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UGOC ROM FEBRUARY 1993
XB MISCELLANEQUS #22
By EARL RAGUSE

ELEMEMTARY XB PROGRAMMING (CONT) THIS
ARTICLE IS 5 IN A 8 PART SERIES THAT
STARTED WITH XB MISCELLANY #18. IF you
ARE A NEW READER, AND DO NOT HAVE ACCESS
TO REST OF THIS SERIES, PLEASE CONTACT
ME OR THE NEWSLETTER EDITOR,

THE OPPOSITE PAGE SHOWS THE ENTRY
MODULE, THE SAVE MODULE, AND THE DISPLAY
MODULE. 1T DOES NO GOOD TO ENTER STUFF
IF WE CAN'T SAVE IT, ITS ALSO NICE TO BE
ABLE TO SEE WHAT WE HAVE DONE. ALSO AT
THE .END 15 THE DISPLAY SUBROUTINE,. WE

THEED CALL . OF  THESE  TO DO WHAT WE- PLAN

TODAY .

THE INPUT MODULE LINE 1100, STARTS WITH
THE usuaL CLPUT STATEMENT OF THE MODULE
PURPOSE. THEN 1110 uses, DISPLAY AT TO
PROVIDE SOME INSTRUCTIONS -

4"

CINE 1120 15 A 'CONDITIONAL IF YOU HAVE

LOADED A FILE, YOU HAVE SOME RECORDSIN
MEMORY, HENCE N HAS A VALUE. LINES
1139-1140 cONTINUE WITH THE INFO, = AND

- HAT,
~ PUT- aND. ACCEPT AT 7O PROMPT "AND :“GET. A

TO BRANCH TO THE RIGHT PART OF THE
PROGRAM.

LINE 13001390 15 THE SAVE MODULE. LINE
1310 cHECKS N TO SEE IF WE, IN FACT,
HAVE ANY DATA IN MEMORY, AND IF NOT,
GIVES US A NASTY PROMPT, AND WE GO TO
1390 PAK, AND ULTIMATELY RETURN TO MENU.

[ AM GOING TO PASS UP LXPLAINING THE
SAVIT SUBPROGRAM NOW, IT WORKS.,  TRUST
ME.

LINeES 1200-1290 ARE THE DISPLAY MODULE.
THE FIRST TWO LINES 1200~1205 ARE oOLD
RIGHT?.. LINES 1210-1215 use CLPUT,

FOR J, THE RECORD NUMBER OF
INTEREST. [IF J<>0, WE ARE OFF TO 1280
TO DISPLAY T, FLSF WE MaKF J=1, s0 wF
CAN SEE THEM ALL.

VALUE

LINES 1220-1230 PARTIALLY CLEAR  THE

. SCREEN, GOSUB 2100, THE DISPLAY ROUTINE,
- DISPLAYS . THE SELECTED RECCRD, 1230 PUTs
UP A PROMPT

(NEXT LAST ALL QUIT), 1240
30 cHECckS, AND ON  SELECTS THE RIGHT
COURSE OF ACTION. IF WE SELECT NEXT,

~ GET AN INPUT  FROM ' YOU VIA CALL we GO 70 1250, AND DIR=1, IF WE SELECT
5o OKEY (Q,ROW) 5 -SEE LINE 40&0—%XB MISG-#21.  EITHER. CASEWE -GQ..ON TO 1265  WHERE
- NOTE THAT .17 "USES TALL KEY(E K8), +THIS + J=J+DIR. - Do 'YOU SEE :THAT IS FQUIVALENT

FORCES ALL INPUTS TO BE ‘UPPERCASE. IT
ALSO DISPLAYS WHAT YOU SELECTED ON ROW
20 SO YOU CAN'T ARGUE WITH IT. THE

-KEYPRESS 1S RETURNED AS THE'ASCII VALUE,-

~ING. !

-LINES--1150-55 PROVIDE MORE
AMNOTHER CHOICE.
FILE, THE YES CHOICE IS STORED
ELSE RECORD NUMBER N=0. { :

IF YOU WANT AN. APPEND
IN APP,

LINES 1160-1180 PERFORM THE ACTUAL DATA
ENTRY,
IT - USES CALL CULS(4,12) TO CLEAR PART oF
THE SCREEN, SEE LINE 4300, FROM LAST
TIME, THEN Uses A FOR ~"NEXT LoOP TO
~COMPUTE AND DISPLAY THE : LINE NUMBERS,
vUSING THE INDEX TO POSITION [THE DISPLAY,
~IT ALSQO PRINTS THE RECORD NUMBER. 1180
, ”AHAS A~FOR -
. “ACCEPT AT, NOTICE THE SIZE(-24).
NOTE HOW THE LOOP INDEX | IS USED TO PUT
Eﬁgg LINE OPPOSITE THE NUMBER SET UP IN

oo LINe. 1190 PUTS up A PROMPT, GO CHECKS
T WHAT.WE WANT, AND IF WE_ACTUALLY. PRESSED

AN ALLOWED KEY (IF Q=0 THEN 1190) anD ON

~ RETURN TO MENU
INFO AND

1160 COMPUTES THE RECORD NUMBER, , _
CLET'S TAKE A CRACK AT :SAVIT,

_STATEMENT,

-DISPLAY AT,

NEXT LOQP THAT DOES THE
{FILENAME},

ALso

T0 FWD AND REV? J.1S CHECKED IN LINE
1265 TO SEE IF IT IS WITHIN LIMITS OF 1
T0 -N, IF  NOT THEN OFF TO LINE 1170
WHERE WE GET THAT-S ALL", PAK AND.
; (140).  IF WE_ HAD
SELECTED ALL WE GO: TO LINE 1275, SET.
PAR=1 AND ON -TO 1280  TO DISPLAY THE
RECORD J. IF WE HAD SELECTED ALL, AND
THUS PAR=1, THEN CALL WAIT (400 1s
EXECUTED TO GIVE S "TIME TO READ THE
RECORD, THEN GOTQ 1210 AND START OVER
AGAIN WITH A NEW RECORD NUMBER.

IT EXPECTS
N, APP) IN  THE  CALL
{T'WILL RETURN VALUES IN ALL
SAVIT 15 MOSTLY OLD
STUFF, IT USES PUT, CLS, AND GKEY TO
GET THE DRIVE NUMBER IN D$. [T USES

AND  ACCEPT AT 710 GET FILS
["HAVE TALKED NO END ABOUT
FILE OPENING STATEMENTS, SO I WILL SAY
NO MORE. IF YOU NEED HELP CALL ME,

LIne 4150 uses A DOUBLE FOR — NEXT LoopP

FIL$,RECS(, )

OF THESE VARIABLES.

TO WRITE (PRINT) ALL THE RCORDS TO THE

DISK.. LINE-~ 4160 . JusT ADVERTISES ITS
ACCOMPL ISHVENTS .

ey
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What is AMS, and Why is it Here?
A monologue by Chris Bobbitt

The Introduction

A wise man once said true wisdom can be attained by | from your mistakes, Considering
the number of mistakes I've made over the years, at Jeast | can say I've had ample opportunit
@ become wase.

The largest “mistake* E made in the 10 years Asgard Software has been in existence wad Press.
It wazn't 3 compiete mismke - £'m not gowng @ apalogize for the vision Charles Earl and |
shared of whil 2 word processer should be. | will readily admit. however, Lhat the way we weni
about developing it and enariketing it was all wrong,

Lot of litde misakes becamne apparent in my quest 1o discover What Went Weang, Soul-
searching atide, one of the bigpeat reatons wiad acmaaily techaicai. C tation of the 1achnical
problem led w0 both a fi | realizazion of, and app far, The Problem,

The Problem
Press was d d to be the uli in modutas code - the program would Literatly load
individuad functions into memory as needsd, and reuse the space when the functions were no
longer needed. [n this way, it had more in comman with mainframe programs than softwune for
home computers. This level of modularity is what would have made Press possidle - and without
it Press was impossible.

As you may have already gucased, the fact we couldn’t get this *Memory Manager® 1o work was
thet reason that Press dida't work. A [arge pan of this was due 1 the fact that memory is scarce
on the 394A. In order 10 work, Press needed ail the memory it could gex - so the Memory
Manager was written 10 tke advantage of all sons of other types of memory: supercarts, ihe
Mini-Msmory and sven 3ome RAM-diska {such as & Rambo squipped Horizen RAM-dizk).
While this was fine in thedty, in practics it was & mess.

i

Because of the complexity of using some of these devices as memory for programs and data,
mare code was devoted to accessing memory beyond the stindard 12X than all of the other code
in the Memory Manager combined. Because only a smail rumber of fraturey ¢ouid be
impicmented on' a siandard 32K 99/4A, and king advinuge of memory beyond the 32K
resulied only in reams of buggy program code, Press collapsed under its bwn weight,

Lo Yk aed Wiy faged |

i3

PR T

While 1t would have been possible 1o make 1 version of the Program (A FaA tn the sundard
azk, wa haa promised e progrmm would 4o much marc, and nsithes Charics ner [ really

" wanlad (o release a program Jhat anly did_hall’ of what we tald everyone 1t would do ror 2 vears

- s the praject died. and The Problem (irst slapped us in the face::
"The 99/4A desperately needs mare fmemory accessiblé 1o programs”

Dur capenence proved that dhe only real program-accessible: memory for e 99444 is the 32K
card, and 10 3 degroe 3 supercartMini-Memory, You have ta face'it, while 32K was 2 lot of
memory in 1979, not a singic PC program wday will run in-it. Hoek, 64K became sancand in
1?32 when the Commadere 64 was released. The average PC or Mac sold today is equipped
with 4096K _ur RAM. The average PC word processor requires 540K 16 run minimally, and the
Nexl generation of word procesinrt will wo longer Tun in Sess than 10215, o

Ta ilfuatrate how memory requirements have ballaoned in the last decade. take a look ax the
following chan:

Graphic User Interfaces and
Desktop Fublishing reguire Memaory

1024K Bvine
. * Bimap lonts reculrs 8K 30 90K sarh
¥ Gapenaing on uze and Compaty, A
T D DAQe Mary newd n Jozen

'Awﬁowmdmwdamm
140 ot 8 #0-cokumn screen and 64K
oot an BO-Codurm cigpay - § Grapnic
A UTHTROS (a3 &L MLl 2 3creans

" Graphie prorapvy sl priel reguire

8Kty 1024H 10 Fepestst L HOG
rwnmm-m‘mmmm oK
aner prirdng ioeed sex

* Raquiar fvmmory (3 acnssssd many NN
Brrveg rter it dvent b R clak
Tiwith XKL 4 p
& Supaman

i

i
i

Deskiap publishing was chosen as an example because, with the advent af programi like Page
Pro 99, it has become one of the most popular things the $9/4A iy used for. As someone who
develops graphics soltware. |'ve tioen painfully aware of the $9/4A's memary limitations for
yers - expecially as we've tned to expand the capabilities of our programs.

Whar uad Why . Pagr ]

Why do 99de programs need extra memory? Very simply; 10 allow more data and moee
program functions 1o be 1 memary ar owce.

What 13 the difference b:wem exta memory and a RAM-disk? While thit is diséuued in More
depih bobuw, dw anawer is 20 sumple: RAM-givks are really oaly fasier disk drives, While they

can hold prvgrame and data, hir inge fom it oaly

ible when < prog Prysically loads

o piece of it from the disk. With more real merory, [te program iseff can be much laryer, and
mm:hmcmhsmrrdiunumryn&mukmdqﬂﬂymﬁmmpéw
relafively slower disk drive, As fast as they are, RAM-disks are siow compared i onng dao

"

memory, More memory Alio allows programmers W write large program.
of daa {such a3 2 Graphics User [nigrface) withoue frequently referring ta 2 disk drive.

1 that conain logg

In essence, more memory is noeded 50 that more complex things can be done - and 3 RAM-disk
is only a parual subsdrate at best for more memary. 1RAM

$a, now that we knurw The Problom (the tack of real memany for 99/4A programs}, The Search
was on for The Selution.

The Search .

Afer discovering The Prodlem we decided 10 cvaluze all of the memory devices avaitable for
the TI-99/4A w see if any of them were The Solution. Cur experience helped us 1o dafing the
Sntenia any memaory system should meet before it was usablc a3 “real memory *:

5.
6.

T

It had 16 offer memory within the Aormyl programming-1rez. - This ix 10 thar it woldd be -
casier Ly adapt ¢xisting programs '-Dmﬂldvlmag:oﬁ[_ . o A2E AR would be

It had 19 offer memory in usable 'chunh' that were |2rge enough 10 store 2 sgnificant
amount of program code ang dan, yet small enough where a singie banak of RAM didn't
Lake 2l of the standazd memory arsa.

It had o offer a lot more memory than the standard 37K, - the more the beger,

1t had 1o be invisible w, or at least not conflict with dart h and 5o

It bad 10 usahle by average programmens - and not.just super hackers.. . ..

It hat to be: inexpensive.

In our opinion, the deal memory :_ymfn would also:

Be invicible to the programmer  he oc 3he would simply writc a large program ang et
the memary card figure out how w fic it inta memory,

What and Why + Page ] --woes o - -

Te make a lang siory short - none af the memory devices ofl Uie MArker met tese conaicons.
Supercars and. the Mini-Memory werg linuted to a ceftun amount of memory' It 4 cenun
locauon. The onby dcvice that cven otferedt a glimmer of the kind of memory nesded was the
Ramba, and it was both inflexible and 3 programmers nightmare lo work wilh. ALl other RAM-
disks also {ailed 06 one 0f mare DAL,

Afier an exhaustve search, we decided thal if we wanted writs more sophisticized software,
we had no choice but fa build a device that offered the capabilities we needed.

Using the Geneve and the un-relcased T1-99/8 a5 models, which both could be eapanded 10
MMEK, Asgard Peripherals {the hardwark division of Asgard Software} began 2 two-year
¥y of Zaplorauonm, frusqadng deag<engs, and bAck-uacking Leivic wo were able @
cONSUrUCt 3 Memory systém that et Ihe six cnteria above, and could (with same work) even
moet Lhe last condition - 2 memary tyswent Lhal was invisitle to the programmer.

The Solution?!

it’s funny haw sametimes the hardest questions have the simplest aaswens. [n saarching for a
soluon we Amost entirely re-tnvented the wheed before we realized that T1 had already done
it for us. We discovered that they had buill, and continued to produce, 2 single chip ihar did
maf of the work of expanding the memaory of the 09/44,

Vanaugns of this device (known as 3 “Memory Mapper®) are found in virtually every 9900-
farmly computer product TI ever built and sold, with the excepuon of the M4A, A variion
is even used in the Geneve and the TT-99/8.

The 99610 memory mapper (it ongiaal designabion) s ei¢2ant In (18 SLMPIOITY. 1T LKES e 4
bit addess space af the 9900 provessor and turns it :nto 2 23-bit address space. In othet words,
it makes the 9900 think it has up 10 16Mb {or L6334K) of memory instead of &K. [t does this
by atlowwng a programmer 10 pus 4K banks (or blocks) vt memory anywhere within the normal
address space of the $900 processor.

The jist of this is that a1 2 stroke this single chip met all of cur first six conditions.

Besides offering memory within the normal programming space, it alse otfers it 1a 4K blucks
that are casily manipulaied. Farther, it tums out, most software written by T was also designed
10 work wath btocks of the tame size - and 50 it would be 1 lok casier o adapt exisung T1
sattware (Extended BASIC, etc.) o take advantage of mzppef memory (han any ower ¥ing of
memary.

The mapper ubviously allows for a lol more memory than 12K, but just as imporuandy, 1a the

compuler a memory card using the mapper s no more Aon-sandard than 3 32K card - and won'l
contliat unth any device 2acept thase that iry 10 provide 12K 10 the computes,

Wi una Bhy - Maer 4




A fina Juvanuge of the mappesis that, for programaen, i€ 15 abowt the simpiest way w0 use
memory bevond JIK. Auembly programmers ondy need 3 few lines of code and other
programmers 1 unghe command @ push blu:h af mcmory n and o of the 32K area - or even
polentrally have it done tor them Iy (d ing om the kang 8

Afer dtscovenng the mapper it wis only 2 matier of time before we builta pratwtype, the AMS,

. matwwldpmnuupmjul(ofmmmﬂuakmkmmgnihcnuppcr

What is the Asgard Memary System?

© A ety o Aty GVNOASEH meenary curds
for o Pariaharst Expanacrn Scn,

* Fully companble wah a8 axiaing T soitears -
works a8 4 32K card b reguist progie

" Tmascarant b of diek riroters snd some . AMS 12EKI1IK
AE sl 34 ol Oy Sarvicu Aveiabip now
¢ Provices memory 10 S0/4A i X Banks -
anioty whas T] pwcaled for e FHAA & THR
* For AMS ewwu rogruma, provides
TROry <oy Sdamarsd 4P I8 1AMED Wy & fow
Maching cycia
- :?&'.'m“‘“"'ﬁ"l‘i’“{‘” wiip el e A
. A m . ot
iy st | a Ay -

¥

The AMX also met our sixth criceria - it i3 a cheap way to adé 123K o 5I2K of usable pmmm
$pace to the 39/4A. Consdering an 8K supermast costs $25 of s0, 3120 for 16 tGmes as much
RAM i3 & bargain, The AMS alsn allowen Ul 1 Jrove our concept. and get the technology
embo od By the mappor quickdy into the hands of programimers 40 that they could become
?;I];(W with the technalogy. Further, you can do real things for the JMAA, even with “ondy”

_Finally, the AMS has allowet us to bezin work on 3 softuare. sysiem, that briags sus laee goal -
2 ‘memory ysien that s mansparant o programmers - w}un ruth Several pregramming
h.nguzgam,m', will take ad .ormcmmq,lmmtdtcpmmm
spocitically wriling program dode to do so.

The Comparisons

ARE dag ousér‘memolk syaems. Wil you'wn

£ CpALE AN i other evicex: ia terms. o e amount of memry. |l 15 impossible 10 compare”

€ 1n sermss of how the memory ks usd, The ualy memory devide that comes Ciose is a supermrt,
Like 3 supercast, the AMS provides real memory lor programs, and not disk siorage. Unlike a
supercan. it offers much mare than 3K of RAM.

companag {ne AR5 10 & RAM-(itk, 11-mentianed xbove, it like comgaring apples and oranges.
EAM-dasiu e "3 Haie disk drives®, meaning memary chips that dre controlied by software
‘13 cmglale 3 disk drive, The. AMS, by vomparison, is mempry ma; can be directty wsed by

" progmms w siore dala or pmgrun code wmch can be used or xu-d an: without “laading” i first.

To illustrawe e difforsnce. between RAM-disk memory and e mamory. 1 goos exampls of

- -would be a dafalrase’ progoam. - With Tl.Rase, for insunce, tf you hawe 1-2000 record database
- ¥our thay e abile tor siote (perhaps) 50 records in memery at che. Whenever TE-Base sorts ihe

daabase, it has 10’ physically load each of the 2000 records, §0 at 2 l:mz inta the same space
in memory. it creates an. "index® of those records, which it then faves to disk after it has
coinpleiod lnading all'of thase records. This "index tells the program the order the 2000 recards
we . Wih 2 dagease ke Peryomal Record Keeping, you would be limvted o maybe 100
records z.:mger.h:r, since jt domsa’l allow you to have mo:p rﬁcorﬂs thap youw can fit inwo
m:mnry L :
If you had 2 database designed 1o work with AMS, off "000 m-onf; could be in memory af
once, A sort would be hsuintansos as the recordd could be put inio saited order within memnry
- or an-index bkt in Memorr wAtou loading anything first. The 1ame database could be sored
in a tiny {rction of the tme, and-searching the database would be instantanecus. This same
comparison wauld apply in any sination whese yoo have 3 ot of mformation lo stors - 2 word
aroceasor,” praphics program, et Because atl of the data physically resides in memery, it can

- b wcessed and -used much fxster;

{n ddien w0 provwdm; memory “for dawa, AMS also provides memory for larger programs.
Becllise 2l of i program can be foaded ini memory 3t Once, Mangging memory with AMS
it less difficult han, loading pum of the program from disk « and akes much less code. The
AMS memory £afd funtuons almost exactiy like meMmory beyond 640K does on PC compatbles.
Programming 2-98/4A apuipgéd iilh the AMS (or it suh.imu is no zrlunc difficudt than whting
rC pregrm s iﬂ WK.

AMS 18 fundamentally diffecent from other c:nl: + some people have been

“lempted i comparé if with olbef memory sysiems on the basss of the amount of memory

uifered. WHilé the AMS offees as much MEMOrY as s0ine Olhet memory sysiems (ihe Foundation
has beca mentionsu), sgan, (HEIC i3 B CORPANION. TAE AMES IS (ALY MeMory card for the ¥9H4A
1haz affers ¥ memary mapper « und o memers mupper iy the ofy way 1 1Hy expand the amount
of ey avatibie for proyrams ond data on she TI-9904A, .

D0 it Wl - P

Copyriyie (992 - Chs Bobsin
All Righis Kearrved

Hay b Frrety Reprodeced wthawe pevmussion or ceemprasaiion grovdad it It wasbiered
-

o s ik g
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.the design for a low,

The Future

The AMS is currently wn the clasnc “chicken-before-the-egg” dilemma. If vou werg 1o nuv one
and piug 1t i, 1 only works as a S2K @rd unul you run rprogram designed 10 ute it. Why
would anyone want to buy a card whire thets i3 currendly no software designed for it?
Conversely, while would anyone wnite 2. progrum (or 2 device nobody owns?

These are legitimate quesnions, Ind they deserve honest answers.

From 1 programmer's perspective, if AMS was just another RAM-disk for the 994a, [ would
agroe. However, the AMS iy 2 reat echaucai breaithrough in 9944A memory expannion. We
have good reason to believe (hat cvery programemer thal has hit the 32K memary barrier in the
past is (2nd if they aren’t, shouid bet intarested in wneing pmgrams fer AMS. There are raily
ho other options if you want o make larger and more powerful programs,

For programmers, the AMS is the first and only true memocy-mapped memory device for the
P/AA. There is no eaner way i write programs larger than JIK. Further, the AMS was
designed 0 the only real seandard thar ever existed for expanding 93/4A memory - the one TL
wpmalicd for U viuclcasod TI-3978. The AMS previkdes monory o the F94m g TAME wIY
mermoty iy provided to the 9978, The AMS iz the only frue memory cxpansion system for the
994A aside from a JIK cand or 2 suporeart.

While we can't maie programmers uke advanuge of the cwd. us poential 1o make w0 Many
projects thal were impossible in the past ik orevenasy.ml!mrv;&mypmgmnmr
wiho wanis to make better programs.

y-

From an averige person's slandpoint, the issue 1s more complicated.

AMS was d and Lenpi d.bya Thereforg, itz suppan
from at loas anc I6APvAg Sompany - onsd\ﬂumuwprve-me{wnnn‘imndnzbkmmm
of 10/ designed o wke advanage of it. While initally most of our software will be AMS

versions of our other products, these versions will not only be faser and mere capable, but
vitimately, may evolve inw much biggér, more powerful programs. Further, programming
lan;ua;a designed 0 make vmung software for AMS even easier are also in development -

a full bl and a agw E.:unded BASIC canndpe. While we can't speak
for ather saftware d.evelopm vuwauy every product in our furure will take advanuge of AMS
one way or another.

Alse 23 & software company, nhveabf:midnofwhummnmmnudinnmﬂmm
programs for the AMS. In order 10 silow othet deveiopers w wark with AMS, we've placed all
pcognmml specifications and soures code into the public domain, and we xre providing AMS
syuems with dn:umemauon a cost o my pmgmnrner that waas one. Wi aready. have mailed

o mast p T‘l developers.

Frtim Uite pownt of view ot a gusiomer. the AMS is beinp produced by 3 company wath an almaost
L0-year wrack record in e T1 community - and 2 solid record of keepm; our promuises jweil,
ulbullor.urmem) We are in it for the long run, and so we will do whattver we can w
support and develop this wechroiogy. .

Examples? We ape currenidy working on Hve next generation AMS card which allowt (074K 1o
163541( af memory for the E‘JNA pnunnauy g t:ma the memary of the Geneve, A wide army
5 ice « which will be fulfy eompanhle with

-”ir.r;mdeumu ?cpmwymot Ncm g ey wil] be Thi€ t rade iCin on the next

cand when its available.

Firally, we can offer one last form of “huyer protwection®. -We are committed 10 malking this
memary devics the swadand exteided memory svstzm. {or the 9/4A, Asgard intcnds 10 liconse
onc-UME o6 10 ANY COMPARY, USEr Qroup OF individual that wouid-fike ta

makiE AMS cards. We designed 1A cord because we needid it'io do the foftware we

" wanled to do - nDY 10 fe¢ N0 ihe hardwiafe buliness. We are negotiating with several people

Aght now, and i all goes well, in tie future you shouid be able w buy compaiible cards from

" 4 number of vendors.

If all of these: Frasons don't convince you, the best reason of all is the pogantial of what &n be

--dong with more memory on the YS/4A. Mmmmgrywulopmup;mvmayo(m

appiications thar are difficult 10 impostible on the 99/4A; s

AMS TI-99/4A Memory Architecture-
Preparing the 4A for the 50

8. _LE)
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Grucive Uiser ineerices per e c—
and Deaking Prasurany Largar dwtabases and werd-
PrEscesy Gaolihare
AT

As the chart illustrates, AMS makes lois nl’ things possible that weren't berore, including:

Mult-tasicdng and multi-user op-cruung sysumy

Full-wsals husness paciiges

Graphical user interfacas and Lrue desiciop publishing

) lI i wcm‘.l A ~ and P gth

Modern, Fult. uz: pl:’ogummmg ladguages such a3 C and
ovar more capalile Exumnded BASICS

¢ Great advance in graphics, spooch and music software

- incluaing muid-media, digitizing, fax soffware, and more

LI A Y

Allin all, AMS will let the 99/44 Tive up Lo its full p las & by «li [ 30
most serious protilem - ihe lack of memoty Imll.bie for programs and dau
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i PRESENES -

| The New England |

119944

Home Computer Fair -

NEW ENGLAND'S PREMIER _LOLLECTION
- OF TI SUPPORT=

Hard Drives, Ram Disks, 80 Eolui_nn Upyrades, Databases
Desk Top Publishing, Migh Res Graphics, Communications
Hord Processing, Spreadsheets, ﬁaq:nes and much, much more.

SATURDAY APRIL 17, 1893
104m-4pm a
WALTHAM HIGH SCHOOL |
617 LERINGTON ST -
WAL THAM, A

$3.00 Admission (52.00 for BCS Members=Kids under 10 Free)
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