JOIN-
DELPHI.

3. At the Password prompt enter
ANALOG. .

For more information, call Delphi Mem-
ber Services at 1-800-544-4005, or at
617-491-3393 from within Massachusetts
or from outside the U.S.

Delphi is a service of General Video-
tex Corporation of Cambridge, Mas-
sachusetts.




You Own an Atar

£ Wl}_xBe Forced to Read a Magazne that

YOUR ATARI RESOURCE CENTER

ANALOG Computing continues to offer exciting products for you and your Atari
Computer. And we’re the only magazine for the Atari 8-bit computer line that hasn’t
allowed its content to be virtually taken over by coverage of the Atari ST. We in-

clude only a minimal amount of ST material so that you can stay informed of what’s

happening with the 8-bit computer’s brother.

Whether you own a reliable o’ 400 or 800, a shiny XL, new XE or
even an XE Game Machine. . . we offer usable utilities, entertaining
educational software, dynamite disk programs and great graphics
and games. In fact, our readers still use ANALOG programs that were

published over five years ago!

So when software companies turn their
heads to other computers, you can turn
yours to the one that supports your 8-bit Atari. And

that’s ANALOG Computing.

ANALOG’s Best! Over 88 of ANALOG Computing’s best and

most requested programs are now available on this series

of ten diskettes. The programs are all ready to run and come with complete

documentation on the flip side of each floppy diskette. Select from Graphics,
Educational, Utilities 1, Utilities 2, Disk Utilities and Games Disks 1, 2, 3, 4
and 5. Only $9.95 each (plus $1.50 shipping per order). Specify disk title

when ordering.

Unlock the secrets of your Atari Computer! This handy 16-page pocket reference
card covers information you need when programming your 8-bit. Error codes, internal
codes, PEEK & POKE locations, machine-language aids, graphic mode specs and BASIC commands
with abbreviations are only some of the helpful items at your fingertips.

The ANALOG Computing Pocket Reference Card, only $7.95 each!
(Plus $1.50 shipping and handling.)



6502 Comguter.

Jevotes, 50" of Its Pages to the Atari ST?

An Atari 8-bit Extra. While other “Atari” 8-bit magazines just make claims on how they

cover your machine, we come through! Over 130 pages of new, never before published
material. Programs like Easy Type, Dragon Chase, Pastels, Display List Mod, Tactics, Trivia
and Create-a-base are all documented and ready to type in and run. . .all for just $8.95!

(Add $1.50 for shipping.)

Get the Extra on disk! This special offer for Extra owners gets you all of the programs
in an Atari 8-bit Extra on disk. Avoid typing errors, hours of tedious typing and frustration.
Just plug in the disk and you are ready to roll! Two, ready-to-run double-sided floppies, $24.95.
(Disks only. Atari 8-bit Extra sold separately. Please add $1.50 for shipping.) From the

magazine that always gives you something Extra.

Why let your fingers do the walking when your
Atari can do the running? Get this issue on
disk! Every month we offer all of the pro-

grams in ANALOG Computing on disk. . .

ready to run. Even if you don’t know

anything about machine language or Use this coupon to order the most complete up-to-date products

specifically designed for your ATARI PC!
ANALOG’S BEST—Graphics Disk..............ooo0vee
ANALOG’S BEST—Educational Disk
ANALOG'S BEST—Utilities #1..........
ANALOG'S BEST—Utilitles #2..........
ANALOG’S BEST—Disk Utilities S
ANALOG'S BEST—Games #l........covvvininiiinnenn
ANALOG'S BEST—Games #2...........ccccviinniennns
ANALOG'S BEST—Games #3..........covieniencnns
ANALOG'S BEST—Games #4.........cocoeuieiiniiains
ANALOG’S BEST—Games #5........00000eeveniiiacnnn
ANALOG COMPUTING—POCKET REFERENCE CARD..$ 7.95
ANALOG COMPUTING—8-bit EXTRA................. $ 8.95
ANALOG COMPUTING—8-bit EXTRA (on disk)......... $24.95
ANALOG MAGAZINE ON DISK (please specify issue)....$12.95
SHIPPING AND HANDLING—add $1.50 for each product ordered
TOTAL ORDER e
[J Payment Enclosed Charge My [ VISA O Master Card

don’t own the Action! cartridge, we
offer programs in converted formats
so they’ll run on your Atari com-
puter. Get this issue for just

$12.95 (plus $1.50

shipping).
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Card # Exp.

Signature

Name

Address

City State Zip

Make checks payable to: LFP, Inc. P.O. Box 67068, Los Angeles, CA 90067.
Your order will arrive in 4 to 6 weeks — WATCH FOR IT! ZIHYY

California residents add 6.5% sales tax on all orders except back issues.
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