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BETHE. COURSE TEXTS

T ovader for o you bo pass this course, Ulass, you have o bave a decend
Wi b i mg Lrowl edoge of bthe Lexbea. Nizw, heve i where we practice lots of
flexibility (whiaochsy you may have moticec, abowunds  in this ol assyoom).
There are so many wonder ful texts (and a few dogs) availtable for our T,
even rawy bthat yvewd gshould consider at least three foor essential v oeaedd N
and the  final e jectis, These Wwill be worth aone-thivd of your entire
gr ade. |

Ey texts 1 mean Lexbware: the printed matevials for vour TIP&,. The s
weddthel dnctudse vy very  best source, of courses the newslebtters that
St WL atubh wmenbevahio. This newstiebtitery networking s TR BEDY
SCHIRCE  of all hecausae vyl are pardt of a aroaugp, even by fong-distance
At . |

Arvat her essential aowroce of educational and swrvival materials s the
magazine  devobted Lo youry speci fic compuler. There have bDbeaen manys Bh
theve 18 only one lteft: MICROpepndian. Tt¥es  The crtly idimbternational
SILAY D Ty atl things Cilooiwding advertisements) T or Geneve. Ten owiy
arel wse yvoune comppait ey Lo the ful test externt and  not subsoribe
Co MICROpendian is  like oDuwning a marvelous paiy of eyeglass fTrames Dot
Nt getiting avoundgd B pubbing thae teanses N 890 YOW CAR Seae Py oner by,
The wsubscription Cfvoam P00, Box 13493, Rownd Rook, TX 783680 is only $205
8 V@R, Timy price o kEeep yvoury greal compubeyry greal.

The thivd source i what we're digscussing bodayy Claseas. Ay W p
M. Eovontey, this will include veferences o aduldt | eariners as w
chr oy en.

The thivd souwrece s bThe texts avallalbl e, Mot e The Wyl Havar bab e, "
Class, Aval tabilty of text withen a decade ago may Seaem impossible,
bt not so. Mros €t wsasy gy oalions Mave exbansive libraries of TtTewbs  for
b ovng-—-term P oan., Lnelaviduals within gvroups set ! of f thely text nmaterials
SPhen. t Buch text materiales can be found very inexpensively at every T1
fair in America and Canada. Ariely  AQgai iy MICROpendiarp Tiliats agents and
tevddividuals from whom you may purchase lobs of printed materials. oy
examp | ey L oy &l [aok up hevre for a moment. Ioam hotding the atesth
conpry o THE magazimne. Those wupn baclk can’™t see 1Ly so L7101 v e acd it Lo
YO . TGz ent Boeok Blowoat ! It's a publisher®s olearance. You can buy
boodie at 99 cents sach. These drmolude the fol bowings: THE BELEMENTARY TI,
GaMES TIYa FLLAY, CIMMPFUTER  PLAYGROLIND, FEOQGREAMS FOR THE T COMPUTEER,
USING 2 FROGEAMMING THE T, INTED TO ASSEMBLY LANDUADRE, and Yolumes 10 %
LIt GAME WRITERS PACK and STARTER PACE, both packs from England.
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come With o disks and/or cassebtes at additiomal charges. But the point
15 thise thege are still new books that cost on the average $12-plus
whiern they Tirvst came oub.  They are still bthe same good books, still mew
Lo ANYyong Wwihir has ot read and used themy ancd still availakbhle at almost
Qi Veaway prices, oot albl ten of these books will SULE every learnar,
e there 15 certainly somebbing Feoy VAR SVl S A & ot SN T I d4 i L g
colbection.,  And that's just from the TEXOOMP ad F.0.0Fox 58084, Granada
Haitta  OH 91844, Flyomne s 818 B6E-6565531 ), Thervre are obher adverbigers s



i
i

srasgl Tieds that also offer all kinds of bext
FLLTT tw availilable to anvorne wha wants it.
A R 1 et Lo BHarvy Traver ™ No™ Wow! How s it emssi e that we
are practical by through this semester on such an dmporbant btopio as  the
TI-99/9%a  womnputer  and 1 odid not mention its greatest advocabe, Lhe mar
whin has done as muwch for the T as any spokesperson for any organisat Lo
that T hknow of.  Rather than list all Barvy's wreiting and spealing and
progdeanmlng e Cfarbs, hils work on BRET s and for  various wagasines,  ©his
Aipday ances At numerous Tairss, L owil D just mention the relationship Me
ras o bthe present ftopic, thow ghr L% ot swre 10 might be bebtber 85 8% g
Wt L we digouss things nest olass. Ay wael |y whal the FMei . ey vy

W I E
A wWiondler T educational ool in the form of a diskazinme. THis cdiskazine
e oal led  HBENIAL TEASVELEER, The Mzines" have Deen nobthdng shaort of
voemar aly i e, Vistume a@fter wvolume have beon vioh with esducational wonder s
ard  vemavkalil e, DI DonuUses. Yo have Tao experience BT Lo appreciate
the jamrpacked seriles. Therefs nothing like it.
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matarial s, Gy Dl asmay, the
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Criouigh o DV ve givern you Barvy’e address in oa previous ol as

b

oy AR TV e

awarae  bthal some  of  youwl have ot taken careful nobtes. Havey oan e
reantren] alt 855 Green Valley Drive, Fhiladelphia P8 191008, Lotk whan
yool o send of o Tor yauwr magarine subsoription tTodayy you should al 3o send
d motie Lo Havrey asking abowt the cost  of the numerous  disks  dn bds
visbumes of great material s,

LT

Wiiah et me  Thdnk  of  Bavrey i that ome of bthe disks dooludes the
el mont complete Tist of all TI publications  Therse awver  Was., e
ittt le  #syhopsls  goes Witk eack. The Tivast most complebe | lat was i a
smavies oAl led MEW-MAGE 7237 by some oid geerer from Massaohuselba, Lowan?
thinmk of His nawe nows but IT'o sure youw can find refesvences Lo Fin whaen
vioall o searching Through newsi et bers. e dig a ot of veviews, Too, Dol
I Ehink ke appyvoached things moye Fryom 8 VI SCer &l v b Bhear &
itnbel lTectual anée.  Arnywayy Barvry's your better souwrce here bDecauise aof
Al l the ablhey Tthimgs contaimed. 4y -be BT disks. - S - “—'

an T e gy [ |

MNisw owhiere was I, Dlasas™” DOhy ves, LTevbs and tests, YesdP b e braving
mome T GRhiw on The Fimal, o wake wp im the baok, stiock younr guim bebiindd
Vo ears, and tisaten wup! WLth youwr pencils,

Batovre I go any furthers TI-ing or obtherwisingys 1 have oo insish youd
gl oy Fand s o @ iy ary oopy o~ ooof THE SECORET G IoE T COMPUTERS
Dy & bilzarrve and Ridlarvious genius by the nave of Euss Wal ey C2F Ashl and
MU eal o s omerville Ma O2lasEe-Re0n . This  8X11, GO s &y
md bl gty wamcer Tl b aa ks Foov Taymenn oo technowkhiz i bhuwrasting at
The seams with all you tl ever need to know abioabd ooampoler s, Ml 10 Lhs
Ltk edi tiony ih¥s oa wmteal at $15: bult 8 f syouw order two They are $1.
i b Fooudy o more e B9 eachy SETL L Al i (e RO TR Carme @t
Massaohuseltts el weled so Fooends o Wi TR smos Triends Oy i WEen”
CHE LA O e you have this remarkable and vemarkably veadable ook in
yoale  Ranc Coomsildered  fhe wortd!s  toperated tubordad ne oa bast of
ewperts angd novices as long as youwr arm o ancd s bol baonger Than ml el o
wi f| 1N Y agairn e Tthe samey mory Wi yooy  omput e, Youul simply have
Loy exwpearienoce "Russy-—pao' A oroler Lo whderstanad  that  his  is  THE
easentlal booak Tor any person oo oawnsg a oot er .

Thatlt aside et s ook &t some  very specl Ple  edocational fewl
malievials Tor our T, '

Fivsty tThere’s a pyoablem. Wiiart we talk eduwrabticrnal bext material, W e
mutat eliminate the modul es and anything related to LOGD, as we will deal
Witk These educatiornal ftems on a particular basias in fubwres Olastes.

San oty we nust define educational in the specifioc oonbaewt Gith whiadh
wa Mave  Deorr structuring these O ASSes. THat means e veal ly have T
al imimate the Yiearning”  Lhal comes only v [ aavnirmg abaowad T he
st b ey . Tewt s Lhat beackh ws how o Wil te proagrams, Tor Lnstamce, O
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texbes tThalt teach us how o balance a budget wsing oy wonder Tl machi ne,
QY ERwh wea |l 1y appyopmed ate ey ey Hut: typing  in programs that
mppecd Fiocal ly deal wihbth education DO it owre olass vregquirement s, F oy
evamp | &y 17 1y ¢ I PR 8 S byl STTMULATING STIMUAIAOTIONSG FOR THE TL-99/48
published in various fovmos Teom 1977 Lo 1384 bhy Maydern  Fublishers, W R
the  fivst imporbtant  sducational Lo P nres, Mol only did 1t have
detailaed instructions ancd flowvoharts for each of the Cypa-~in pDroagramis,
bt it bhad ernough o evryars From LDranaslabing Uhe progreamns Tvom othey
computera o bthe T bhal the intellectuasal puseles of figuring out  what
werrtth wromg and oovrecting it ower e wondey o echazational opportuni bl es,
dary of the progy ams werde "inbtellechaal” games, rather Tham arvrcade.
-t Er y wWwilth  boobs anmcd whist|es, ey becams move "avoadaey” in atbher
penp b om Doonks, ol buding olher Hayden ook, Mayoen pud b i shed the most
TIl-mpaci FLo Iroombs., T owisk LThey still o did.

Ay we 1. STIMMATING STMILATIONS, thowgh, ds ot the kind of Texh we
pread Lo foocabtes amd wse for eduoating o voungstera and ew oladsters,

The best book of bhe Feearning  bo  program bSype  dis o FIDS ANMD O THE
T I3/ 4y, whid ol aml oo Teads o osome edualional progyams,  Doon, Tt?s bhe
ol eay est, wesst tlivect, sasiloeslt Tprogeamming’ Dhook. RDonme i 35 1 essong,
ik T asbibl wmed 4m omany of asosyooms boday s molb Just with TI s bhat wi bh
abbery compulers, al ooy, ancd ab wvearry yvoung gracts L eved s, THE BLEMENTARY
Ty mantianed in that TEXCOMP [Tist earliery, 1 probabily the best of that
Hosr b for adul b,

But the Rind of Dookbs whooh Dest sxempiify the echwrational asmpents  of
Lhe programs btyped 1 o~ din abther words, bhe LEARNING FUNCTION — are the
arvess TP EE balad up now and glve & say a word or oo abaout, Aot ey e
Fyom the  TEXCOME  S%erant 1l i OOMFUTER PLAYGROUND (Datamost s 11
VY ERL DT Y At birowtgh Uhhd s oan e obaesmed Tieo  as & Dedi ey ey ammd g
Eremindsy it Lo @02 LTRSS LA | That Lhe beoncpd e 3G Teaches it an dincredibly
eritaerhalmning way makes 10 a veal winmsy oy any earney. CTh7s gear ed
sy Gracies 27 .0 The Boerl: s oo combionabion wor kb koA by domg boweb and
deals with BASIC in such a puzzle-solving way that Lt becomss, itesel f. a
compielte couwrge 1 Lhiinking. P omtanmds alone,

Thisg ds ot o be  oonfused with T PLAYGROUND by Fred B Togmnasio,
anobher Hayvden  boodo, Fred alss wroabs a similar book called  T1X
WEOINIE B AN . Bt be howeks dncluds pyogy ars writbhaen Dy stwdlentsy, ancd &lL
the AO-pluas programs are wriltbhen FOR students, [Lavh oklaph ey 19 &N
gt at il omal cGams bhatk 1w antryodocaed with a secbion Tor parents and
teachers and anobther Tory kides. Erach game has one educalt domal Tealbur e
Caorclizh asm subbractionl s ey el Foad oy Aactivibties thalt allow anm almost
untimited nunder of modi Ticaliong, The pyoagyams araen’ L Just alphabhel
armd  omumb ey PEOgy Ams . Flecatass 1 a o Ty The computer i able bt have

procprams LThat teacthh oodor and music and v aw il g Arndd hancl/ eve
coordination very veadily bheough these marvelowsly childlike ancd truly
sophidsticated programs, Very easy to bType in and changs all aloang the
WY Loote of very positive rewaoroings hooo,

Lest you bthinle Mayden was  the  only publisher Ffor TID ~ tloough 17
voeclodnmen e vy smesl ol bhedvy obthery boobks - Lhere wWereae many oabher g, £ 4
el ozan sos Trom these piles an omy deshk. Taliey oy examples, TIL GAMES
FOIE KIDES pub o out by COMPUTEY, o of bthe  very  bewst publishers of TI
shutf ¥y dncluding Megenals bwo ol assios.

TI GAMEDS FOR EIDS prociaims dbs purpoase vi it cen Bhree Dorvery Brev ey T n
yeorar TD into a baeacher. Thivty—twn  games thatb Teach  and  entertalng
reacly o Pyvpe i oand run.

This  book btakes bhe brvouble Co identi fvoeach of ite activities b DA £
bevel €3 o 17/7adul by and edusatiornal function  and  subjech: shraledggy,
Pong)dany ey Yy ooy ol nat ion. Language arbs, social studiess, math, ebo,
chtrategy games include an exoce!l lent version of FPow and € 5 6T g Five hihe
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ey nxk ver These obmer baoks, s bhavod Foro ome o s i
weoald b o e ommensd Dhve most for educaliona ! LA 4 I hawve S paddn Ua e o
RSNl R A Proeerd  whie sha g Ble Ty s ol ass. '

| P (R
Fobuications! book ds TERRIFID SAMIS PO THE TI9% 994 by MHal Meoko aood S

Wby o i T, Thies s pub i obed by Addlsorc iWes ) ey Hi
s ana beme b e wlanty Lhiak, T wmerbad s same iaak SRR N
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Hadnbow Sguave Dances The Wol T oand bhe Five Little Goats, Dhalkespear ian
”H Wittt Ml Mamoalasy and so oon. Gioaencd mbwf .
he AT I.':1 SRV e ke Inmssl oFf bhesne e ot o made Lo e GLLAED €810 AET T ] o

i JI. i '_‘}-" wd 17 i ok ‘::j gt !.: bood R ‘L :')-" f::F g f::i |_ " S R R IR | ! I _":,,.-’ Ly 1 L, }| i 1 IJ O i' v i:_':l i ST I N B N o I

reelpful hdints - and are meant to tTeaoh aomebtbhiding white  enterbtalming.
Al tThey oo LThal well

- e o f [ R R P 65 sl Ao Dockas ever of thils sort was famd Ls) Dievw
Havie’s PROGEAMS FOR THE TI HOME COMPUTER, sel f prratn b lshed o farge BALL
ey st . A b Py Die Uymesin pyoogpramss Ll boded marey b Dd by D gy S,
lve ma jonr by wWer e educatiomal oy verging on The wodunat Lonas. i
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Wt I L Var Lo ] Enguiagesy some Thiat el yvow oveoal b ohbay veoovas ) Smona
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il er sy 1T owand Tai bow SThe vales on Yhe variows Dasiosy e &
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D yropa s om Spainy bhhilg ook on summery Oy m!.a R - S ’ - T
at Pome o mobimesd Loseaaks inmbo The other Sobholasntils books, boo. They
a0 s Teach vour Taole & i::.l U O ["’: goovar o rasssowse AT o Wt £ AR
s Do sl b, With  the TI, though, wouw can sasi Dy slip Ln sdme Doy
ardd @aure ot veadi by availlable  om obbher compubers Pilsted on These
Py b s o

B SULLB G DAy Lime 1w vumning  short andd WO T T W R - AT I o B B F T 2
clmsses this semestery [Tve gob to fimdsh of f Wwith fthese ash Dwo oo,
It tL y A oLl Sar Seey, 1 ohaven't even Deen abile bto fTall about At bhiesa
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geared wp Lo do betler than any obther mackhine oult btheve. Which is not
ten owmay it ds as sophisticated as some of The biggies, bul what 1t does
educationatly ih sbtii |l does bebtler bThan anyobne,

Arvd the Peast  Book. Flemembaey This, anyoane? Aly, iE8Ts good to see so
marty hancs wp . THE BEST QOF 2%9erv ds wmbil!l around a lob of Tairys and user
37 LA 5 . ItYes 3G GXHI pages ara gJamnpaslked with all the goodies that
made bthe da the prize goodie of albl. At Fegena was veally  kicking  wup
Freey hresls i blvda onne. Do oyem wecal b "Namse That Rone'™ and all the
Floroewent ke Hed pora™ The Compubayr dAssisted Tnoehrooction was so popular wilth
tive T thiety Lhie  Lerm  wasm  oasimply 2581, Arrel eovervynrs undey gt ood L6
Thea e was o moch of b avouanagd For parentsy, bteachers, and obher kindsg of
ML 85 Thyee BEST OF wrer da one ol bThe woyy bDast
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Sy o | sy L b ess Tharae Arée any guestions, ooms and sign wn Tor youry
Lrssadbess andgd ... Yaue M. Dhabkespesy e What oo Tooomasil deyr hhe Mot bey v f

o T Bookas™ Mmom, Wea F Ty oy pevaomnal Tavordle oy moyée yeasons Than I
corn begdr e Dist e dmabacdmg aome super echacabional veasons, has gotb e
e el Glaayy dosaonr b s THE AT WHOLE T I99/ A5 BOOK FEOGREANMS ARMD
FLRBHIRTLEITIES, pubtisheaed by Wilaey Foeeas i 198, boverny aftber  all Tk g
years 14 1s still wy prefeveed TI piece of bextware. L7 es 360 pages are
taacidy Withyy dinbtel ligernt, vrelasvant, and very wovbhinhd e, The btuboorials
anc bthe progyams are exvaoel lent, They RO provide unbimited possibilitiss
To grnwlth, I omever oan oal omy ondy copy of that one. T gl T
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What is AMS, and Why is it Here?
A monologue by Chris Bobbitt

The Introduction

A wise man once said trug wisdom can be attainad by learning from your mistakes. Considering
the number of mistakes ['ve made over the years. at least T can say I've had ample oppertunity
to become wise. '

The larpest "mistake” [ made in the 10 years Aspard Software has been in existence was Press.
It wasn't 2 complete migiake - U'm not going 1o apologize for she vision Charles Earl and i
shared of what a word processor should be. 1 wili readily admit, however, that the way we wenl
about developing it and marketing it was ail wrong.

Lots of little mistakes became apparent in my quest to discover What Went Wrong. Sgui—
searching aside, one of the biggest reasons was actually technical. Comempiation of the technical
groblem led 1o both z fundamental realization of, and appreciation jor, The Problem,

The Problem

Press was desipned 10 be the ultimate in modutar code - the program would literally load
individual functions into memory as needed, and reuse the space when the functions were no
longer needed. Tn this way, it had more in commen with mainframe programs than software for
home computers. This level of modularity is what would have made Press possible - and without
it Press was impossible.

As you may have already puessed, the fact we couldn't get this "Memory Manager” to u:rur]-: was
the rezson that Press didn't work. A large part of this was due to the fact that memory 18 scarce
on the 99/4A. 10 order (o work, Press needed all the memary it could get - so the Memory

Manager was written {o take advantage of all sorts of other types of memory: supercarts, the |

Mini-Memory and even some KAM-disks isuch as 2 Rambo-equipped Horizen RAM-disk).
While this was fine in theory, in practice 1t was 3 mess.

Because of the E‘ﬂmp]EIiT}f of using some of these devices as memory for programs and data,
more code was devoted 10 accessing memory beyond the standard 32K than all of the other code
In the hMemory Manager combined. Because only a small nurmber of features gould be
implemented on a standargd 32K 99/4A. and taking advantape of memory htyt_md the 37K
resulted only in veams of bupey propram code, Press collapsed unter s own welght.

Whar and Whv - Foee |}

While it would have been passible to make a version of the program that ran in the standard
Y2K, we nad promised the program would do much more, and neither Charles nror I realiy
wanted to release a pregram that only did half of what we told everyone it would do for 2 years
- 50 the project died, and The Problem first slapped us in the face:

%
"The 99/4A desperately needs more memory accessibie to programs”

Our expetience proved that the only real program-sceessible memory for the 99/4A is the 32K
card, and 1o a degree 3 supercart/Mim-Memory, You have to face i, while 32K was 3 lot of
memory ir 1979, not a single PC program today will run in it. Heck, 54K became standard in
1982 when the Commodore 64 was refeased. The average PC of Mac sold today is equipped
with 4096K of RAM. The average PC word processor requires 640K to run minimaliy, and the
next generation of word processors will no longer f1m in [ess than 1024K.

To iliustrate how memory requirements have ballooned in the last decade, take a togk at the
{ollowing chart:

Graphic User Interfaces and
Desktop Publishing require Memory

1024 Bytos

* Bltmap fonts raquire BK to 90K each

OFr Sizn ard comploxty. A
simipia page may need a dozen

* A singla scréan al bitman data uses
14K on g 40-column screen and 64K
en an 8d-column displiey - & Graphic
Usar Interface needs al lpast 2 screons

" Graphic programa that print require
96K to 1024K o represant & Singke
Page in TREATHOTY - oM menony meana
laster printing spesad 56X Syt

* Reqular metnory b accessed marvy R '
times faster than even a RAM-disk T with 22K & 1 Page o an

& Supercart Epson Frimer

6K Bytes

1 PAge On A
Cased Printes

Desktop publishing was chosen as an example hecause, with the advent of programs like Page
Prg 99, it has become one of the most popular things the 99/4 A is used for. AS someone who
develops graphics software, I've been painfully aware of the 99/4A’s memory limitations for
years - especially as we've tricd 10 expand the capabilities of our programs,
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Why do 99/4A programs need extra memory? i
| Ty? Very simply: to allow more data and
program functions to be in memory at once. i e more

What ts the difference between exira memory and 2 RAM-disk? While this is discussed in more
d:pth htl{:rw, the answer is also Simplﬂ‘: RAM-disks are TEB"}' Dnl_}’ faster disk drives. While Iftey
va H_hﬂfd programs and data, this information is only accessible when a program physicaily loads
a piece of it from the disk. With more real memory. the program iself can be much larger, and
more data can be stored in memary where it i5 accessed quickly before it has to 20 ;:g the
fffﬂﬂl?f}’ siower disk drive. Ag fast as they are, RAM-disks are slow compared to storing data
in memoery. More memory also allows programmers to write large programs that contain lots
of datz (such as a Graphics User Interface) without frequently referring to a disk drive,

In essence, mate memory is needed 30 that more com i i
_ » O . plex things can be dane - and a RAM-disk
ts only a partial substituie at best for more Memaory,

S0, now that we knew The Problem (the lack of real memary f
or 99/4A
was ont for The Solution. mory tor programs), The Search

The Search

Afier discovering The Problem we decided to evaluate ail of the memory devices available for
the T_I-‘;'EJM;& o see if apy of them were The Solution. Qur experience nelped us to define the
tniena any memory system should meet before it was usable as "real memory”:

E. It h_ad to offer memory within the normal programming area. This is 5o that it would be
€asier to adapt extsting programs to take advantage of iI.

2. 1t had 10 offer memory in usable *chunks”® that were large enough to store a significant

amount of program code and data, yet gmall enough where a single bank of RAM didn't
take al! of the standard memaory area,

3. Tthad (o offer a lot more memory than the standard 12K - the more the better.

4. it had to be invisible 1o, or al least not conflict with standard hardware and software.

5. Ithad to usable by averape programmers - and not just super hackers.

6. 1t had to be inexpensive.
In our opinion, the ideal memory system would alse:

7. Be invisibie 10 the programmer - ke ot she would Simphy¥ Wwiite 2 farge program and Jet
the memory card figure out how to fit it into memory.
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To make a long story short - none of the memory devices on the market met these conditions.
Supercarts and the Mini-Memory were limited to a certain amount of memory at 2 cerfain
location. The only device that even offered a glimmes of the kind of memory seeded was the

Rambo, and it was both inflexible and 2 programmers nightmare to work with. Ail other RAM-

disks zlso failed on one or more poiats. |

After an exhavstive search, we decided that if we wantexd to write more sophisticated software,
we had no choice but 1o butld a device that offered the capabilities we fteeded.

Using the Geneve and the un-rejeased T1-99/8 as models, which both could be expanded 1o
2048K, Asgand Peripherals {the hardware division of Asgard Software) began a two-year
odyssey of exploraben. frustrafing dead-ends, and back-racking before we were able 1o
construct a memory systems that met the six criteria above, and could (with some work) even
mesi fe last condition - a memoty sysiem that was invisible 1o the programimer.

The Solution?!

[t's funny how sometines the hardest questions have the simplest answers, In searching for a
solution we almost entirely re-invented the wheet before we realized that T1 hagd already done
it for us. We discovered that they had built, and continued to produce, a single chip that did
most of the work of expanding the memory of the 99/4A. o

Variations of this device {known as a "Memory Mapper®) are found in virtuaily every 9900
family computer product TT ever built and sold, with the exception of the $9/4A. A varation
is even used in the Geneve and the TI-99/8.

The 99610 memory mapper [its original designation} is elegant in its simplictty. It takes the 16-
hit address space of the 9900 processor and turns it into 2 24-bit address space. In other words,
it makes the 900 think it has up to [6Mb (or 16384K) of memory instead of 64K, It does this
hy allowing a programmer to put 4K banks (or biocks) of memory anywhere within the normat
address space of the 9900 processor,

The jist of this is that at a stroke this single chip met all of our first six coaditions.

Besides offering memory within the normal programming space, it also offers it in 4K blocks
that are easily manipulated. Further, it fums out, most software written by TI was also designed
ro work with Diocks of \be same size - and so it would be a lot easier 10 adapt existing TI
software (Extended BASIC, etc.) to hake advantage of mapper memory than any other kind of
METHOTY,

Tre mapper obviously aliows for 3 1ot more memory than J2K, Dut just as importantly, to the

computer a memory card using the niapper is no more non-standard than a 37K card - and won't
conflict with any device sxcept those that try 1o provide 32K 1w the computer.
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A finai advantage of the mapper is that, for programmaers, it is about the simplest way to use
memory bevond 32K. Assembly programmers only need a few lines of code and other

nrogrammers & single conmmnand o push blocks of memory in and out of the 32K area - or even
potentiaily have it done for them automatically (depending on the {anguage).

After discovering the mapper it was only 2 ratter of time before we built a proiotype, the AMS.
that would provide up to 512K of RAM o the 39/4 A accessible through the mapper.

What is the Asgard Memory System?

* Atamity of flly compatible manry cards
for the Periphwrsl Expansion Box

* Fully compashis with all sxistioe T1 soitearm -
works s B 32K card 10 reguiar programs

* Transparsn o &% fiak conreiors and some
RAM-Esks, ax wail as & cther Jdovices

* Provides memory to Y344 In 4K barks -
axactly what T] mmmmam

* For AMS mware proprams, provides adcidonal
marmoty on demand up o 153b In g fow
maching cyes

* Ensy to adapt exigting softwere Ang ianguages
o take of - i R weoris with &
Sypercan i can work with AMS

AMS 128K.512K
Avaiizbie now

AMS TAEb-158D
Avallably Q2 33

The AMS also met our sixth critecia - it is 2 cheap way 1o add 128K to 312K of usable progmm
space 10 the 99/4A. Considering an BK supercart costs 323 or so, $120 for 16 times as much
RAM is a bareain. The AMS also allowed us to prove our concept, and get the technalogy
embodied by the mapper quickly into the hands of programmers so that they could become
farniliar with the techoolopy. Furthes, you can do real things for the 99/4A, even with “only”
123K

Finaily, the AMS has allowed us to begin work on a software sysiem that brings our last goal -
a memery system that is transparant to programeaers - within reach. Sevecal programming
languages in development will take advantage of the memory without the programmer
specifically writing program code to do so.
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The Comparisons

Inevitably, there will be comparisons betwean AMS zrd other memory systems. While yoit can
compare AMS to other devices in terms of the amount of memory, it is impossible 0 compare
it in terms of how the memoTy is used. The onty memory device that comes close is 3 supeteart.
Like a supercart, the AMS provides reai memory for programs, and not disk storage. Uniike a
supercar, it offers much more than 3K of RAM.

Comparing the AMS to 2 RAM-disk. as mentioned above, is like Comparing apples and oranges.
RAM-disks are "solid-state disk drives”, meaning memory chips that are controiled by software
10 emulate a disk drive. The AMS, by comparison, is memory that can be directly used Dy
programs to store data or program code which can be used or acted on without "loading ™ it first.

To titustrate the difference between RAM-disk mewmory and AMS memary, 2 good cxample of
would be a database program. With TI-Base, for instance, if you have a 2000 record daizbase
you may be able to store {perhaps} 50 records in memory at once. Whenever Ti-Base sorts the
database, it has to physically load each of the 2000 records, 50 at a time, into the sme space

in memory. It creates an “index” of those records, which it then saves to disk after it has

completed loading all of those records. This "index" tells the program the order the 2000 records
are . ‘With 3 database ke Persona) Record Keeping, you would be limited to maybe 100
records altogethar, since it doesn't zllow you to have more records than you can fit ioto
MEMOTY.

1f you had a dabase designed to work with AMS, all 2000 records could be in memory ot
once. A sort would be instantaneous as the records could be put into sonted order within memory
- of an index bult in memory without loading anything firs. The same database could be soned
in 2 Hny fraction of the time, and searching the database would be instantaneous. This same
comparison would apply in any Sitwation where you have 2 1ot of information 1o store - 2 word
processor, graphics program, etc, Because al! of the data physically resides in memory, it can
be zocessed and used much faster,

[n addition ta providing memory for data, AMS also provides memory for larger programs.
Because all of the program can be lpaded into memory at once, managing memory with AMS
is Jese difficalt than loading parts of the program from disk - 20d takes much less code, The
AMS memory card functions aimost exactly like memory beyond 640K does on PC compatiies.
Programming 2 99/4A, equipped with the AMS (or its sthling) is no more difficult than witng
P{ programs larper than 640K,

While technicaily, AMS is fundamentaily different from other cards - some people have been
templed to cotipare it with other memory systzrs on the basis of the amount of memory
offered. While the AMS offers as much memory as some other memory systems {the Fourdation
has been mentioned), apain, there is no compariso, The AMS is only memory card for the DO/44
thut offers @ memory mapper - and o memory magper is the only Way to truly expend the dmown
of memory available for programs and dasa on the TF991HA.
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:he Future

The AMS is currently in the ciassic “chicken-before-the-egg® dilemma. If you were to buy cne
and plug it in, it only works as a 32K card until you run a program designed to use it. W'EI}F
would anyone want 10 buy 2 card where there is currently no software designed for #?
Conversely, while would anyone write a program for a device nobody owns?

These are {egitimate questions, and they deserve honest answers,

From a programmer’s perspective, if AMS was just another RAM-disk for the 99/4 A [ would
agree. However, the AMS is a real technical brezkthrough in 99/4A memory expansion, We
have good reason to believe that every programmer that has hit the 32K memory barrier in the
past 1s (and if they aren't, should be) interested in writing programs for AMS, There are really
no other options if you want 10 make larger and more powerful programs.

* For programmers, the AMS is the first and only true memory-mapped memory device for the
94A. There is no easier way ta write programs farger than 32K. Further, the AMS was
“designed to the oniy real standard that ever existed for expanding 99/4A memory - the one TI
specified for the unreleased TI-99/8. The AMS provides memory to the 99/4A the same way
memory 15 provided to the 99/8. The AMS is the enly true memory expansion system for the
'99/4A aside from a 32K card or a supercan.

While we can’t make programmers take advantage of Lhe card, its potential to make so many

projects that were impossible in the past possible, or even easy, will interest any programmer
who wanlts t¢0 make better programs.

From an average person’s standpoinl, the issue is more complicated.

AMS was designed and implemented by a software company. Therefore, its guaranteed support
from at least one software company - one that is in the process of wiiting a considerable amount
of software designed to take advantage of it. While initially most of our software will be AMS
versions of our other products, these versions will not only be faster and more capabie, but
uvitimately, may evolve into much bigger, more powerful programs, Fuﬂhf:r, Drogtamming
tanguages designed to make writing software for AMS even easier are alse in development -
includrng a full assembler package and a new Extended BASIC cartridge. While we can't speak
for other software developers, virtually every product in our future wilt tzke advantage of AMS
pne way or another.

Also as a software company, we have 2 better idea of what programmers need in order to write
programs for the AMS. In order to allow other developers to work with AMS, we'vf: Placr.d all
programming specifications and source code into the public domain, and we are providing AMS
systems with documentation at cosl to any programmer that wants one. We already have mailed
documentation lo most prominent T software developers.
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From the point of view of a customer, the AMS is being produced by a company with an akmost
H)-year track record in the T1 community - and a solid record of keeping our promises (well,
all but 1 or 2 of them). We ate in it for the long run, and so we will do whatever we can to
support and develap this technology.

Examples? We are curiently working on the next generation AMS card which allows 1024K 10 -f
16384K of memory for the 99/4A - potentially 8 times the memory of the Geneve. A wide array

of development software will be included with the device - which will be fully compatible with

its predecessor. To protect buyers of the current card - they will be able to trade it in on the next
card when ifs available,

Finally, we can offer one last form of “buyer protection”, We are committed to making this
memory device the standard extended memory system for the 99/4A. Asgard intends to license
the design for a low, one-time fee to any campany, user group or individual that would like to
make AMS-compatible cards. We designed this card because we needed it 1o do the software we
warnsed 1p do - not to ger into the hardware business. We are regotiating with several people

right now. and if al! goes well, in the future you should be abie to buy compatible cards from
a number of vendors.

It ail of these reasons don't convince you, the best reason of all is the potential of what can be
done with more memory on the 99/4A, More memory will open up a wide variety of new
applications 1hat are difficult to impossible on the 99/4A:

AMS T1-99/4A Memory Architecture-
Preparing the 4A for the 90's
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As the chart illustrates, AMS makes Iots of things possible that weren’s before, including:

Multi-tasking and muiti-user operating systems

Full-scale business packages

Graphical user interfaces and true deskinp publishing
Full-size word processors, databases and spreadsheets
Modern, full-size programming languages such as C and
ever more capable Extended BASICs

Great advances in graphics, speech and music software

- mcluding multi-media, digitizing, fax software, and more

> >y

*

All in all, AMS will let the 99/4A live up to its full potentjal as a computer by eliminating its
most serious problem - dhe lack of memory available for programs and data.

Camyright 1982 - Chric Robbip
AN Rigirs Reserved

May be Freely Reprodaced withour permission or campentation provided iy is unoliered
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NEXT MEETING TUESDAY, FEBRRUARY %, 1992 HAFFRY FRESIDENT'S DAY ! !

MUNCH OFF ICERS AND NUMBERS (all 4im 508 area unless mobted)

Fresident Wa.lia Wyman B65~1213

Vise Fresident Bruce Willard S D20 MUNCH DUES

HQeoretary Jim Cox

Tr eéasur er Jim Cox 3 613 27 0 MNEW MEMBERSHIF e QO
AL Ging Editor Jim Dox RENEWAL MEMBERSHIF $15.0Q0
Adva. Prag. Chaiv Dan Rogers e B S5H0R NEWSLETTER OMLY

lilrary | OFEN SUBSCHIFT ION $13.00
Disk Librarian Lot Mol mes &1l7 9683584 "

Tape Librarian Walter Nowalk <413 436/7675

NEW—-AGBE /99 Jack Sughrue 476/ 7630

JANUARY MEETING. There were 12 members and 2 guests at this meeting, and
considering the bad weather it was a great tuwrn/ocut. Those who came were not
digappointed. mike Wright ¢gSdemoed his program which allews TI emulatise o run
onoan IBM FLC or a Mac. That’s right a TI on a PE. Mike has done an amazing job

ot this program. He is sbill working on it but I ewpect 14 will be veady for
the BCS Faire I look forward to getting it.

FEMNRUARY MEETING. This month Tony Falco will do a dems on how to program
sprites and how they work. Tony bhas done some cutstanding work with sprites.
There will probably be some other surprises, as usual.

FEAFFLE. Every month we have a raffie to heip defer the rental cost of our
meeting hall. A typical raffle will have game and utility programs T-Shirbts,
beoxkea, Dumper stickers, blank discs and all soorts of odds and ends for the T.1.

LIBRARY MNMOTICE. Flease returm any items borrowed from ouwr library. If you can

not come to a meeting or give these items to someone who will be at the
meeating.

FREFRINTS. Feprints are permitted as long as credit is given to M.UJNLC.H.

ARTICLES. I am alwave looking for articles for this newsietter, anything which
interests yau will probably interest obther members of the TI community, so
Dlease share your ildeas and opinionsg with all of us.

DIGK LIBEARY. The disk fibrary will be at the meetings from now on. We have
mopies of all disks in Cthe library and they are availablie to members for just
$1.50 each for single discs, $2.00 flippies, $3.00 double diges and $4, 00
dowb le fiippie.

"0 SALE. The group has a TI Count Business Boftware package available for
pale. 1T interegted contact Jim Cox at the above numer or the olub adidress.
Ae also have bilank disks for salie. The price is $6.00 for a package of 23
Jiska. Bruce still has his sigter—-in-law’s system for saley, call him for
Jetailis. |

2IGK OF THE MONTH. This month Disk #1ld ie a games disk from ouwr English
ousing. Frograms include 3~D Tic Tao Toepy Blackjack; Paokery Impirium Romanium
and Texas Frogs. Most of these programs inciude speach.

FHE TONY Fal.CD CLABSICE will be ocur fundraiser for 1993. The cost to members i

6. 00 add $3,00 for First Class postage. The regular price is $8.95 post
raidy but add £3.00 for First Class postage. I expect o have some of these

ive disk sets ready fTor the February meebting.
ELDOME NMEW MEMBERS. Bryant Krause of Miva Loma, Califormia.

L | -
.........



saWw I, 9 2OV D WUV

L UOTLRULYGIL 331) 20} FUNLIN 4q SAjCwIexa 10K DU UDLRURIIX
mng 33t 198 DL 39 “POA d19G LY £44] Sdvidd ‘PIINS £aY) )} ") 2512 JUCIUOS 13 *)) 335 .98 =_E_ §i CHANRIp rosr 1
puny SOUI0 TSPUQIAS U ITELE 3 227 MUNG TAMSIIING PANNY! & AADQE Je0l) 03 Jeaade ;i 3aRys y "SI7 E....\_.u.._”_m_.. ____ﬂ“

7 aqu Ag PANI323a 2T 10D WOpAES 3U) JO 1020714 3y} U) SUDTLIZA DAROIIN0I IGRYS 1321000 $1 3XILIANP 21: I by
FRIUa) PAGH € BUILID) “ASTY IV SHOP O 3L "1IHQ0 ALmeJR) € JR FLHOD) i SETSIAL Inoa 33330 "3n0qe 23¥UH Eu_ﬂa )

— P i -

NG.H WD TS A2A 43338 [SMaN AYJud  EEET AdYNud 34

1S TAQEEM A2 INCIT DUR AUTU-AZIUTN B4L 4T & D5 S5O

L)
HFSeh PEHGY wppy jypppn bl feghl BAME Buslky ey VIR sy TRamm gy e Il-l.-lui;ilil.i.lrlfll.i}_;i11rll1;lll|.|1l!l.rlll]ltltllt|r1l.1.lt.r..lrl;iillliilll-ltl_

f?ffféfffaﬁ?f?f??EEE::E&:?E?.E..fEEE?E??EEEE?EEE?EE??E?E?

g £ YA + o} HHH ¥ ¥

i % %A A A S ) . %
SEPEFED P/ T S I 3 g
F & A SR S S - #o0F ¥ ¥
% $ % AN & +4+ B I
;2 52 ot 4 +  # I .

_.__..___..._,J.:__.___....J.__uf._.....mru....::..,_...a_r.3:wﬁf1:;:,.__....,f._.cxr,:_...:..,.E.,..__....1....J;EEEEE&:EE&:EEEE:EEEEEEEEEE

by

)

NERG

[
T

MESW AL DI

lnvlu UHNH{:H“‘%:

L/

X

l:tr o L"J N

Tae, 3
b Jf in
<
RS
L OME)
t¥y E
T K%'
e
mhru
i3
Lt
. )
P57
ﬁu ﬂ“ﬂ
G <
4%
ﬁ
1
i3] 22
0 03
3
i
3 >
_..._..J._.u m
151 {5}

A

]

(IARY

b

= I

-

MNeawi

Meeb 1 g

ahed.

I

whnl

L5y

7 T

ik
Lo ]

eartl

¥

1}"'

Forwarding and Address Co

H
r
1

FOETMALT b



