JHMFP into Assembiy Language
wt th MMM

b Gordy Myvere

A

The Mint Memory Module provi fi
beginning Assembsl Language
orogQrammenr an alternative L2
nyesting in the Msmory Expansion

entraliy the same proaogram
e nresented by Edg Johnson,
wi Cconsiderations +or the
MMM and Line by Line mssembler, »ou
can gQiwve your computer A i &

character set with real Jower casse
istters with true decenders.

e will wse the Line by LLins
secembler  that comes with the MMM,
Note, howewver, there are cther
me thaogs ot entering aesembi )y

programs with the MMM,

Before we beginy "R E L A& X7, This
wi il be much esasier thar »ou might
hauve Imagined.

First load the assembler follcwing
the nstructionse on page

W
At

to bDegin

space bar befare trpin

Fress the =
each line below,. Hit "Enter® at
the end of each I ine. The +our
characters on the left are for
reference, (2 N7 twpe theese !
alzo, the comments atter the %% do
not nesed To De TyRes,

SOFTWARE CONTEST UPDATE

The eniries are all in and the
Jjudging is over, About 2 dozen
oraograms have besn  submitied 1n
this »ears contest and this month
we get to +ind out who the actual
winners are

I+ amy of »ou have not slireadr
heard, the MSF Offticers have
decided to upgrade the prizes in
this wears software contest, Top
winners in each of the wvarious

eye a box ot
S . flinners

cateqorisacs wiil reci

=
bhitank disks or tape
choice .,

S0, be sure toc makes it to this
months meeting and see all the new
additions to our growing Software
Library.

INCSIDE -

 Acsembly Lower Case
I alsc for Minimem
| B Gamerocom
|R Tips & Thoughts
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'Thé ﬁSPHQQ ﬁéﬁﬁémaROUP" meets éaﬁh '%ﬂéwﬁspuéé'NﬁﬁéLETTER 1 S published.'COMMITTEEhVOLUNTEERS are sought for

month for discussions and eleven times per vear, on a monthly all of our committees. (Education,
presentations that enable its basis, except during July, by the Eguipment, Program, Publicity,
members to be better i1nformed about MSP 99 Users Group. Members are Software, Newsletter) If vou would
their computers. Users agroup encouraged to contribute articles like to jolin one of these
members share arnd exchange for publication. Opinions committees or have an idea for a

tnformation. Some members have a eXpressed are those of the writers monthly program, please contact one
broad range of computer expertise, and not necessarily those ot the o0of the officers.

others are just beglinning. We  are MSP 89 Users Group, 1ts officers, -
not affililated with or sponsored by editors, or members. Materials |
any other group or company. accepted by the editors for COMMERCIAL ADVERTISEMENT RATES:
Membershiip dues are 12 a vear for publicatlon 1n the MSF 99 Busines firms that wilsh Lo
a family, $10 for an individual, Newsletter, including software communicate with our members may do
and $50 for a sponsor member, listings, are believed to be in the so by placing an advertisement in
You're welcome to visit a meeting public domain. Newsletter articles the newsletter. Rates are: Full
before vou join. Call or write for mav be reproduced by other users Page (7-1/2 X 10-1/2) - - $40; Half
more information. aroups 1f appropriate credit 1 Page (3-1/2 X 10-1/2 or 7-1/2 X 5)
L o o given to the author (if one is -- $30; Quarter Page (3-1/2 X 5) --
listed>), and to the Minneapolis St. 3$22. Each ad must be camera-ready
USERS GROUP MEETINGS are held the Paul 99 Users Group. in one of the sizes indicated and
third Tuesday of each month at pald i1n advance. Inserts (printed
Dunwoody Industrial Instiltute, 818 NEWSLETTER EDITORS: by the advertiser on 8-1/2 X 11 or
Wavzata Blvd., Minneapolis, MN | 8 X 10> mav be inserted in the
55403, e Gary Gese newsletter at $20 per sheet.
Contact the editors for
MSP 99 USERS GROUP Articles Iintended for the next information.
P.O. BOX 12351 newsletter should be submitted
ST. PAUL, MN 55112, U.S.A. NO LATER than the Users Group
B N e meeting on the month prior to CHANGE OF ADDRESS: Before vou move,
PRESIDENT: Dick Dunbar 488-0153 publicatiorn. Articles submitted please mail a change of address to
VICE PRESIDENT: Ed Neu 425- 8744 after this deadl]line are 1i1kely to the Users Group at the address
SECRETARY : Garv Gese (no phone) appear 1in  the following month's listed 1n this issue. Please allow

. TREASURER: Jeft Hogden 227 2378 newsletter. . _ .

- ey m e - —

at least_ 1 month for_ processing.
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MURE FrREEWARE ~AldmiimBLE Ramzo+i Enterprisss
| io01 B, Chapman rRue,
Last month s Fresware article was Serote ZIZE
wirt tten Dy Danny Michasl and et Fullerton, LR FE2LIL
+atieg to include 2any ot hiz  own
Fresware ofterings,. These include @ ———— e m s e
an Assembixy  Language scresn QUME
that works 1in =2AZ5SIC and uses an MICKROmendium, a 71 P74 magazine,
EpsonsSbemint printer, and & utiiity = oftfering zeyera! girske oF
entitied NEATLIST. [f produces an Freswars., These inciude, the
orgeriy listing oF »our programs ypdates +op Ti-kriter & Multiplan,
aliowing  »ou to sst margins, and Super Zugger, and an XBASIC I ocader
enter beginning and encing  ine +or TI-FUETH.
numbers., It alzo gives #ou & 1ist
o+ aitl the variables uszeg inn the The Tl-iriter updates inciuvde new
L OgrAam. printer defzuits and ftrue G ower
caze letters, while the Myltipian
Both thess programs are avattabls dndates inctude an zuro-repeating
direct + o Danny. Send an cursar., Both +iY on ocne di sk,
initialized xRN nostage, and
return o marier Yoo Suner Bugger s an improved uversian
ot TI-Debugger and +itz on one
Danny Michas! disk. while the xBASIC FORETH locager
Route ., Box 4&80 allows vou tTo ysse TI-FORETH withogt
Florence, &AL JoozlU the Editor-assembier cartridge.
——————— o i s e ThtE a0 requires one O 2K,
Fameot+t Enterprises 12 oftering 118 To order any. of  thesse, seng the
—omputer Lraps SAame wh i oh appropriate number of nitialized
originally sold for $14.75, 2.5 Jisks to:
Froewars, Ik reduires LRzl L
Memory Expersion, angd  inciusZes ar
nEhtruction +Fiis, Frgsmarg
s MR enio s um
sena an initiaiszed disg + F2.00 to = U B 1 D4
cover Enigping and packaging tod Found Rooe, Ta JoD&Ed
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FSubgroup [Vieetings

| ASSEMBLY LANGUAGE--1st Tuesday of

f montn, 7:00 p.m., Brvant
Community Center, Brvant Ave
and 31st Sst.

| N—

§3USINESSW~Second Tuesday of
“ month, 7-9 p.m., Call Bob
DeMars (554-6219) for details.

gEDUCATION—wAt monthly MSP 99
3 meetings.

§YOUTH GROUP--At monthlv MSP 99

meetings.

Committee Chairs

! EQUIPMENT - -George Madline
4 (341-3780)

| NEWSLETTER--Gary Gese

| PROGRAM--Dick Dunbar (488-0153)

| PUBLICITY- -Dave Wunderlin
’ (544 -8266)

fSOFTWAREmeteve Gonnella
(533-8494)

i YOUTH GROUP--Ed Johnson (690-3442)]

Gordy Mvers (377-67123)
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Software Contest Demos

gyen see your entry here.

Extended BASIL —— This month we take an
extension of our computers BASIC
tanguage: how 1s 1t ditterent, and what
capabiiities and 1 imitations are.

ANNUSL Module Swap & Auction —— This is
many of »ou have been waiting for. Members arse
incouraged to bring down any Hardware or Software that
they ' re not using any more +tor the Auction.

el LR R T L R p————Cp— L r - -r & -~ ¥ L -7 - "0

1.2.2.2.2.2.9.9.9.¢.2.0.0.2.0.0.4.0.2.¢.0.0.0.0.0.0.90.0.0.0.0_
MSP 99 Calendar of Events

—— This is tt. This month we

take the time to see the winning entries of this years
g+ tware contest. Prizes will
Mavbe we 1}

be awarded at the

indepth looK at

B -

it. The night

E+tective Janudary i

MESF ¥9 Memberships rates will  be
going up to 15,00 for either the
individual or Family memberships.
Cozts +or the printing and mailing
of the OGroups Newslietter can be
girectly atributed to this rise Iin
price, along with the purchase of
£ used color monit tors & 2 consoles,
We want fto encourage esveryone to
renew thsir membership now Detore
the increase.

st, 19848,
=

For all of wou that signed up +or
the LComputer Shopper mini -

subscripticn, and are still waiting
tor your +first issue o arrive -
relax. Your going to have to wairt
a little longer., It seems there
was some sort of mix—up with ocur
maiiing date., However, things are
aon the mend and ¥ou shouid bDe
reciteving »our $irst issue in the
matl SOO0nN.

NI . G SN S ARG syl s v i, S SE S SMEY S SN WA SN . N ST AR A A R chlamd WOmel A AvatE wiioiel solesivs S Sllmink sslrewe AR

rozil oyou Bulletin Board Users;g

’ a new BBS operating in the
ed, the MUUND T IEBES,. Y ou
F them at 47272—-34%20,

T, S Pata
bive them a

thin®,

=: Euen Far
top bits,
o what »ou
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T+ was ths same =tory +o50 TS AT 2 2
il & +ar many orhsrs who puUrochass o
‘ S -
thae cd: tor Sesamnier ALK ge +or
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assembly  Languages pr Qarammzﬁ .
alsc had the good +fortune < $znﬂ
someons through =2 laczsl bulietin
Boar seryice L(Ulomputsrbine BES
P = wiliing 1o answsr

F
ofF my guestians (%
lenn Dauvis, -
contributor o this newsls
Thanks Stenn'!i.

o
.
—-0408) who w
%
{3

L

2t this point 1 should also stax
that I have had no formal educat
i1 COmpuLer :
Fwerything 1 have 3earned haz %
through seilf-—education, My O
metivation has bDeer '
Pearmn more about
programming L the more
TOr e a}eased I
TIVvy, The '
e this
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fotes mrten t with thie articie 1S O

e l, L 3 : - r, |
o T Fre i shhers AN ake 3=
BxDer enCing SRR E-33 + g ar s o

ik iy 1920

cetter understang LOMme ot the

"nzzics®  that 1 hawve legarned A10N0G

the way, 1 oam ¥far  +rom Deng &7

beuper bt ~ut I owili o do my best to

trv to explain those concepts  and
SE-R-1 C

Aesembliy language 3z a low—igvel
tanouame, 1t i=  iower  than  all
ather languages sxcept +or Machineg
tancgusoe ., whioh re arguabiy  the
came thing. It = the language
that the microproCessor tee it
understands, LANQURZES e
Seeoal,  HEZIL, 21 Forth %
sxampies oFf pigher levsl Tanguages.
oI, tor o eMaAamDi e iz Transisgted

ntc machineg code on a line—bw~-ling

3
£40
™
i
it
"
iy
I
i
i
3t
9
[‘J”
"t:l
£
(s
o
»

g!a? Ak ﬁt fntﬁ the
t the computer Can
aduantage of

=

i}

RSl Wi R =0 languag
Ccrogram  versugs o a Eif:g“-::".éﬂ'_', program 1<
that it runs considerably faster.
The machine code generated D
assemisl ¥ language R {ocaded
directly inta the memcory of the
computer and executed -~ it doesn i
reed & ‘middle man'  {(the BRbIL
‘nterpreter? to convert 1t T iKe
szl does., 1% is =o much +ast
i fact, that many O the arca

B e

X
o L ®
o I : O s

L GURGE

Frofbably  the most ditficullt things
for me to overcome  in trxing IO
write in  assembly language 1 the
fact that it ig very Jdifficull o1+
rot impossioi el ro 2t t down owi ih
nothing more than an idea and start
tvping. =Assemibiy [Aanguage requires
much more pre-planning. Most of
the syubprograms that oare avaiiabis
'n TI B&SIC or TI  Extended BASIL
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are not there. ¥You must design
FOUT TN cutines as the e e d
arises anaam;?ee o+ this would be:
Caallt CLEAR, PRINMNT, DISPLAY AT
INPUT, ACCEPT AT, CALL CHAE, UALL
SUUND,, 2tC, 3,

e a3 beginner, I am interested in
spgeding up =some o+ the routines
that are sjow Iin BASIC, and some o+
the =slcwest are those that deal

with graphics; CALL  CHAE, CaLl
GCHAH, CAaLl HOHAR, CALL VCHAR,
and, DISFLAY AT.

What s realily great about zssembly

language 1= that »ou don’t have o

wrrite a program that "does it ait’.
INK® subroutines that are
3

Yo Can UL
wrrt tten : assembhly to wour BALlL
program. 1his is  encouraging +tor
me i N that I don’t hasuse o tearn
syer»ihing at once - [ can igarn &
t1ttlie a3t a2 time and still]l s2e some
zucoess From what I Tve done .
Orne of the first things 1 learned
was how to s—define the whole
-ucfeﬂ st Faster than »ou Can

PLALL CHAE® .,

U= IMG THE eDITOR

The Editor i jocated on the diskK
labeied "Part &% and is ltoaded when
Yo seiect T=02ITY o YLO&DY +rom
the Edi tor s menu. Assembl v
languange programs don‘t use line

numbers  1iKe SRSIC does,., Labels
(names? are used a5 one  form of
creating reterence points, In
w=BatlU gull might ave = Ome

commands ikKe this:
100 ®x=4 ' BEGIMN PROGRASM

c2s LOothesr Inztructions
ZE0 GOT0 100 Y G0 START PROGRAM
Y DA AN

in Assembli> Tanguage »ou might uss
zomething tikKe thise to accomplish
the same thing:
STERT LI RO,0 ' BEGIN PROGRAM
.. tother Instructions:
£ dSTaRET P GO STaRT HEDM

e ey densind st Chleyils Wieises. Sanitte Ry RS SRAME =LRANE SCERS UMY SIS AP SR S A GEECES Sy el enmmnt ssnfite Owabhl il AMEMA TS IAMES ST AU gy ey smm—" w—tby S «hEERA bl

Here is the general format that
is used with the Editor Iin writing
pesembly language programs:

Liabel ldespr<op—Coo
[ <operand>ll ,<oper
[comment!

The ltabel! must start in the +irst
nosition of the line and can be up

to 51X characters long. The
label s Ffirst character must Dbe
aliphabetic, Ueing a 1abel P =
optional. The Op-code must be
separated from the label by at
ieast one space ("sp?® abovel, The
dp-code I & the actual program
tnetruction. The Operands are

separated from the Up-code Dy at
least one space. Depending on the
instructicon, you may need none,
one, or two operands. I+ there are
twmo, they must be separated oy =
comma and no  SDARCces. Comments,
TikKe labeis, are goptional-~-but
highly recommended since they take
up no space in the finished program
untike BAtIL REMs——and must be
zseparated ¥from ithe Operand(s) by at
least One cspace.

sy time you wish o uce a whole
1ine + o comments (as I do in the

Drogram helowd, just use  an
acsterisk (%3 as the first character
in the line and 11t will be ighoreg

during the assembly process,

The following D ogr am Wi}
instantly (well, almost 1nsiantiy
re—define the entire Extended BASILC
chara:te* o2t ., The 1ower CaSE

Faracters will  appear azs "truye’
Eower case +Lnot  as the SIMa 1 |

capitals they are upon power upl.

The rest  oF the characters have
e e mod F12d slightly aleo
Character cCcogdes aDous 127 are
unde+ined i thie program 1isting,
et wou may want to change the dats
statements 401 ER R P M U Olgn
L Sgr ams . ine nl the nicest
teatures of programs (ke this 1=
that thew take ugup HNO  X-BRLIL or
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EditorsassembDier HESITE- L EE ST ~MoRDh P ALDE #Move o s2tart
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isting or enter  the device name
+or your printer, SLED CLR >5EF0 #lgar error bit

the last prompt iz +or "OPTIONS® . SLED & #Return to
i+ wou don”t want 2 pnrint =10
tsting, enter jjust "RE" {this tsa
the ascsembler that we are us
er  =ymboits KO thru RIS 2
opposed o dust the numbers= 000t
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FROGESMES THAT aRE 70O BE  LOADED
i eXTENDED BASIC. Extended
iC does not recaognize compressed ARUREG PURFES #Move to ]
&< and if ] give »¥ou  the we plac
RECOGNIZED CHRRACTER® srrar. mame S0

38 IO I

'
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DO NOT  CHOOSE THIS GFTION

I havs inoltuded &  short M-ESZIO can finc T,
arocoram thnat o will demonstrate how |

TR S prooram wWorEs., v Tre 1ike FFED SEAT O TLUDEZT ®Enter orogram
me Fou’ll o Find that wou have oisnis name ULDES

ot gQquestions i F Fou are  new o Wi Thoa trat -
~zsembily  language programming, b I SLARCE,
best adeise 15 /~Sk THEM I haus Enciose wiih
never peen accused ofF askKing a2 dumb apaostirophiss,
questron.  the onily dumb guestion I |

Worsowat oF s the one that =z pewver I IR L ocatiocn of
asked. Anrthing »ou need to Know the =tart of
can  wEgail iy e Ffound  in the ES QUN D Goram,
manua!l 14 you SO0 enough dioging (1t =L
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BY ED JOHNSON
12715784
(DATA COURTESY OF

DEF  CODES =

P B cl 22024 =

LidS EQU

L
£
[T
)
.

=T&aTHs EOb =5 0 D

X
.
Pty
X
i1
R
P,
-*.

{y e
A3
¥
XN
ir}
it
Pt
£
¢

10 CALL LOADCYDSKL .CODESAOEJ" >
20 CALL LINK{("CODES";
152

THIS STATEMENT TELLS THE "LINK" STATEMENT IM BASIC WHERE
O FIND OUR FPROGRAM IMN CPU RaM

HJODP MULTIPLE BYTE WRITE - THIS IS & ROUTINE THAT ALLOWS us

TD WRITE DATA TO THE UDF RAM. THIS NUMBER COMES FROM THE

E-A MaANUASL AFFENDIX 24.4.8,

GRAPHICS PROGRAMMING LANGUAGE WORK SFACE - THIS 1S THE
AUTIVE WORE SPACE WHEN WE ENTER DUR ASSEMBLY LANGUAGE
PROGRAM. WE NEED TO KNOW IT’S LOCATION IN CPU RAM BECAUSE
WE WILL BE USING OUR OLIN WORK SFACE REGISTERS. THIS WORK

SPACE WILL HAVE TGO BE RESTORED BEFORE WE CaN RETURN TO
X TERIDED BAST

THIS IS THE ADDRESS OF THE GPL (GRAPHICS PROGRAMMING
LANBUAGE)Y STATUS BYTE. THIS BYTE WILL BE CLEARED
(RESET TO ZERC) BEFORE RETURNING T0O EXTENDED BASIC
20 THAT NO ERRCORS OCCUR.

THIS STATEMENT IS RESERVIMNG 2 BYTES OF MEMORY 1IN CPU RaM
0 STOGRE THE C0OMT ?S UF REGISTER MNUMBER ELEUEN OF THE
GFLIWS. THIS REGI: CHTAINS THE ADDRESS THAT WILL GET
s BACK T0O Eﬁ?ghuED HaS-IO AND WILL HAVE TO BE RESTORED
S THE PROGRAM WILL SEND US BACK TO THE RIGHT FLACE.

THIS STATEMENT IS5 RESERVING A& BLOCK OF MEMORY IN CPU RaM
FOR QUR OWMN WORK SPACE REGISTERS. THERE ARE SIXTEEN
REGISTERS AVAILABLE FOR 0OUR USE ¢ALTHOUGH THIS PROGRAM
WILL USE ONLY THREE OF THEM) AND EACH REGISTER REGUIRES
TWG BYTES OF MEMORY (2=22 [decimall = >20 [hexl)

THE FOLLOWING STATEMENTS CONTAIN THE DaTa FOR BE-RE rINING CHARALCTER CODES
32 — 142, THE LABELS SET!,SETZ2,....3ETi13 &RE THE 5¢fINNIN6 UE EAlrH DR THE

FOURTEEN CHARACTER

=ETS IM EXTENDED BASIC, THE FEMARKS WHICH FOLLOW THE DaTs

~EE THE CHeRESACTER AS IT LOOKES AT FOWER-UFR, IT9% S&8I1 1 M ”?EEEng THE DRECIMAL

SDDRESS M VDR RAM

THAT LCONTAIMNE THE FATTERMN DESCRIFPTOR (THE SIYTEEN
- 1
an

b b
CHARACTER STRING THAT IS RETURNED WITH THE °CALL CHARPST® COMMAND 1N
ATBASICY, AND FINALLY, THE SAME ADDRESS REFRESENTED 1IN HEXADECIMAL HOTSTION.
THE ASSEMBLER DISTINGUISHES BETWEEN DECIMAL (BASE TEM oMD HERADECIMAL fEBASE
SlATEEM: BY CHECKING FOR THE ":" SYMEOL. &MY DATA (NUMEBERS, ADDRESSES, TEXT,
ETC.) THAT YOU WANT REPRESENTED IN HEX MUST HAUE THE ":" SYMBOL 1N FRONT OF
IT.
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DETA >0004,30810,>2040, >0000 y a7

SET3  DaTa 0038, 34054, :5444, 33800
DATA >0010,32010,31018, 3280
DaTéa 0038, 4408, 31030, » 7000
naTa >0070, 20418, 30444, 33800
DaTa »0018, :2848, »7008, »0800
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DETA >
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DATA > ] .
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*

SETVY DaTa »>0078, 4472, >4040, 3000 = F %= 20 1402 15280 =
DaTa >0038, >4444, >5482, >3400 = O * 8] e
DAaTA »0078,:4478,>5048,>4400 = R ® BZ *
DATA }BQEE ‘4%3 . c0404, 7800 = T ox 23 %
DATA 0070, 1010 xéﬂid, 100 » T %= =4 »:
DATA ¢ﬁﬁéw.}4¢44 »4444, 3600 ® U % 85 *
DAT }3944,>442ﬁ,-h81u,%1309 ¥ U % 24 *
DTS >0044, 34454, 25454 ,>2800 % W ® 87 %

¥

¥*

=BT S DaTAa »0044,:2810,>22344,>4400 =% X % EE * 1472 # ¥
DATS >0044,2810,>1010,>1000 = ¥ * 8% * x* #*
DaTéa >007C,>0810,>2040,>7000 % 2 % ¥F0 = ¥ ¥
DAaTa >0038,>2020,>2020,23800 * L »= 1 = * *
DATA >0000,>40Z20,>1008,>0400 = ¥ % Y2 = ¥* *
DaTa »>0038,>0808,2>0808,>3800 x* 1 ® Y3 ¥ * *
DAaTa »>0000,>1028, >4400,>0000 = ¥ Y4 * *
DaTa >0000, >0000,50070, 0000 % ¥ Yo = * ¥

%

¥

SET? DaTa >000C,>0804,>0000,>0000 = Y % 24 % 1536 % 00 =
DAaTa >0000,>3848,>4848,>3400 * a ® 7 * ¥ ¥
DAaTA >0020,>2038,>2424,>7800 = b ®» %8 % * %
DaTA »0000,>3840,>4040,>3800 % c * 9% * * st
DAaTAa >0008,:>0838,>4848,>32000 * 4 * 100 * ¥ ¥*
DATA »0000,>3844,>7040,>23800 % e % 101 # * *
DaTA »001s,>2070,>2020,>2000 9 £ % 102 = * ¥
DaTa >0000,>3844,>443C,>04328 »® g ¥ (05 ¥ * 3

¥

x*

SETIC DATA »00&80,22038,>2424,>2400 % h * 104 % 1400 = »04&40 *
DATA }DﬂiﬂngBBO )1019_}3888 ¥ { ¥ 100 ¥ ¥ ¥*
DATa >0008,>0008,208208,>08330 * § % 1046 * ¥* ¥*
DATS >0020,>2428,>3028,2>2400 * K *® 107 = # ¥*
DaTa »0030,>1010,>1010,>2CC0 = | = 108 * ¥* *
DT >0000, >A854,>5454,>5400 ¥ m * 109 * * ¥
DaTa >0000,>5824,>2424,:2400 % n o# 110 * * ¥*
DAaTa >»0000, >3844,>4444 , >3200 % o * 111 ¥ * *

=ET11  DAaTa >0000,>3824,-2438,>2020 = ¥ (12 % 188494 * &80 =
DATA 3QDQD, 3848, »48238, >U80L * ¥ 113 = ¥* 3
DAaTa »>0000,3>5824,-2020,>2000 = ¥ {119 = ¥ 3
DT >0000, >3040, }3884 >7800 = # 115 = %* ¥
DATA }DGEB,)?BEO,?EBED,}}BBB % *# 11&s = ¥* ¥*
DATA >0000,>48412,>4848,>3400 % uy * 117 * * *
DaTa »>0000,>4444, >2828, 1000 * *# 1ig = * *
D&TA >0000, >8A26, }EAEH,\iQUH * ¥ 1% = * ¥*

»

-5

SET1Z2 DATa >0000,>4422,>10228,>4400 =% x = 120 = 1728 = >0s5C0 =
DaTA ‘PB__,?2424,}2415,}9438 ¥ oo ox 1Y o ¥ =
DaTe 0000, 70082, 1020,>7C000 = z = 120 = * x
TR >bﬁid,, 92f§?£ﬁ”8 ??ﬁi? *®» 1 ¥ 123 = * ¥
OeyTa 0010, Iﬁln O0ia,xi010 % 0 % 124 = * *
DaTa »0020, >0303, }8463,}8838 ¥ ¥ 120 ¥ * ¥*
DETa »0000, WhBQ,FS#QSgbﬁﬁﬁﬁ ® o~ ox 134 % * *
DT }ggﬁs }ﬂ@gu QOG0 , 200G » x 1727 ¥ * 3
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A anﬁq,gjgu,,gﬁﬁgi AERRERE ¥ * 150 = x *
DT & n%%ﬁﬁfﬁﬁgﬁg}ﬁjfg;ESQQG 3 ¥ 123 % 3 3=
iy TS u?aﬁa‘EQGQ,};QSQ‘ FREREEE + = 127 % * *
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UHARRACTER CODES
HEFE"S THE INFORMATION
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(REGISTER Ji=>
(REGISTER §r=>
(HREGISTER 22
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THE MNUMBER

i HE
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* TAVE THE LOCATION FOR
UF MEMORY WE FESERVED UN

* UHANGE REGISTERES T2 OUR

"LWRPIY MEANS "LOAD WORE

SOME INFORMATION FOR "UMEL®
PATTERN DESCRIFPTOR TABLE
THAT OUR FRIEMD "UDF MULTI

b :Fh o

T IOk
MO OCPU RaM OF THE
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L
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START
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FHAESTE POINTERS |
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=
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FLE BEYTE WRITE" NEEDS:

it VDF RAM TO WRITE THE MEW DaTa

U THE MNER DaTa

T WRITE

BEGINNING
T "UMBW®

= DL

IQQTEQ. THE FOREMAT [S5:

[N HEX MNUOTSTIORN?

L PSETI® IS WHERE THE Data

_CHARACTER REGUIRES
BTTEH Y&,
€3, EUT ONLY
*...’71'5851 S Fvif"fi
T BE EROWN
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LQ&E
Sl

NECU

=5
L

HE FOLLOL
COMMAND
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= WE H HIE MG RE-DEFIMED ASCII CHARACTERS 22-143 AMD Cal RETURN TO X-BAaSil.
¥ FIRST LIE CLEAR & REGISTER (CLR», THE CONTENTES OF WHICH WE WRITE T4 1THE
¥ LGPL JTﬁ?Lﬁ RECISTER BY MOUING & BYTE THERE (MOVEY. THIS IS TD ENZURE
« THAT OUR PROGRAM DOESN-T CREATE aiNyY PSEUDD-ERRORT ON RETURN T X-Bazll,
& NEXT THE GPL WORKSPACE REGISTERS &RE RE-LOADED. LWPI=LOARD WORKSPALE
£ POINTER IMMEDIATE. QOUR SA&VED RETURN ADDRESS IS THEN MOIVED BRLCK TU
¥ GPL Fil SO WE CAaN RETURM TO X-B&SIC., NEXT THE PSEUDO-INSTRUCTION "RT
» 19 EXECUTED 7O RETURN TO X-bRzoil.
> o
CLE RHU * CLEAR A REGIZTER
MOUE RO,S5TATLUES ¥ MOUE A ZERO BYTE TO GPL STATUS REGISTER
LW I DPLWS # THE MaIM ROUTINME IS FINISHED SO GO B&CK 70O X-BATIC
MOV @5AVIL G HTE ¥ RESTORE RETURN ADDREEDSE
=8 * SAME &5 B =Ril (SEE ESA MabUal FOR MORE INFUD
END
SSSEMBLY : (CONTINUED FROM PABE &2 MINIMEM: (CONTINUED FROM PAGE &9
P S NOT My tavori te reading You <should have (000 UNRESOLVED
materialty., Good ifuck and happy REFERENCES. Press enter twice then
Gl ogramming! GUIT. Save the program Ffollowing
the directions on the back of the
Here s the X-BASILC demo progrham: azzembler manual. You now have I
MMM an Aassembly Language routine
100 Call CLemRK that can be "CAlLL"ed +rom  rour
P10 Call INIT BASID programs.
120 Call LOaD DKL . CODES/7OBJI"
130 FOR X=3232 TUO 1435 :: FREN? Let s zee the new character set and
CHR$EOx2 313 MEXT X 313 FOR X=1 TO 1Z the speed of rfAssembly Langusage
rr PRIMNT 3 NEXT X Wwith the MMM 1n the ca.r*tr*;dge E.Es:xt
190 DISPLAY AT{2z20,12:"PRESS aNY ennter this BaSID demo program.
KEY T0 RE-DEFINE® :"the
CharactersS..»: 3 L1Make sure »ou 100 CAaLL CLEAR
don“t BlinkK!t2a"® {04 REM USE LINE 105 ONLY IF vyQu
150 Call KEY(O,K,S»:: IF S=0 THEN S&RE USING THE EDITOR/7ASSEMELEKR
1ol SOURCE FILE WITH EXTENDED BaTIC
140 ' THE DURATION OF THE FIKST 102 DALl hiﬁﬁf“ﬁcKl COLESA0GEJT 2
ZAall SOUND SHOWS THE SPEED OF THE 110 FOR X=32 TU 14
ROUTIMNE ¢ .032% SECOHDS) 120 PEINT EHEiim;;
{70 ' & DURATION LOWER THAN 23 120 pMNEXT X
WITLL ALLOW YOU TO HEAR & DISTINCT 140 FPRIMT
BEREAK BETWEEM THE TONES 150 PRINT "PRESS ANY KEY TOC
{20 Call SOUNDI-Z5,880,070 REGEFIME®" :*the characters . . ":
190 CALL LINKO"CODEST) "{make sure you don’t bBlinkK!o®

200 CALL SOUNDC-1,880,0)

{0 ! TO USE THIS ROUTINE WITH

ﬁﬁﬁ Ol PROGRAMS, USE LIMES:
TL1ED & 190,

-

Catl KEYiO ,H,D:

IF =0 THEN 180
Tl LIMNKOTCODES? S
INPUT &%

o, g - -—
sit1ia 190

¢

i
— ™

Vb
e
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r.‘) brob  Jowds  Bunte  Peab
SRS 6 T 1 e B 2
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FASTER BamlIU

oy Erian Beary

Reprint d +rom  the Spirit o+ P7
Mewicslatte O+ the Central (o

This month 1 will provide zome ot
the technigues to add fto the speed

and efticiency + game orograms.
Mote that some of the tricks
descrioed e ] o ArE ot sust
limited to use in games, but might
also help I drawing programs,
Icon—driven sofitware 1 the

“

4
Macintosh’=s2, and many otl
szt time—wasters in
= thes user i1nput
from the Kerboard
P of the time,
oOrammers &nc up
iesz +reguent

=z control by the
e to ﬁeﬂéﬂrm

Une ot the Digge
Oame programs
routine, whether
or Joy¥sticks. Mag
Extended BASID D
traging oFT bE‘ TE R
inpout, alliowing i
player Dut more
other routines,
input, which give the siarer
Eetter conircl Q% his spaceship,
~ar, or whatever but ltimits the
computer’s response, ofien making
the game eas).

-itn U:‘

Nei ther ot thez
particuiarly 5%
+ ot handlied we
duil  games. 'm my opinion, the
: : iz to maximize  Ihe

zpeed of the routines you Lze. IhHus
Ssiving you more +flextbility  and
yitimately, 3 bDetter game,.

Orn  to  the methods. rirst ot atii,
the joyvelick routine widl orobaln? o
he the most execoted tine i MOSY
action games. Therstore, 11 maKes
oood sense to make that routine 25
e+ + 1 AR RA AR - Takese  +or

» il SV Sy i P - 4 o L
O A VR A A RN I T = :ﬂ'
AT qumywns tvgpnpee WPt WFETEEY Wy Al piet . A C—— e p——e———————— R e SR P Bl At st e s e
r—'- -: -f ﬂ. ..0. :._ ? i- 0.”-0 :- ’T .- 1 0‘ ”a .-.. - e 4. e t!‘ )
— B - . - s k') » - WA — = -
— ;_*3 i_ 3- H L. S 3“3 :H} 3 .‘..’ é !,‘ i ‘ r < o.* ‘ { |.‘_u 3 5 f' e, f " 2
N —— 1.!!". °’ b o = “x o e 1 ‘T-' o L §
=¥ 131 Y=y~ 4 1 LALL

MOTIOMOH#T Y, ¥ 1 GOTO SO0

inile ol taking up one line, this
i wastetul, Sirst of aii, gnisess
vl nheed  to o store the JoysetickK

200 CAaLL JOYsTl s T 221 LALL
MQTEQNi#i,“bGM&Y},5&Nkﬁf}:: EIRRRE

Mote that the Z6M produces tThe same
s¥+ect, in this case, as agiuwiding
By 4 would, SG returns a2 11t
positive, O if the number 1s o, and
-1 14 the number i€ nsgative.

g save memory by using a DEF
ctatement., TI BASIC and EXTENDED
EASIC have a uvery powsrful wversion
o+ the DEF statement. They can Le
vz for mathematical tunchticons:

10 DEF CUBE(X»=X"13

v

"hen  when CUBE(Z>, +or zxamplie, 1S
referred o Powil r

7 £
The =, i+ 11 in parenthesis, wi]
have nothing to do with =2 wariabile
named X slsewhere 10 FoUlr Drogram.

In that lies the power of the DEF
statement. You Can uUse P T T
updat a wvariable and print 1t in

TO {0 3 FOR A&=1 TU 5

S atter being set up, X7V< Ccan TaEe
care of itseif through the rseit of
the prooram. fAnother use could bDe
quick SOl ing o+ mathematical
Srob i eme s

10 DEF aMESWER=s(0+B2 A

20 INPUT &,2,0 13 PEINT aMoWor 1

GOT 0 SU
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oot enough of these DEF z=tatements.
. ro tnput, while allowing more
¥ and number of Ccontrols,

bandle, For o instazneos:
U0 DALl KEY(O K, S IF S=0 THEM

210 IF K=4%9 THEM CALL
MOTIONCHI,-10,0):: GOTO 1000

220 IF K=83 THEM CALL
MOTIONS#! ,0,-102:: GOTO 1000
ZE0 OIF K=43 THEM Cali
MOTIONCHT , 10,03 :: BOTO 1000

240 IF K=88 THEM CalLl
MOTIONGBL 0,100 :: GOTO 1000
250 GOTO 1000

this method, while providing four
o B . a2 1ot of ftime,
and does not provide +tor diaginals.

1000
210 X=(10%(K=87 OR K=4&% OR
K=823 3 +{{~10)*{K=90 OR 2 OR

sl vY=O1O0sir=g7 OF K=g8Z OR
PR+ 1002 K=82 OR K=42 OFR
vvazn = o 3 - ! ) =
=& e DRl MOTIONOHBD (5,771

This method allows Ffor diagonals,
- Nalw : S Mo e e++i1o1ent than the
tirset verciocn,

{¥f »ou need more accuracy  then
adtomatic sprite motion can gQive,
and are wiiling to ftrade off
execui;on speed +or more  accuracy,
»ou should try updating the sprites

iy

ourseli+ using CALL LOCATE. For
instance;

U0 DALL CTLEAR 3 CALL
MathNIFY{ 43 :: CaAallL
SPRITEC#! ,42,2,94,943 11 W H=%4

g
ST T Tﬁvﬁ?ff NN
ity

, by -
v - ‘. & buow apea “ab i_ i ‘- . ‘» 3 =

‘“*H*fuﬁﬁf—wl*f‘“l -0 LI e
H=H+ L SENO =YX #(H 17 AND H{Z2245 )

kRO

210 CALL LOCATE(#1 .U, Hr:: GOTO 200

Thus, (=iahg =Y w0y Sid St on gy

checkKs B0 S o0 what Sireoton | =

gesired, and then dogblecheris o

MK e S e that the mouve ot e T o

RN the o esn bhoundaries,
Cn i IR D O BSGRE LA

WAl Sl SRSy il e il Anbyntd desinlis emite Sanbilh vEiion  Aphbindt alivgiis anbppll suniagls spEEEe Shueey sl g SpTETer gy AEITE RS TS PR BEEEply Wgeelry shppecy saprewt epey gl pueifes) Sl SEPEITS U YRR

93
Yy cymbercsome and S FFiogltt o

Your Terminal Emulator 11 module
Nas the capabiritty ot saving
intormation to diskette., The TE 11
moduie saves displayed data +tiles
screen by screen, and in DISAVAR E0
format., This means that data
written by TE 11 can be edited and
printed using TI-WRITER.

Ca
the *E II mocdul e |
rreated on o an anothe
e received on v
printed by TI-WRITER

Had created them Vﬁurnei% This
makes 11t possible to bring By

documents $rom several sources for,
SAF, newsietisr or report, and
merge them 1nto a single §rinted
document, all without afu
aln touching a5 +

1L

o p;@sj@ £

T2 do this, »ou dse the gordinary

te—to—dicek transmit  and receive
tunctions of TE I1. aTa by egdit
commands, formatter commands, and
marginstabset rulers are Kept
inntact Wik & the +1 e =
transmitted, I+ the +i1ie »ou  are
%rancm;%ting nappens  to include
MU'*’FLH srintabie files as a part
¥ he T1I-WRITER material, thew
will also be sent without probliems.
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The screen—to-di sk cutput P& £3  Stop  the incoming data sirsam
cantrolled in the same way that »ou using CTRLAS  imost other systems
would print directiy From the TE ©i will accommodate this, bul +or &
screens using the LCTHLAZ (Uutputs given system you should cheCck’.
method., &An interesting side g++ect

ot this capabiiity is that udsing 4y Display the +irst sgresn of Oata
the TI-WRITEE in thiz way saves received +rom the other srsiem.
having to wr i te =} seperate QuUTRUT  Function.

Select the TE 11
L

displavsprint rogtine AS i = =t ths promp gnter ¥Your driueg
suggested by the TE I manual. You number and +ilename n the format
can display the +11le on the screen BEKn.fi1lename., TE i1 now writes
orr- print 1t in EdQit mode; you Ccan the screen to the selected disk.
print 1t owith formatiing in the
Format mode, 4 pisplay the next screen, Press
OUTRUT, At the prompt P"OUTRPUT TO
You can NOT generate +Files with PREVIOUS DEVICE® enter 1  +or the
TI-WRITER to ke <cent to a bulilstin "yes?, The next <sCcreen 1S now
hoard, however. Terminal Emuliatar written to the disi. Kepeat this
il can not read fi1iles from a odisk process for gach screen of data you
to he sent put as a direct  text have In the bufter.
entry aln inpyt I an  outside
s¥stem, 23 Restart the data from the octher
zystem using CTRELAG. 1 1ow the
Iin general, +titles being read +rom next 2 or & screens OoF data o come
other than another TI s¥etem would into the buffer. ﬁga%n stop the
be comied in the “"conuversational®™ transfer with a CTRLAS
mode of Tk I1, in the scame way »ou
Wwouiag Copy from a bulletin board. &3 Hepeat =z=teps & and S5 as many
There are a couple of ways »oUu mMay times as necessary o transter and
o this. recorc the entire file - ot
information »ou wish to save. Wwhen
First, »ou may use the WHAF mode of »ou have moved the entire +File;
1 11, with a screen width of &, continue on with the next step.
S8, or 4qU characters, Iin this
Ccase, the received data wraps 73 Atter ¥you have written the last
within the T1 screen and ¥ou  Can data, »you nesd to cliose the +ile oOn
receijve  uUp o & screens ot wrapped the dicgk. To do this; again press
data before the butter +i11is  up. GUITPUT, but at the prompt PUUTFUT
The second method s to ﬁsz able the T PREVIGUS DEVILCE" answer 2 for
WRaFP feature. In this case TE 11 "nn®, This will close the +i1le on
forme  Si-coiumn linges and »ou Can the disk, leaving it in DISAVAR BUO
*window® across the datas much in farmat. You may then return to the
the same way as with TI-WRITER. In conversational mode of TE 11 o
the lztter method, ¥ou may save up nrescsing the CANLCEL Keyr.
ta three screens Detore the butter
i full. When the bufter +fills, Files transmitted be tween 71
¥ou will hear a beep tone. At that s¥steme using the FILE THEANSFER
time, the incoming data begins to function retain ali physical
oyerwri te what WA S received characteristics of the original
previoucsir. +ile, Frogram Ffiles wil] thus
ztill be program +$iies when rou
To save a copnversational +i1le  +or receive them, ISR 20 +fites
e with TI-WHEITER, take the will also remainas such, so sending
foliowing steps. | - AULTI-FLAaN  and TI-WRITER +tiles
| uzing TE II is very simple and the
1 Inttiate the transter in  the girectiones 1n the TE 1I manual are
normal manner for the system »ou quite adequzate.
are receiving data +rom. Sauve up |
o & screenz +ull i 90 column In any =event, be certain that »ou
mode, or 2 scresps fuil o oin QU colm. direct the output to ] drive
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containing 5 +ormatied dicsketts
rrhat s niot wri te p?Q%?CtEﬁn [+

#0d  address 1t to the wrong drive,

2 & probiem wiith  the
seiectied diskaette, the TE I1
program may just simpiy» 10ockK up,

Hy» the way, source files with the
protect Bits cet will be copied
with the protect bhits still set, =0
don” 1 Mo & to use TE II1  “For
stripping ot+ the protection.

I have uysed TE Il to work with the
COMNTROL DARTa PLATO (RE2 a;d?emq i 1Y
what the system calls “*Scrolling
ASCII® mode. There are no ﬁraphicﬁ
used In this mode (PLATO strips any
graphics out of existing %%395 Ny
this mode?., But I can use the
screen printing and screen Saving
capabilities of TE I1 to Copy
information into my own tiles for
tater use or to get plain—-Janse
copies of news items and my effco

trom workK., The use ot TE 11

FLaTO is  the subject of anot
edition o+ this column,

e Il zZan alsc be used to copy 3
fiils or- +iles  From  one P o
ancther iocally. You have o build
an  RE-232 cable to run from one o
the other machine, and you have to
Ttwistt  zZins 2 and 2, 4 and S, and
S and 20 to make (it work. You carn

then treat the two machines as if
they were talkKing wvia the phone
iitnes  and modems for transfterring
data. It i1s a shame the TE II s
20 limited on speeds for thisz t»pe
ot thing, since ryou should be ahle
to run at the maximum 10 rate of
the T1. TE II will not allow you
to d0 S0 because of pragra&
imitatione.,
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FORTH Intormation
The LA 9P%ers User’s Group P =
cftering tts TI-FORTH MNotes $o0 TI
psers,.  There are 2 volumes that
inciude s=creens and tips on how o
get more out of TI-FORTH. Yolumeszs 1
and £ are $1.7% sach and uvaolume 3
e 2,00, Al are postzns paid. Far
mores antormation, contact the oroutg
st

Fal BEox 235487

Sardsnia, Ol YoOo4AT

MANAGIMNG YOUR DIEKS
AN MESP #% SOFTUARE REVIEW

Yo may or may not be aware that
our Software Library has aguired =
rnew addittion. This 1= aside From
the many contest entriees we’ll be
Fa

reviewing +or ¥ou next maonth,

It 15 called DMIGOD and it is  one
o+ the most Heetyl stotware
pacKages to come ajiong since Sprite
Butider, It 1 a disk based Disk

Manager that operates very similar
to the Cor Comp Disk Manager. Two

UBrsions o+ the O Qg am ar =
availablie: On e +or use with
Extended BARSEIC, and another that is
scCcesseg through Ti-Writer using
option 3 on the main menuy. BEoth
VErSiOons are identical By
operation,

Some of the features thie program

gives you are; the abiiity to copy,
delete, rename, or write protect
any program or file directly on the
catalog listing., %You can rename a
cdisk, imitiztize 2 disk or 3 whole
bow of disks, or copy a disk using
either the +ull secltor copier or
the "Bi1t Map® mode which will copy
anix»  those sectors that contamn
data.

You can copy protect an entire dizk
with Just the touch of a button, or
Just as easi iy remoye the
protection. There s even a very
gzetuyl gbtitity that will allow  »ou
to recover a deleted +ile as long
as nothing new has been written to
the dzsh Since the +Fi1ile was
deigted,

Qra e another otfering
from the world of FPEEWSRE, thiz

one 15 written by Bruce Caron, and

Y 1e  the guality ot program »*ou
woutd expect to par big bucks  fop
anyiabere else, I+ vwou would 1kKe 2
cop» ot this very usetul program,
~ontact Sot twars hairman Steue
Gonnelia 21 ther v mail o at  the
monthi meelings. He sure 1o
spec ity whether =ou wish The =BARSIC
o Ti—iir: taer B ETT T O k2 e
LT oo T, Lrmos »ou trr b i o it
T 1R st to e wmiihout %,
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However, once those jimiis are #ODLAZKJJOMINCKSOLOFDES
reached, no further motion 1n that TR EZNY EUTHGMPFgJEEiJf
direction  or bhe onnosi te 'z #ORLTOD MY EMEBDARTEINTCRE*
sossibig. Puzzle of the monins #1J, HRF’”HmaﬂﬁﬂLlciMEN*
Rewrite the +ormulza o that »ou may SR EENUNE BJOCKLSHVEER®
move Dack¥ after wou have hit one of ELHEY L MaCCP“TNE CETETIR S £
the Timits, wiinou wsing an  IF N JUTIHHSSIKWRLKENEZ I =
THEM construct, ¥ ] LAaSlkldaMUCFGMNELRKHD I UF®
* ] SOMNCJIAPKUPSIBHMPOSLT
The system described aliows you to #HNTYMINELOWEWNAUEBRY ZX
maintalin compleise aCccuracs s to #OSITERFOWABUNXEJIEE®
the sprite’ = loccation. *QOPSRIMFUHJIURZ KWL QRY *
ESERPDTALONVKEIALZDG I Lix
intil next month... *#EM! GEERYX I GEPRETHYNAB®
————————————————————————————————————— ﬁﬁﬁﬁRERRENQIT*FHFLIPE
¥THNSCUINEKAL SUCMEUTV DX
AT A e e e e e *KDTM&LPINER%HRNU?%3¥&
®GCOCEMITREGREUBLVYFRT =
FOR SALE ~— 300 Baud Qoocoustica CMEUDMOOMNMINECI SERUFS
Modemn with T cable . = 40,040 FFEFEFFLEEX AL L LR EEREEES
TI Color Monitor e F175.00
Cass KRecorder & cable ... #25.00 WORD LIST
Contact Ed Johnson £%0-5447 SDUENTURE MOONMINE
————————————————————————————————————— ALFPINER FMUNCHMAN
FOR SaLE —— 1 used Projection T Bl ST PARSELC
zvstem. “s seen at the Monthl; EURGERTIME HBERT
MSF 99 meetings. hNeeds a reverce CabPllAaRS STARTREK
video monitor to replace the one HOFFER SUPERFLY
that was stolen from the group. INVADERS ZERDZAF
Open for offers. Contact Dick at JAWERESMKER
3238-01352 or Jet¥ at 222-709¥.
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