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THE DELAMWARE VUAaLLEY USERS GROUP
P.O. BOX &248 STANTON BRANCH, WILMINGTON DE 15804
DEDICATED TO THE TI AND COMPATIBLE HOME COMPUTER FAMILY

MEETS 4TH THURS. EACH MONTH/&$:30-9:36
{CHAPTER>

KENT COUNTY, DE COURTHOUSE

M. /CHRISTIANA MALL COMMUNITY ROOM
DEPTFORD, NJ MUNICIPAL BLDG.

2ND THURS. 7:88-9:88 P.M.

MELCOME NEW MEMBERS - WE NOW TOTAL 134 DVUG HOUSEHOLDS:

DELAWARE: Ed Levin, Hans Borchardt  MARYLAND: K.Gary Letts
NEM JERSEY: Brian Beckett, David Hauss

and our first sembers from PUERTO RICE:
$loria Escobar, and husband Edwin Colon Skerrette

Nelcame Back to Bill Anthos, rejoining us, as do nine other
renewals this past month.

August Computer Events Calendar for the Area:
DELMARVA CHAPTER (DOVER), THURSDAY ,AUGUST 14
SOUTH JERSEY CHAPTER (DEPTFORD) , MONDAY, AUGUST 18
Tidewater 1ith Annual Computer Fair & Hmfest, VIRGINIA

BEACH,Wt August 23-24, at the Pavillion. For Info: Manny
Steiner, (BI4) 348-4195.

Delaare Tech. & Com, College Annual Computer Fair, Aug.24

(Georgetown Campus) - For info, call the school.
CHRISTIANA MEETING, THURSDAY, AUGUST 28, 4138 p.a.

Red Rose 4th Annual Computerfest, Buernsey Sales Pavillion,
LANCASTER, P August 31. Info: P.0. Box 929, Lancaster M
17881,
%
. New personnel will be assuming DVUG responsibility for
several areas starting in Septamber including THE DATA BUS
Editor; see DG Doings inside. Brian Beckett will be the
So. Jersey BBS SYSOP, as soon as we can get it on line.

CONTENTS OF THE AUBUST ISSUE OF THE DATA BUS:

QNG Doings sesssverenn 2- 3  Assembly Debug Mode by Norm
Plid mtlmt‘ XX 3" Sﬁlﬂ‘s TR RN R AL 6'9
Paperbacks: COMPUTE! Programs  Cursor Control in TI BASIC,
and Dot Hatrix Printers ... 5 by Jis Peterson .... ¥ - 18

CMEETING

3RD MONDAYS 4:45-9:88 P.M,
eis evies . . .

IF YOU DON'T SUCTEED AT FIRST (OR, TI DOES 1T AGAIN :

Miile mintaining 2 f-year inventory of parts for its
corrent T1 Pro (PD) users, T1 is ending its independent TI-
DOS configurstion to go strictly IBt-compatible, orphaning
current T1 Pro wsers. Completing the picture, Pro softwire
will no longer carry T1’s labe!, but will be identified as
a 3rd-party product. Ti needed to join the Big Blue clones
to continue to have a competitive marketable product. ...

9974 184 keyboards (numeric key pad, separate Control
and Function Keys, etc.) have been produced by wmembers of
the Nutmeg Tl $9ers, and are available from RAVE 99 Co., 22
Florence St., Bloomfield CT 86002, Call (203) 424012, or
872-9272 after & p.n. for descriptive brochure. Bl-Keys are
$124.93; 101-Key board, $149,95; custom Keys $15 extra plus
shipping. NO P-B({ MEEDED' ...

Richard Bailey of N 99'ers will make no more Fairware
since he finally got ONL donstion for his TINYCAL, running
on (WG and other) East Coast TIBBS and e!sewhere for over
8 wonths. Mearshile, T1 yielded and will ship anyone a FREE
capy of the TI-WRITER Manua) for only $3 shipping after you
call (800) TI-CARES. Funlwriter and TK-Hriter owners, take
note: No pay for Faireare, no products likely tomorrow. ...

If you WILL pay for excellent, inexpensive products, a
$! miling for a catalog will obtain you a Vist of the many
TAPE and DISK programs which are available for $3 each ( if
you send 3 blank tape/disk and maiier) from program author
Chreryl Wnitelaw, whom we come to Know by her middle name of
REGENA, while she wrote/edited for 99er Magazine, and later
with COMPUTE'  Orop a line - at Jeast & thank-you ! - to:
Regena, P.0. Box 1582, Cedar City UT 84728. Again, please
Femember, she’s only one person, and you are many, when you
anait her response. ...

Sreat Lakes Software’s XY PAINT is compatible with an
Epson, Gemini 10X and Axiom GP188TI printer, NOT Axiom’s 6P
108712, which is a 7-bit, not 8-bit graphics, printer,

On the Avatex modem, exchange pin locations 2 and 3 as
uﬂ] s locations & and A, for 99/48 usage at 306/1208 Bd.
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TIBBS (24 hrs, 300/5200): 302-322-3999
Bur new So. Jersey TIBBS at 409-429-7348
is not online yet due to system changes,

SOFTWARE CHR: JACK SHATTUCK 302-764-8419

fi Delaware Valiey Users Group mmbership
inciudes monthly newsletter, library and
software privileges, plus ather special
benefits. Annus! mesbership rates ares
Family or Individual $15; Studewts 95; |
Nowsletter only (beyond 75 miles) - 30

PLEASE TRANSHIT YOUR NEMSLETTER COPY T0:
The Data Bus Editor — JIM FOLZ. Call at
Telephone: 302-795-6048, or wse the DG
mailing address as is shom on Page One,
NEMSLETTER COPY MILL MOT BE ACCEPTED FOR
AN ISSUE AFTER THE 20 THURS. FACH MONTH

Advertising Rates ia The Data Bus:
4 page = § Vissue, or § 45/12 issves
/2 page = § Wisswe, or § 75/12 issues
Foll page = $1issve, or $125/52 issves

fn article appearing in The Data Bus may
be reprodiced for publication by another
11 User Group as long as acknow! edgement
is given to the source as is indicated.
DRE encourages exchange mawsletters.
b .
DELAMARE UALLEY USERS GROUP LOCATIONS:
Plenary meetings: Delweare’s Dwistiana
Mall oo Rte. 7, at [-95 Exit 4-5, ta the
Comsunity Roow. Enter between J.C.Pemney
and Liberty Trave! inside the Mall. Call
Tom Klein, 215-494-1372 or ethers above.

DELMARW: CHAPTER: Kent County Court-
house, Basement Conference Room 825, The
Green Lk State Strest, Dover, Delaare.
Use entrance on The Green side. Contact:
Jim England, 302-474-9254.

SO.JERSEY CHAPTER: Deptford Menicipal
Building, Cooper Ave. and Delses Drive,
(Rtes. 534 & 47), in Gloucester County.
Enter and park in rear of the building.
Contacts Carol Rosowski, 409-228-24435,

THE DT BUS —

DELANARE VOLLEY USERS
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BELMARVA MEETING (Awg. M) - Kay Quillen

085 & MODEMS:

Ohairman Chuck Bower demonstrated a
1208 Baud Avatex modes, using TEII, 4/4-
Talk and FAST-TERM,

A present, a TIBBS BBS program is
being updated by DG and a cable change
is being prepared to bring the DelMarth
55 on line. However, Jim England can‘t
host the BBS; we peed another volunteer.

It is a0l clear how much demand now
exists for a DelMarVa BBS: A VOTE MWILL
BE TAMEN AT THE SEPTEMBER MEETING. (Any
Chapter mmbers who can’t make it should
oxpress thaselves to an officer.)

FNDRA[SING:

The opportunity for a 85 rebate for
DelMarVa members’ DVUG memberships (875,
at present) was noted to be still under
megotiation. [ Ed. note - All DelMarVa
members are encouraged fo atiend DVUG‘s
Christiana meetings to discuss special

circmstances.) another potential member
wis welcomed to the August gathering.

DelMarVa or other DUUG pesbers may
still take chances on a DelMarla raffle
[ see June’s DATA BUS, p, 3], at 43 for
sembers, $6 for mon-members,

The yard sale was shifted to Rita
Locey’s house. [ It was 3 slow sales day
but sembers provided many donations.)

Fellow DVUG smmber [on Newsom bas
donated 3 full-height 55/8D disk drive
to the Chapter, which is appreciated.

FUTURE ACTIVITY:

$Storer Cable TV offers 3 $.50/month
charge for spnouncesents; details about
fraquency, etc,, meeded clarification;
slso whether MBOC (Channe! 18) will make
free Public Service Announcement (PSA‘s)
if we advertise for charge (fifty cents)
on Storer Cable.

At Sept. 11th meeting, Chuck Bower

will demc the CorComp peripherals, plug
Millers Graphics” Advanced Diagnostics.
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SOUTH JERSEY COMPUTERS
P.0.BOX 5, NATIONAL PRK, N.J. 08043
(609) 848-5943
MILLERS GRAPHICS-GRAM XRACKER. . . . . . . . . $177.50
INIVERSALS” 44K PRINTER BUFFER (PARRLLEL). . ., 992.95
CORCOMP 32K CARD . . » v v s v s v o v s u .. $99.95
WYeRT 128¢ CARD. . soe e e o $194.00
BOSS JOYSTICK($13.29), TI-RDAFTER($7,50); BOTH $19.50
CORCOMP’S TRIPLE TECH, & o+ v v v v v v o . o $122.00
EXTENDED SOFTWARE‘S TYP-MRITER {CASSETTE). . . $23.50
MICROPAL’S EXT. BASIC CARTRIDGE + DXT. SOFTWARE‘S
TYP-MRITER and NAHE-IT (DISK AND CASSETTE) , $59.95
DRTABIO TICS’ MINIWRITER 11 (CARTRIDGE) , . . $38.95
MICROPAL“S GENEAL OGY MORKSHOP (DISK) $34.30
67 SALES TAX FOR N. J. RESIDENTS
ADD $3.00 POSTAGE & HANDLING; CAMADS $4.00
(ORDERS OWER $100.00 ADD $5.00; CaNRD: $10.00)
MASTERCARD, VISA AND AMERICAN EXPRESS ACLEPTED
CREDIT CARD PURCHASE, PLEASE USE THE FORM BELOW OR FACSIMILE

.....

A
JADDRESS..
Iy,
ISTATE
OARD 4
iBP. DATE
1 STGNATURE
~————=-ALLOK 6 TO § WEEKS DELIVERY=
ALL ITEMS SUBJECT TO AVAILABILITY
FREE SURPRISE SOFTMARE GIFT FOR ALL,ORDERS QVER $100.00

21P.

 mE mm T - e -

CHRISTIANA MINUTES (July 24) - Jim Davis, Scribe

President Tom August opened with the Treasurer’s
report, Tom Klein reported a balance of $633.

Nith regret, we received the resignation of our
newsletter aditor. Much praise is due Jack Shattuck for his
inpressive acamplishments  with  the  newsletter,
Fortunately, be will be available for consultation. Jim
I_‘nlz was appointed editor, beginning with the September
issue.

The Bulletin Board committer reports purchase of a
CorCmp double density disk controller, The system is wp
and includes new software. The committee will publish &
priser on "how to use'. Hearwhile, the HELP FILE is more
useful than previously. The Xmodem file transfers (FAST
TERD are faster than TEIl and their wse is encouraged.
Please use proper logoff so that the Board is not Jocked up.

John Mebb resigned as Software Librarian and also as
Refreshment Chair. Jack Shatluck accepted the Chair as
Librarian. We need a volunteer for the Refreshment Chair.

¥he Mancus Foundation, at 2388 Mashington Street,
Kilmington, sent their thanks for computer donations [ -
more on this in a fyture issve: Ed. ). Jim England won the
™ raffle which benefitted the Bullletin Board, and Chuck
Bower really struck it rich, winning both the 56/58 and the
bram Cracker.

As seny of our old-timers know, 1've been active with
[AUG since 1982, when we were still meeting in DuPont’s shop
on Greenhill Avenue, before DWG was formally organized.

Since Jack Thorpe turned THE DATA BUS over to me, after
the last issue of 19684, it has been 28 months of deadlines.
My family wants some fun too. Thus do 1 pass on THE DATA BUS
to Jim (& Pamelad) Folz AND TO THE REST OF US ! fo take over.
1’11 be in Buffalo,NY, during August - see you in September!

Jack Thorpe’s revised Radio Shack progran permitted our
two-column setup in Pica, which we then revised in Elite, to
use until George Steffan’s MULTIPRINT allowed convenient use
of paralle] condensed columns, as well. Tom August nudged us
into a Hitlle expecimentation this past Spring - using both
photo reduction and tightened line—spacing, to increase our
printed output capacity. (Over 10 pages increases postage.)

The campressed line space method was paw to me.  Using
that technique (available on most printers for TI), we can
increase fram 80 to B8 lines per page (e.g., see p. 6-9).
That’s about as fine as you can get and stil! be legible. |
have tortured, or pleased, you that may for several issues.

Reliability of a 16-page newsletier, month after month,
season after season, has been a matter of pride [‘m pleased
to have shared with you. DWG has grown incredibly, despite
three years’ passage since the last TI-99/4A was produced; a
result of such hard work recruiting users, especially in the
South Jersey area. See the DVUG graph; glad I‘m part of it,

Now 1/11 be picking up sofware library chores - work to
be done, but with fewer time constraints, to continue to see

PG succeed in its mission to our members. (I will provide
columns occasionally, too.) Special thanks go to Pat Fretz,
awong sy many PWE (and nationwide) T1 friends in almost 206
pages of THE DATA BUS 1‘ve shared, as Editor JACK SHATTUCK.

DVUG 'S CHANGING MEMBERSHIF

A.Delauware... 44y |MHesdership 4 by State
+New Jersey.4q42%
.Penn........8%
Maryland....6%

8/96: 134 Families

Current sctus! number
of families by State
shown on graph below

59 | 56

1
R B
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[ GRAPHX Pictures '

Announcing the latest advance in graphics companion products from the company that
invented them on the T1-99/4A - GRAPHX Pictures' Unlike al} others, this four-disk
package of art work can be enjoyed without having to own any drawing program with
the use of the revolutionary GRAPHX Slideshow program. commissioned from the master
assembly programmer Paul Charlion (author of Fast-Term), that is included with this
package.

GRAPHX Pictures contains 24 fully complete works of art, stored on disk in the popular
GRAPHX format, and available for use by GRAPHX and TI-Artist owners in electronic
greeting cards, as parts of business presentations, and for use within other art works. While
other companion products give you little bits and pieces of art for use in your own work,
GRAPHX Pictures contains full-size, hightly detailed drawings with literally hundreds
of computer and non-computer applications. These works aren't just useful, they are also
acsthetically some of the best art work ever creawed on the TI-99/4A, or on any computer
for that marter. Each is 2 veritable gold mine of techniques and ideas for creating your
own masterpiece. All will give you, and your friends that own Commodore’s and Atari's,
hours of enjoyment.

If this isn’t enough, we’ve included our GRAPHX Slideshow, which allows you to simply
and easily create high quality graphics presentations. This program gives you full control
over the timing and order over your picture slideshow, but unlike other such programs,
no programming knowledge is required to quickly and easily create complex business,
commercial, home or school presentations.

The price for over 320K of artwork and a useful new assembly program by Paul Charlton?
Only $16.50 with shipping included in the price! GRAPHX Picrures requires either the
Editor/Assembler, Extended BASIC, or Mini-Memory cartridges, 32K and a disk system.
Either GRAPHX or TI-Artist (v2.0) is required to alter or add to the pictures. This package
is compatible with all disk drive controllers and RAM-disk peripherals.

$16.50

| Asgard Software
S P.0. Box 10306 —

Rockville, MD 20850
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PRPERBRALCK OLDIES-BUT-BUOODIES HAND R NEW PRINTER REFERENCE TEXT

Reviewed by The Data Bus Editor:

COPUTE! s moved its main public
contact point to the 4th Floor, at 825
Tth Avenve, New York, NY 18819,

Their TI paperbacks still exist.
ISEN numbers allow the user to place
orders at any bookstore, or call them
using (898) 344-4747 or (212) 887-8525;
Dealer bulk orders from (D) 438-3822,

Onty their last published volume,
T] Collection Yol. Two, comes on disk,
but you'll Tearn fram studying text
comeents as you type in programs. Hany
programs need the text documentation.

Progrumer ‘s Reference Buide to the TI
“¥9/82, by Regena, ISBN 0-942384-12-4
$14.95

Here’s the comprehensive T1 BASIC
introductory programser reference that
T1 should have put out. Doesn’t get to
sore imvolved subjects, like creation
of files, Bt shows excellently bow to
use many Tl BASIC commands. 312 Pages,

33 Programs for the TI-99/44  $12.95
By Brian Flynn, 15BN §-942384-42-6

A variety of very basic, standard
computer gtility math routines, plus a
few games. Probably the least sought
of the T volumes. TI BASIC, 199 Pages.

Creating Arcade Sames on the TI-99/4
Seth McEvoy, ISEN §-942384-27-2 $12.95

13 of )4 chapters are for BASIC,
with B type-in games; one chapter uses
sprites in 2 game. CHAR designs, Key
and joystick control, scrolling, sound
and other basic techniques. 208 Pages.

Tl Games for Kids $12.95
Robert F. Ingalls  ISBN $-942385-39-4

2 games, from pre-school to high
school leve), that teach and entertain
at the same time. T1 BASIC, 188 Pages.

COMPUTE! ‘s First Book of T Games, Ed.
by C.Repena, ISBM 0-942384-17-5 $12.95

Haze, chase, creative, favorite,
you-name-it variety in 38 games, with
7 in Extended BASIC including & lively
Hangman, “Hystery Spell®, 211 Pages.

COMPUTE ‘s Guide to T1/99/8 Sound and
Braphics, Raymond J. Herold, $12.93
[SBN B-942304-4¢-9

Sprites in detail, sound, graphs,
3D, CARs and even speech. Examples
and complete games. 210 Pages.

COMPUTE'‘s Buide to Extended Basic
tome Applications on the TI-99/44, by
Christopher Flynn 1SN 8-942384-41-9
$12.95

File minagement, spreadcheet, an
appointment calendar, card file, plus
several bar/chart graphs and a systes
LOAD program. 197 Pages,

COPUTE! ‘s TI Collection, Yolume One,
ISBN §-$42304-71-X $12.95

Utilities, program tips, music,
gmes, spreadsheets, a mini-data base,
word processing, print fonts, etc.etr.
Both BASIC and XBasic. 39 Pages.

CO¥UTE!’s Beginner's Guide to
Assembly Language on the TI-9%/84, by
Peter M.L. Lotirup ISEN §-942384-74-4
$14,99

Useful for Editor/Assambler after
learning basic Assmbly principles but
THIS requires Minikem cartridge, Line-
bry-line Assembler, plus tape recorder,
Step-by-step with Jine-by-line editing
in a highly praised tutorizl. 242 Pgs.

CONPUTE! s 71 Collection, Volume Two,
ISBN §-87455-934-X 914.95 247 Pages.

Picks up with additional tutorial
articles, gmmes, programs. For $§2.95
instead, get & program disk (3&XBDSK)
= but you’l1 wani the documentation.

For the rovice who just acquired
4 Dot Matrix printer, and also for
1 more experienced owner who wants to
comvert software programs among the Ti
printers most popularly in use:

MINUTE MANUAL  FOR THE DOT MATRIX
PRINTER, Hinule Ware, P. 0. Box 2392,
Columbia,MD 21045, 1SBN §-913131-04-0,
164 pp., by Jin Pirisino, has 8 quite
readable and interesting chapters plus
a hexadecimal listing, and index.

This cottage production explains
how dot matrix features work, in clear
detail. The different fonts, widths,
alternate character sets, speed, fore
handling, buffers, interfaces, ribbons
and dip switches are ali discussed for
six popular printers,

These are the Epson FX and RX,
Gemini 18X, C.1toh Prowriter and the
MEC 8023, the Dkidata 92 and the Apple
DHF and Imagewriter,

The author, in clear prose and by
invatuabie chart form, distinguishes
one version or brand from another with
sdantages, dissdvantages and unique
features of each.

Example of their print styles are
shown, plus a thorough listing of all
the Escape codes for these wodels. 14
you can OPEN 81:"FI0" or "RS232*, and
can type PRINT Q1:0HR$(27); elc., off
you go with the TI. You’il even find
a reference or two for the Axiom GP18O
printer (but in passing only).

An ietriguing hint that Prowriter
users Bight be able to custom design a
character set came to naught without o
aemory addition. It was not available
for the NEC, which the suthor says is
2150 C.1toh-manufactured Calthough the
campanies intist an  having 2 separate
identity). One more distinction.

Also, for persons not interested
in remsmbering Escape codes, author
Pirisino had originally offered 3 No-
frograming Sotution, which was to be
a PRINTER COMMAND DISK, that he would
sell with the relevant codes for your
printec/computer setup. In the face of
light market demand, that project was
discarded. {Most users rapidly develop
such a progras theaselves - see DWG's
library for PRINTHODE for the Epson,
Gemini and NEC/Prowriter codes, run in
Ti BASICY)

This valuable guide has a $12.95
cover price but will be sold for $9.75
if you buy from the author, mentioning
THE DELAMARE UALLEY USER GROUP. There
may be 3 postage charge; I bought mine
at McHahon's  bookstore (last copy}!
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y LI‘I!. ‘your heading for listing *
!!l!!HH!!!!H!!l!!!!l!!lllllllll!!!l!!

! » l
P :
¥ PROGRAM X
X WRITIEN BY |
; your Rame ;
| DATE ASSEMBLED |
y TXT  ‘m/dd’yy’ ;
§ VERSION 1.8 ;
X USES  DSK2.sname ALL COPIESY
¥  SKELA MAIN VARS ¥
¥ DISK LABEL INPT RTNS X

! STRUCTURE DSI(2.obJ EBJECT H
!iii!ii!!{iixxx!i!iiii!xlilx!x!llxiix*x!
F entry

COPY "DOK3, SKELAI®
&% EAJJA g.l.l,l,l la'.‘.lul.l,hu
rout 19 EQU . rout] -
rout2t EQU mt?
rout3s EQU
; UﬂER mm DEFINITINS F&.L(H

PAGE
entry EQU $

QOPY "DSK2.SKELA2®
; MAIN ROUTINE CODE FOLLOWS
LI FIM,rout] ¥ CALL

B4 ROUT X '

" routi
LI RN,rout?2  CALL
. B estdour rout?
i
] B BRETSYS ¥ RETURN TO SYSTEM
"DSK2. m
X DAMPLE OF USERS LEVEL 2 ROUTINE
ungm!mxm
I R

rout] DATA BLONTS+rout1®  ADDR OF COUNT DXECUTES
Ll RMN,rout? ¥ CALL (NESTEDY t2
B esusdour E rout? o

EXXEXEXEEXXXENENR

¥ DESCR rout? ¥

R RAXAREER XY

;wt? DATA BLONTS+routl28  ADDR OF COLNT EXECUTES
LI RN,routd X CALL (NESTED) rout3
B BT P rout3

Bo
Figure 1. SKELETON main program code for DEBUG HODE

Source code for DSK2,SKELAI, DSK2.SKEIA2 and for
DSK2 . SKELAR are&ublxshed on the follmn!rpaqes.
i

S ran in al
wuare Librarian, la { thm from
DWG with the article by sgndxg; 2 5:5 and mailer.

T1-59/8 Y DEBUG Part 1§ i
by Motn Boijers pelwice ual T Usnrs avon (11 08

One of the fundmental practices of progr amming
techmques 1s to write programs, to not only run, but to be

?oed y programs are written {o run only, with
Tittle or no cuns:derahun for debuggm? When they produce
wrong rmlts or ham the syst often the information
n 3“ program his been destroyed--not b{
accident but by design. This is particularly detrinenta
when writing in assembly language since we are now on our
own. [f we do not program to look for a bad condition, the
system just s to sleep when it occurs. However, when
witing in BQS £, we find thal it alua¥s tries (and usuaHy
succeeds, 1 might addl to tell you the line number in the
program and the reason for an error.

1 have designed 3 coding technique that I call *DEBUG
HODE"  in asany language. °* MODE", at all times
ulntnns
1) A trace table of the Tatest Branch and Link, ‘BL’
routines that have been called
D A count of how many ‘B’ ruutmes have been executed.
A mesting trace table of return addresses from 7OL°
¢ rogtines one ‘B’ routine calls ancther ‘BL’ routine
to ¢ Tevels of calls (or however many you wish), and
comter  showing at anytime how many times ndu ‘K’
mtin has been execuled,

1f the program is written to use ‘BL" routines, these
tables and counters are valuable to detect logps, or
detemm uhere in the program execulion you were when the
mtu ung
lmdmtﬂl Yy il is 0 very prngr-mg pnchce to
w'-s into routines with each™ routine
htu ar purpose.  This approach often shortens pro?r
eliminating repeated code. Programs written in roulines
“ti ih mal essier  to create and easier to maintain

1! uwrys: le to use the “DEBUG MODE'. Make a
source file SKELETEN wn shown in Figure 1.
Whenever you ln witing a mew as rogram, just start
with this source file, adding your par icular main routine
which calls ‘BL” routines to aCcomplish your task. Motice

the lawer case labels etc. These must be replaced by You
code or deleted if not neeged. The asseabler will not allow
Tower case labels. ‘8L’ routines, then in turn may
(and often_shovld call other ‘BL’ routines. There are 2
{ut restrictions you wust sbserve when using this new
system:

N hglsters 13, iMand IS are dedicated to maintaining

ad should mot be used for application

prog*a-ng wmiess they are caredully backed up and vsed

only within ome ’Il routine, and restored before

returning or ‘B ing to another routine. A&lse, routine

*BLROUT y Rl, R2, so data cannot be stored in
these when ‘BL’ing to a roviine.

)] U;udglly to Branch and Link, “BL" to a routine, you would
code:

BL GROUTNE

This statnent of course loads R11 with the address of
the statmt follm:m&’ statement, and puts the
th  in the program counter.

Thm»fure the next statnent to be executed is the one
“GROUTRE’,  For example: (Continued on next page)
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DEBUG MODE (Continued from previous page)

ROUTRE NOP

RT  RETURN

The KOF, not neccessary for routines, 1s a “no-operation’
code which is equivalent to “Jump to the next statement’,
(M %42 ), Your code is depicted by the dots. The
routine does what it was intended to do, then exerutes
the ‘RT’ statement which i5 equivslent to * B IR11 ¢
(remember R1! was loaded with the address of the
statement following the ’BL BROUTNE’ statement. This
eftects a return to'the original routine. Notice one
requirement with this regilar approach is that if we
agatn "BL’ to 3 second routine while in a routine called

3 ‘L7, we belter have saved RI1 someplace before
‘BL7ing to 2 second routine. Similarly, we had better

have “restored RII with its original wvalue before
execuling the “RT” statement to retufn from the first
‘BLY rouline.

Nith the °DEBUG MODE’, to calt a ‘BL‘ routine, two
statements are always required, as follows:

(] RTNROUDE  OALL
BL #BLROUT
In this case, RTN is equated to RI4. Therefore, the ‘LI’
: §tate=ent oads the address of the user’s routine

ROUTNE’ that we are about to call into Ri4. e then
ALWAYS Branch and Link to my systems routine “@BLROUT’,
no matter what ‘BL’ routine we need of what the nestin

level of the call is. The routine ‘BLROUT’ is
rmanently in al) programs using this new approach by
ing in the SKEL SOUrCE Program,

3) Every routine must have the form that is given in the
fol lowing:

ROUTNE DATA BLONTS'ROUTMA  ADDR OF COUNT EXECUTES

B ®BLRETN RETURN
The DATA BLONTS+ROUTNE at the label of the routine is
necessary to give the address of 3 two byte counter where a
count of the times the routine has been axecuted is Kept.
The ROUTME is a naming convention [ have adopted by putiing
a2 ‘¥ after the routine names when the names are 5 or fewer
characters long, or replacing the &th character of the name

with a ‘4. The only requirement is it must be umique.
Thi: count is gutomstically mainlained by the ‘DEBUG ’
£ys

an, B
Also the B EBLRETN
routine called at any nesting leve!,

There are some obvious benefits in using the new approach:

1) Any time you ook at the memory of the program, whether
t4 is run for the first time or after a minor change, the
*DEBUG " gives much valuable information needed to
either debug or “ascertain that the program is working
exactly as expected.

used and the extra time

2) Ordinarily the extra luorn TS
are negligible.

needed to run the new approac

is required to return from any BL

3 This oath. encourages i desi nemor
usé Br mrggmgwfﬁemmu or :mti::dapproac
using ‘BL‘ routines,

4) The new approach releaves vs as programmers, of savin
and restoring return addresses, as long as we 6o no
exceed the BLRET table size (I have set it at & tut this
is easy to change).

EXPLAMATION OF THE "DEBUG MODE*.
The dedicated registers are:

NEST (R1D) contains 3 binar¥ value to indicate the leve! of
the ‘BL’ call in progress. The value 0 indicates the main
{orogru levels ne value 2 indicates the first level call;
he value 4 the second level etc, with 2 limit of 14 it the
BLRET table contains B words, If we need more levels,
simply add zeros to the BLRET DRTA statement. There is
autmatic checking in the program to see 1f this table has
been exceeded during a run. We may monitor BLHAX which
indicates the highest level call, "When this gets close to
the BLRETN table size, the table size should be increased.

RN (R14) contains the address of the routine that is about
to be called. Note: this address begins at the word used as
3 counler address to show how many times the routine has
been exscuted. 1t is therefore necessary to actually start
exeruting the routine two bytes after the' rouline’s "label.
This is automatically handled in the system routine BLROUT.

TRCP (RIS} contains the trace table pointer, The value is
the displacement into the TRCE table to find the address of
the Tlatesi ‘BL’ routine to be called, We :‘ajy 150 monitor
TRCC which counts all BL routines calied during the
execution of the program.

The reserved memory DATA statements are:
BLRET DATA 4,8, ... 8

This is the table of nested ullin? return sodresses, Every
time we ‘BL’ to a routine, RI1 contains the return address.
This return address is stored in this table. The position
in the table that each address is stored at is determined by
the nesting level, Each time 3 “BL’ statement is executed
before returning to the ca!lnn? rovtine, the level
indicator, MEST, is increased wo (since it is used as a
displacemen 3 byte addresses). Similarly, every time @
B sSBI.REI'N statement is executed the level (NEST value) is
decreased by 2.

TRCE DATA 6,0, ... @

This is the trace table of routines called for execution.

{ memory were no problem, this table could be Bide to be
enormous and every routine called, and the order il was
catled could be recorded in this table, Since we usyally
have better use of memory, I have limited this table in 3
cr:lic way. Atter the last entry of the table is loaded,
the pointer is reset to zero to agam go through the tahle
entering routine addresses as they are called. Mhen we are
looking at a dump (menory contents) after 2 run of our
Eroqran _ whether 1t hung the sysiem or came fo normal
eraination, TRCP, the trace pointer which is equated to
R15, should contaip the disgea(elpnt'intn the TRCE table of
the Jatest entry, The word before this entry is the next to
the last “BL’ routine called elc, Keep in mind the entry
ingdiately before the first table entry 15 the Jast table
word,

(Article continved on next page.)
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DEBUG MODE (Continued from previous page

BLONTS DATA 8,0,8,8,8,0,0,0
pouTie cou b

This is a table of routine execution counters. There must
be 2 9 in the DATA statewent and a corresponding EOU with a
unique even number uh:chseives the table displacement of the
counter for every vser ‘BL" rouline in the prograe.

Other Variables defined are:
BUMAX: Contains highest ‘BL’ level executed.
MYREG: Label for initialized user’s registers.

LOWOP: Contains JOIFF wsed to see if a DATA statement
follows ‘BL’ containing arguments to the routine.

ZERO: Mord contains value 4000,

QNE: Nord contains value 30081,

THO: Word containg value J8802.

BLCOD: Used to see if BLRET table is exceeded.
BLERR: Labe) of error routine.

BLTER]: Error message ‘BLRET table exceeded.’

BLTERZ: Error message ‘# of routines exceeds BLONTS.
BLRSAV: Save area for Ri1 for routine BLROUT.

RETSYS: Label to Branch to to return to the systes.

The *DEBUG MODE® System Routines are:
BLROUT Routine:

This routine is used to contro) the initiation of every
routine that we wish to Branch and Link to. It performs the
following functions:

) The NEST Register is incremented by two.

2D The TRCP Register is set to the displacement of the mext
trace table entry.

3) Save the return address in the BLRET table at a location
that depends on the nesting level of the call, This is
done to relieve the prograsmer of the need to worry about
return addresses, especially when the next leve ‘ to
& routine is desired,

4) Add one to the execution counter in the routine about to
be executed,

5 Add two to the RTN Register to point to the first
executable camand in the routine (remember the routine
begins with a two byte counter address),

é) Branch to the first executable cosmand of the called
routine,

BLRETN Routine:

This routine is used to control the termination of every
routine that we Branch aad Lisk to. It performs the
following functions.

1) Decrease the NEST Repister by two.

2) Restore R1I with the return address that was originally
placed in R11 by the ‘BL’ statesen!.

3) Relurn to the calling routine,
This completes the execution of a called routine,
Some final notes:

D If you wish to change the size of the TRCE trace table,
put on the TRCE DATA statement, the desired number of
2ero entries,  Next, look &t the ‘Cl TRCP 14’ statement
in the BLROUT Routine. Yhis 18 is how many bytes in the
TRCE DATA statement.

2) Care must be taken not to sccidentally use one of the
names ysed in the SKELETON, other than ONE which nt
serve a5 & full word binary one for you. Just do mo
change it. If you wish to use a name (for example MEST)
as one of your variables, it would be necessary to ch
every occurance of the name
SELETON  to something else
code for your routines into the

3 The DEBUG MODE could be adapted to be used with
HINIHEHORY; however, available memory limitations must
be cr!hcalfT watched. This “DEBUG " is best suited
i 9, Wulti—faceted programs, s can be written with

the Edifor/Assembier.

Next month 1 will gublish & basic progras that prints
2 hex/character formatted of aemory, Basic was used
since it almost mever overlays the memory from the

e stent oot ing the
ore art shieeLn
SKELETON., ?

assembly program to be tested, .
The fol m%mth,l will publish a smple program
esing the DEBUG . This program will print a Cross

Reference listing from the source of an assmbly program
to be run under EM BasIC. ud

Figure 2, SKELAY source code to accompany SKELETON

LRttt ettt ireereeiedtcsitetetetteetite]
¥ SOURCE DSK2.SKELA) €7/23/84

X
BLMAX DATA § RIGHEST LWL IN RN

BV EQU 16 SIZE OF BLRET TABLE

BLRET DATA 0,8,0,0,8,0,0,8 NESTED B RETURNS TABLE
NEST EQU 1 NEST LEVEL

RN EQU W4 ADDR OF ROUTINE T EXEC
TRCP EQU 15 POINTS TO LAST TRCE ENTRY
R D EVERY BL ROUTINE EXEC

L) COUNT
DATA 8,8,8,8,0,8,0,9 LAST § ROUTINES CALLED
X (1ST FOLLOWS LAST)

X
MYREG DATA €

6,8,9,8,0,8,8 INITIALIZED
DATA 6,6,6,8,8,6,0,8  TO ZERD,
LOWOP  DATA M IFF -
LR DATA & USED BY RETSYS
ONE  DATA | USED BY BLROUT ROUTI

NE
™ USED BY BLROUT ROUTINE
¥ B OF COPY SKELAL
e EEEs eIttt ibys bbb bseiiiaiaatdtatttttttetiits

(This article concludes with source codes for both SKELA2
and SKELA3, found on the following page.)
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DEBUG MODE (Continued fram previous page)

Figure 3. SKELA? source code to accompany SKELETON
eyl rt ettt e ieeteieeeedisedtdsseesetss|
¥ DSK2.5KELAY 07/23/84
| MRTSTEPMT[ PRECEEDS SKELAZ,

Re STORE ADDF OF SYS REGS
KV R'E’}:EER‘:.'TSYSSﬂ> TO RETURN YO SYSTEM

LWP] MYREG SET WP USERS REGISTERS
(LR MNEST NE ST=8
{1 TRP,-2 TRCP=-2

BND OF COPY SKELA?

X

bttt Ee Rt et et isdetssteestizsasets;
Figure 4. SKELA3 source code to accompany SKELETON

R R T OO T T Y

¥ DSK2.SKELAS 07/23/84

BLROUT MOV R]éie&RiT(r{STJ SAVE NESTED RETRN

€ MEST.eBMAX  SAVE HIGHEST LEVEL RTN

JLE %4 LEVEL ROUT[NE

MOV NEST, 0B MAX CALLED,

HOV RI1,86LRSA) TRUE RETURN FOR RTN

C #Ri},B0M0P  IF NDXT WORD 1S GREATER

JH $t14 THAN THE SHALLEST OPCODE
i THEN THERE ARE NO ARGS

A ZR11,BBLRET(NEST) CALCULATE THE RETURN

A IRIL,BBLRET(NEST) RETURN

# @TW0, RBLRET(MNEST)  ADDRESS.

Al TRCP;2 TRCP+2

€l TRCP, 14 LIMIT TRCP

LT 44 70 16 FOR 4 ADDRS

fR TRCP TRCP=0

MV KIN,BTRCECTRCE) SAVE RTN IN TRCE

NG eTRic COUNT ALL BL ROUTINES

MU XRTNY R TO INCREASE THE COUNT

LI Ri,BLiER? EXECUTES TABLE

LI R2,28 IF THE TABLE HAS

& rileLeow AN ENTRY. ELSE

J6T BLERR BOMB NITH ERROR MSG.

A BNEIRIY COUNT+
i RN+ 2

MV BBLRSAV,R11 RELOAD R11 FOR ROUTINE RTN

Al NEST,? NEST+2

L1 RI,BLTERT

Ll k2% LINIT MEST

€1 NEST, BLMAXE T0 14 FOR & ADORS

36T BLERR

B XM BRANCH TO RTN ROUTINE
BLRETN Al NEST,-2 NEST-2

MO eELRET(NEST) ,R11 RII=RETURN ADDR

8T RETURN
BUERR LI R9,7%

BLP 0)%424

(R #8374

B 02810

MRVE 838370, 0)8370

JEQ $-18

CLR NEST CLEAR NEST FOR NXT RUN
RETSYS Lol @ STORE SYS REGS

Kt
!R?ua IERD,®)837C  CLEAR STATUS BYIE
BUTER] TEXT BURET TABLE EXCEEDED’ 28
BLTER? TXT /8 OF ROUTINES EXCEEDS BLONTS' 28
BLRSAY DATA 9
. PAGE
¥ ROUTINES FOLLONW:
X COPY SKELAS
B B OO

[ THE DATA BUS is honored to present this contribution from
Horm, author of a MUSIC PREPRt&M Fairware program - Ed.]

CURSOR OONTROL IN T1 BRSIC - By Jim Peterson
(Printed in the Syracuse 99 ers U.6. Newsletter, May 1984)

Many programs require the movement of a cursor or 3
figure around the screen by the use of the arrow keys, and
1t is wsually also desirable to be able to move diagonally
using the W, R, 2 and C Keys, and to avoid crashing the
program by preventing any attempted movement beyond the 24 x
32 area of the screen, or to permit ‘wrap-around®.

The programming routines often wsed for this purpose
are quite lengthy, requiring 35 lines or more in BASIC for
8-directions! movement, However, they do move the cursor
Quite rapidly, which may be essential in game programs. Much
more compact routines are available, but they may be slomwe.
The foliowing very compact littie routine is attributed to
Kurt Barcis of the Houston User”s Group.

189 k=) 140 O=Co((K=48) X(C{M))- (K=
10 C=3 e X))
1280 CALL MEY(3,K,5T) 10 R=R+ ((K=88) X(R(24))-((K=

138 IF (KOXKOSNIKOB | KD
DAKOBS) +{ST=H) THN 120 148 DALL HCHAR(R,C 42
178 6070 128

That routine is a bit siow, taking about 20 seconds to
Bove the cursor arcund the perimeter of the screen, and it
does not persit diagonal moves. This next routine allows
diagona! moves but is even slawer, requiring 24 seconds to
traverse the perimeter,

7 OALL CLEAR 158 R=R+ (ABS((K=99) + (K=88) +(
i 8=1 K=42) ) XABS(R(24))+ ((K=87) +(K
118 C=3 =490 ¢ (K=82) HABS(R) 1)

129 CALL KEY(#,X,ST) 168 CALL HCHAR(R,C,42)

I3 1F ST=0 THEN 128 i 6010 128

148 C=C+ (ABS((K=82) +(K=48) +(
K=42) YEABS(C(3D)) 4 ((K=87) + (K
=83) +(K=98) ) RABS(D)2)

The following is perhaps the best campramise  beltween
compactness and speed. It peraits diagonal movement, goes
around the perimeter in sbout 20 seconds, and is oiremely
adaptable.

189 R=1 188 O=C-(C3n

118 &3 198 R=RHRO1)

120 CALL KEY(3,K,ST) 208 GOTO 268

138 IF ST=0 THEN 128 218 RR+ (RO

148 ON POSC'MERDCXZS' ,ORS (K | 228 C=C+(0)2)

), D1 6070 126,210,199, 100, | 2 60T0 248
168,150,256 , 248,228 248 0=+

10N R=R-(R{24} 258 R=R-(R{24)

160 C=C-(CC3D) 268 CALL HCHAR(R,C,42)
178 6070 268 279 6070 128

¢ Continued on back page )
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CURSOR CONTROL IN TI BASIC (Contimwed from Page 9

You will wswaily want the cursor to erase itself as it
moves along. The sovement will be smoother if you "save’
the values of the old position while the new position is
being computed, then ase them to erase the curser just
before it is reprinted.

192 =1 265 CALL HCWAR(R,C,42)
112 C2=3 266 Ro=R
260 CALL HCHAR(R2,C2,32) 267 C2C

In this version, the cursor wil) stop at the screen
border or will diagonally ren along it if siruck diagomally.

I you prefer it to "wrap around", change lines 158 and
258 to R=R+J(R=24). Change lines 168 and 188 to CoC+[+((s
30. Change 199 and 218 to R=R-1-(R=D), and change 22¢ and
240 to O=C-1-(C=D).

If you want the program to 2lso respond to joystick
input, change lice 130 to read IF ST=0 THEN 142 and add the
Lewis routine:

IS ON 2 GOTO 240,29, 150,22
o, 126,160,210, 199,108

142 CALL JOVST(IX,Y)
143 2= O(+FAY) /4)45

That will activate joystick #1. If you want response
from either joystick, you can add:

Jim Peterson mow has available TIPS FROM THE TIGERCUEB
43 {62 programs, routines, etc. from Nos. 25-32), 615 or 427
for two TIPS disks or $33 for all 2 (Tips -3 postpaid,

His catalog of over 138 original programs (N TAPE OR N
DISK is availsble for $! (deducted from first order). 7

Nuts & Bolts No. 2, 185 new XBasic merge routines fully
campatible with disk &1, is $19.95; 41 and 42 together= $37.

Mention the Delaware Valley Users Group, ordering from

TIGERCUB SOFTWARE, 156 Cotlingeood Ave., Columbus, OH 43213.

TTTTTTYTTTT T TTTTTTITTTTITTYTFITTTTITITYTTTOIT,

DELAMARE VALLEY USERS”
P.0.BOX 46249

STANTON BRANCH
WILMINGTON, DE 1%804

[ Y T A —

GROUP

Subscription

expires with TO:
date on label
GOING ANAY TO SCHOOL? Give DVUSG your

r1Tr1ri1rr1r1rirriri1lrirriitildl

143 IF GORSYONTIEN 45 | 144 AL JVSTE2,X,1)

However, all these aptions will slow wp the response
time. Usualiy, it is betler to require a choice of Eeyboard
or joystick at the beginning of the prograa. This routine
stilizes Doug German’s neat little routine which activates
whichever joystick is being held when the fire button is
pressed.

0 OPRINT "Will you use®:* (D}
arrod keys, or*:1"(2 joysti
cks?*

52 CALL KEY(3,0,§T)

P (ST=8) ¢ (QKAN + (DO TH
34 IF (=49 THEN 188

3 PRINT *Press fire button’

4 CALL KEY(1,X1,5)
62 CALL KEY(2,K2,9)

#IF KIR0IT THN &
&8 EINT(KL/1BRIZ/94 1) -
14 IF 0=58 THEN 142

12 IF ST=8 THEN 120

142 CALL JOYST(J, X,V

Delete lines 143 and 144,

146 ON 2 60TO 240,250,130,22 | 278 IF Ged9 THEN 129 ELSE 14
0,142, 160,214, 199, 100 2

Perbaps you will want tomoe the cwsor wound the
screen without erasing any text or graphics already on the
screen.  This is easily done:

208 IF (RROIO-COTHN 70 | 264 0ALL WOWR(R2,02,62)
242 (AL GOMR(R,C,8 j 286

fnd if you want to also wse other keys for progrm
input, just sdd more letters to the siring in line M0, and
more lise mumbers in the corresponding positions. For
instance, if you want to use the F key to fire al the alien
invaders,

488 CALL SCREENC1G)
418 (ALL SCREEN(H)
&0 6010 18

140 ON POSCHERDOGSF® ,CHRS
0,1+ 80T0 120,214,199, 18

FIRST
CLASS
MAIL

#8808 FOREST LANE USERS GROUP
JOE GILLD -~ 4413 CORNELL DR
GARLAND TX 75842
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