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Over the years ca lcu la to r products and computer products 
have g^own c lo s e r  and c lo s e r  in  f u n c t i o n a l i t y ,  
c o n fig u ra t io n  and appearance. Due to  each product 
ca tego ry 's  h is to r ic a l roo ts , c e r ta in  a t t r ib u t e s  have 
p reva iled , maintaining a clear separation between the two. 
This is no longer necessary and as a resu lt some o f the 
preconceived ideas o f high-end calculator implementation 
can and should be discarded fo r  more f le x ib le  and fa r  
reaching concepts.

Background o f Calculators

C a lc u la to r s  evo lv ed  from an idea  o f  r e p la c in g  the 
mechanical adding machine with an electronic version o f the 
same. As time transp ired , ad d ition a l f a c i l i t i e s  were 
added, most notably portab ility , spec ia lized  mathematical 
functions and memory r e g is te r s .  The major gating factor 
fo r  the evolution o f these fa c i l i t ie s  was cost. Eventually 
more functions and re g is te rs  were added and programmed 
c o n tr o l o f  both r e g is t e r s  and fu n c tion s  became an 
implementable conceDt. Cost again dictated implementation 
and the programming languages developed provided h igh ly  
e f f ic ie n t  usage o f  reg is ters  in order to control costs o f 
memory.; Along with increased r e g is te r  space came a need 
fo r  ha’rd copy program and program output documentation as 
well as needs for magnetic storage o f programs. Ultimately 
programmable c a lc u la to r s  were to  be p rov id ed  w ith  
in te rfa ces  to  magnetic tape .storage and r e g is t e r  tape 
p r in te r s .  Th is  e vo lu tion  o f ca lcu la to r products has 
righ tly  or wrongly l e f t  it s  imprint on the a ttr ib u te s  o f 
today's product: v

1) Battery operation
2) Handheld size
3) Dedicated function keys
M) Hardware dictated operation
5) Register oriented programming
6) Magnetic tape\for program storage
<7 ) WfcrvfcrV

Background o f Computers *

which cost was much less  constrained ana r e a s iD in t y ,  
p r a c t i c a l i t y  and s iz e  were the c o n t r o l l in g  d es ign  
param eters . A p p lic a t io n  developm ent began in  th e  
s c i e n t i f i c  and experimental research labs but qu ick ly  
spread to business accounting and control functions which 
qu ick ly dominated the f i e ld .  R eg is ter oriented machine 
programming ( i . e . ,  assembly language) was quickly found to 
be inadequate fo r  implementing the la rge  and constantly

Computers grew from a much
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î >

changing requirements 6 f the/ laboratory and accounting 
departments. • The result 'was the development o f high le v e l  
languages, in particular ^■e/fer an (Formula translation) for 
an a ly tica l tasks and COBOL fo r  the la rge  data handling 
tasks o f  businesses. To handle these languages and their 
varied ap p lica tion s , generic in te r fa ces  were developed 
using the typewriter keyboard as the model. As costs came 
down and functionality increased, more and more individuals 
gained access to comDuters. To teach good programming 
technique, several ind iv idua ls developed languages that 
have since been re fin ed  and expanded. Two o f the most 
popular languages, PASCAL and BASIC, developed in th is  
manner.

As computer development proceeded, computers became smaller 
and less  exp en s ive  w h ile  m a in ta in in g  or in c re a s in g  
fu n c tio n a lity . Throughout th is  transmutation, computers 
have retained several key attributes:

c

o Generic user interface ("hardware)
o Tailorable user interface (software)
o Soft loadable programming languages
o Flexible architecture for peripheral attachment

and communications.
o Heavy use o f mass storage and data f i le s .
U \v -j i V S'* ( di ; C , \J

The ComDuter/Calculator Connection

VA

The barriers that have separated calculators from computers 
are no longer re leva n t. S ize and cost o f computers are 
coming w ith in  range o f  c a lc u la to r s ,  and c a lc u la to r  
functionality is growing within the range o f computers (see 
Exhibit^©-. The roots o f calculators, especia lly  low -cost 

function, need no longer re s tr ic t  implementation.

Costs o f memory and storage are dropping a t such a ra te  
that i t  is  no longer.necessarv to r e s t r ic t  programmable 
calculators to highly e ff ic ie n t  reg ister oriented languages 
and a r c h it e c tu r e s .  In s tea d , u s e r - fr ie n d ly  and w e ll 
understood higher leve l languages, along with computer-type 
architectures, can be applied to these products with only a 
small sa cr ific e  in cost. To accommodate the change to high 
le v e l  languages and the added f l e x i b i l i t y  they provide, 
several changes must occur to these portable units:

L



Page 3

o Handheld s ize  must be sacrificed  for an improved
user interface yield ing a s ligh tly  larger oaoirg. f  -'c'

o The standard computer interface o f a typewriter 
sty le keyboard must be substituted for the ded i- 
cated k e y b o a r d a  c

o Languages should be loadable into the machine in
order to accommodate various uses.«s.^' Tv-c v/ew . A h c f  (

o F lex ib le\ I/0  a rch itec tu re  must be provided for 
easy configuration.

o Mass s to ra ge  systems must be developed fo r  
handling large programs and data f i le s .

Provid ing these c a p a b ilit ie s  opens up a new category o f 
growth product with access to the markets o f high le v e l  
lan gu age  l i t e r a t e  c o n su m ers ,  as w e ll  as packaged 
application driven computer purchasers.

S eve ra l stud ies support the move to f le x ib le  language 
support. In a su rvey o f  BASIC language c a lc u la to r  
purchasers, 61% o f  the respondents expected keystroke 
programmables to  disappear w ith in  5 years. One on one 
in terview s o f p o ten tia l consumers held in Chicago in 
A p r il 1982 showed a strong p re feren ce  fo r  h igh  l e v e l  
language machines. Most respondents conveyed e n t ir e ly  
d ifferen t attitudes toward f le x ib le  language machines as 
opposed to  keystroke programmables. Where programmables 
were a lready discarded as o f  no va lu e , the p o r ta b le  
computers were viewed as p o ten tia l problem solvers. The 
same attitude was carried through in focus group studies o f 
80 potential consumers in an August 1982/Study. The desire 
and need fo r f le x ib i l i t y  o f languages w^cronveyed in both 
studies with languages such as Assembler, COBOL, Fortran 
and PASCAL mentioned as highly desirable.

Language DeveloDment

In teg ra l to  the development o f portable computers is the 
a v a i la b i l i t y  o f programming languages to  end u se rs . 
Several dozen languages have become popular over the years 
and many more are being developed. I t  is essential that TI 
choose the b roadest aDpeal languages to address the 
grea tes t number o f p o ten tia l purchasers. This r e p o r t  
recommends the development o f BASIC, Fortran-?—PASCAL and 
Assembler languages with the consideration o f C or Forth as

l
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add ition a l future languages.^ u BASIC is very popular among 
hobbyists and is  o ften  the f i r s t  language lea rn ed  by 
neophyte programmers. Because the__language is .very  easy to 
learn  and use, i t  is  -a must T o r  the product. F o rtran  
enjoys a strong user base in the technical community. Even 
though,its popularity is on the d ec lin e , th is  in s ta lle d  
base make^Fortran a prime choice. PASCAL;"is the ris in g  

''stajCj-'-especially on'desktop computers. This is due to i t s  
"structured nature, tra n sn o rta b ility  and r e la t iv e ly  low 
memory requirements. Due to i t s  current and expected  
popu larity , as w e ll as the fa c t that s-major-lty-o f, third — 
party programs a re  w r it t e n  in  PASCAL, i t  should be 
developed fo r  the product. C and -For t-h-^re" structured 
languages sim ilar to PASCALLC^^^^Mo^not o f ye t command 
the presence o f PASCAL, but w i l l  probably gain momentum. 
This is  e s p ec ia lly  true since the Unix o p e ra t in g
system w ritten  in "C" is  v ir tu a lly  given to universities 
fr e e  o f charge and is ,  th e re fo re , popu lar on c o l le g e  
campuses. C is  a lso  becoming increasingly popular (along 
with Unix) fo r  16-bit computers. ‘TF'w ~ W, « s

The o n ly  t r u l y  p o p u la r  la n gu a ge  d is c a r d e d  from 
implementation is  COBOL. While th is  language is  v e ry  
popular among business students and MIS professionals, i t  
is not fe a s ib le  to u se fu lly  implement i t  on a portab le  
machine. Both the program and typical applications take a 
great deal o f memory space and ap p lica tion s  g e n e r a l ly  
involve manipulation o f large data f i le s .

Market Impact

The impact o f  implementing a general purpose portab le 
computer should be large This s tra tegy  w i l l  impact
four separate market areas: TI-59 owners. HP-^1 owners. 
computer users and naive individuals. '^The direction  o f the 
market is  c le a r , and with HP's announcement o f its  HP-75C 
BASIC language computer, i t  has been rea ffirm ed . The 
future o f the market is  high le v e l  language computing.
This market movement elim inates RPN/AOS arguments and ,* 
p rov id es  a new proving ground fo r  product performance 
between TI and HP. By eliminating keystroke product from J 
the l in e  e n t i r e ly ,  T I s e ts  a concrete commitment to 
portable computing, eliminating confusion in the market and ..  ̂
resu ltan t lost sales. I t  w il l  give potential TI-88 owners Ŝ  
a clearer choice and assure them o f long-term support that ^  
would not have been evident in a two product lin e  approach. ,
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The end resu lt should be an a b ility  to recapture in excess 
o f 80$ o f TI-88 sales with the portable computer ( in  fa c t ,  
with the clearer direction capture rate could exceed 100%). 
In ad d ition , p laying o f f  the HP-75C and i t s  high p r ice  
point .($998) we should be able to capture HP-41 potentials. 
That is ,  the con fu s ion  the HP-75C b r in gs  to  the HP 
product l in e ,  combined with the TI commitment to portable 
computers, w ill  pull a great deal o f potential HP-41 sa les  
to th e  T I p o r ta b le  p rodu ct. L a s t , the a d d it io n a l 
f l e x i b i l i t y  and growth p o ten tia l o f  m u ltip le  language 
machines opens the market up to a base o f computer lite ra te  
in d iv idu a ls  and th ird  party programmers that was l e f t  
to ta lly  untapped by the programmable calculators.







LANGUAGE

^ y

APPLICATION
MEMORY

REQUIREMENTS COMMENTS

BASIC General Purpose Small o Very broad based support 
o Generally f i r s t  course in 

programming
o Popular on desktops in 

particular

FORTRAN S c ien tific  & 
Engineering

Medium o Large base o f support 
o Declining popularity 
o Used mainly on minis 

and mainframes

COBOL Business data 
handling

Large o Large base o f support 
o Known by most MIS 

programmers
o Used mainly fo r manipulating 

large amounts o f data

PASCAL General Purpose Snail-Medium o Very popular on desktops 
o Used heavily by software 

authors
o R ela tive ly  transportable 

code
o Becoming increasingly 

popular

C General Purpose Small o Becoming popular fo r 16-b it 
machines

o Known as the emerging 
language

o Highly transportable

Assembler 7000 Native 
Language

Snail o Required fo r  third party 
development

Other Languages

APL
PL/1
ALGOL
LISP
PL/M
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?  ) Hardware Development Plans
✓

Three upscale console products are proposed for continued 
market exploitation  o f f  o f the ALC-A. These products are 
the ALC-A2, ALC-C, and ALC-T. A ll three products are on a 
lin e a r  path o f f  o f the ALC-A ( i . e . ,  developm ent and 
developm ent e f f o r t s  are u t i l i z e d  in each successive 
product).

ALC-A2

The ALC-A2 is  a multi-language version o f the ALC-A. The 
major differences between the A and A2 are 1) 1/4" thicker, 
2) add ition  o f a p lug-in  ( f la t  pack) programming language 
module, 3) expansion o f the language ROM space to 64KB, and
4) expansion o f in te rn a l RAM capacity  to  Each o f 
these m od ifica tions is  provided in order (to obtain  the 
multi-language capability required:

o 64KB ROM is required in order to house more ex- 
,.... . 'T?**-passive languages such as PASCAL or Fortran.

o 32KB RAM is required to 1) run the more sophisti­
ca ted  programs expected to  be developed from 
higher leve l languages, and 2) aid in the compi­
lation  speed o f compiled programs.

o Plug-in languages on f l a t  pack modules provide 
the a b il ity  to exchange languages on the machine.

o Additional thickness is required to house the 
additional memorv and plug-in module.

I
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f  Several languages w i l l  be developed to  run on a l l  four
v  machines ( f la t  packs on the ALC-A2, T, C and modules on the

ALC-A). BASIC, Fortran and PASCAL w i l l  be developed in 
in terpretive as well as compiled vers ions. In te rp re t iv e  
versions w i l l  allow the user to create and run programs in 
a portable environment while compiled versions w i l l  a llow  
generation o f ob jec t code from thb source language in a 
non-portable environment (in  conjunction with mss storage) 
fo r  running o f  the object code'^prtable environments (see 
Append ix A) ♦ The ava ilab ility -o fcom p iled  code w i l l  a llow  
applications developed in any language to run on any ALC-A2 
machine, thus s ign ifican tly  enhancing the u sab ility  o f  the 
machine by third party authors.

Other languages m y be considered at a la te r  date (C and 
Forth ).

The add itiona l cost o f the ALC-A2 over the ALC-A should be 
s ig n i f l -oarvt-l-y small to warrant the phase out o f  the A 

—' product once the A2 product becomes estab lish ed . The 
ALC-A2 w il l  run any o f the ALC-A app lication  modules (see  

C>4; r-6 Appendix'Bj .

ALC-C

The ALC-C product is  an expansion o f f  o f the ALC-A2 to 
enhance the product fo r use in higher u t i l i t y  applications, 
s p e c i f i c a l l y  h igh  l e v e l  p ro fe s s io n a l and managerial 
support. The m jo r  emphasis is  to provide improved user 
in te r fa ce  features to mke the product applications easier 
to use.

By defin ition , the ALC-C w ill  be an ALC-A2 in a larger case 
(notebook s ize ) with a 6X40 LCD d isp lay , fu l l  tra v e l 
ty p e w r ite r  keyboard, and b u ilt - in  tape mass storage. 
C r it ic a l  to  the product w i l l  be a/* pratrk modul i  ftVf
contain ing a word processing and spreadsheet package. The 
ALC-C w i l l  be able to' run any ALC-A2 a p p l ic a t io n  or 
language modules.

ALC-T P
The ALC-T is  a s is ter product to the ALC-C/and provides the 
added fe a tu r e  o f  a b u i l t - i n  300 modem and
telecommunication software. With th is added feature, the

! ' '

c



Page 7

executive/manager ean do remote teleprocessing involving 
f i l e  exchanges, private database access, public database 
access and electronic mail, a l l  in a single package. Each 
application package w ill have i t s  own telecommunications 
interface. A ll application or language modules w ill run on 
the ALC-T.

ALC-LC

In add ition  to these upscale ALC products, a low cost ALC 
w il l  be developed to cover the low price point p o s it ion  o f 
high l e v e l  language portab les , the ALC-LC w i l l  be a 
16-character LCD display computer with 1.0KB o f memory, and 
a reduced functionality BASIE language. The unit w ill  have 
no plug-in module capab ility , but w i l l ,  have fu ll\ I/ 0  bus 
(peripherals) com patibility. 'i x
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J&z A*/&/('+? /  S / w v  A~/arS t ^ -; ==e=-/‘ ^ L. Ss<J C? s~

J ,  sy\ O u  ss ^X. ^ t U " a J  >v /f yv*r*A// r y p /pJ<j ■& S'/O f  / /

__yy?s*c// c*" // &<.  cf*<•//<-#/ljc/ y^-P^yn j

/>1 SloJ, ,̂,j £A*/j /~o,M Avj/C a



c
, / v, > — f >/i y . • i \ - A*Ll — * , • -> -h/l t

C

c



0  &  t ih u iy-M-* CS.;n. -W r~ W C ’ /VI. <?~Ji

We have seve ra l  opt i ons  to ach i eve  at  l e a s t  the -<SSSW9^  goal  
of  ALC products wi th a d d i t i o n a l  high l e v e l  languages (such as 
PASCAL and FORTRAN).

Opt ion 0 : Produce 64ft byte language .nodules which p l ug - i n  to the present  
ALC. These would make the machine then be ded i cated to the 
new language u n t i l  removed or r ep l aced  wi th another  language.

Opt ion 1: Replace  the 32ft ROM code in the present;  ALC wi th another ROM 
(which needs to be l a r g e r  -  64ft) / thereby c r ea t i ng  separa t e  
" • f l avors"  o f  ALC consol es  (BASIC/ PASCAL/ or FORTRAN).

Opt ion 2 ; Rework the case f o r  the present  ALC so that  by i n t r oduc t i on  
o f  the new language so f tware ;  a new p l ug - i n  por t  could be 
prov ided on the bottom of  the uni t  to accept  the new 
languages in H language modules” .

Opt ion 3 : Replace  the 32ft RON code in the present  ALC wi th 3 such chips 
to pr ov i de  96ft .and inc lude  in that  amount three  language : 
(BASIC/ PASCAL/ and FORTRAN).

borne o f  the r a c t o r s  that  appiu to each opt i on  are rown
b e 1 o w :

La n g u age s and a p p l i c a t i o ns  
can r e s i d e  s imul taneously

A p p l i c a t i o n s  w i l l  run r e g a r d l e s s  
o f  1 an guage

Languages may be added in the f u ture

o p t i o n 0 opt i on i o pr i on 2 opt i on

NO YES YES YES

NO NO YES YES

YES NO YES NC



It i s  felt i h a c  a i l  t h r e e  c a m r *  i n  one list a b o v e  are 
s u f f  i c ientiy im p o r t a n t  t o  i n d i c a t e  c p  t  i  o n  2  ( a d d i t i o n  ; a 
l a n g u a g e  port) as o n e  p r e f e r r e d  a p p  r  a a  c r .  T h e  sot t e a r s  f o r  the 

n  e  w 1 a  n g u a  g e m odui es : a  n a 1 s o b a  :■ r o v i  d  e d  in a c a m p a t idle 
a d p i i c a ti on  m o d u l e  for F D £ A*; 00 •; n i t *  n t  n e f i  a 1 d s  o  c p  t i a n O i s 
also pro v  1  d  a d  f  a r r a  f  ref i t 2  • :  t i  o n 2  :  a  a  a  e n  a a  f o o  r a  r  f  r 1 1 1  ive 
for t h e  long term a n a  l e s s  m a r k e t a o  i e  ( s o r e  b u y e r s  f e e l  they are 
buying c a p a b i l i t y  they will n e v e r  n e e d /  t h e  g e n e r a l i t y  of o p ti on  
3 is lacking and the SRP w i l l  os h i g h e r )

A fu r t h e r  c o n c l u s i o n  is that a d d i t i o n a l  H A H  c a p a b i l i t y  
insi de the co n s o l e  ujj.il be nee a e c to support this larger 
strategy. The ma in  r e as on  is tc all l a r g e  ap pl ica ti ons ' (such as 
T K ! T G L v E R  > to have at least 22K of F AH evan though th ey ta ks up 
all the a p p l i c a t i o n s  m o d u l e  port. T h e  p r e s e n t  P D S ^ O G G  can have 
only iSK internally/ cl us lok in th e sp p 1 i oat ion m o d u l e  port. ) A 
s e c o n dar y r e a s o n i s t o a  11 : r s c *t m? e d i e a p p  1 i c a t i o n s  to o a i n 
a c c e s s  to 50K C34K i n t e r n a 1 and IbK in the a p p l i c a t i o n s  m o d u l e  
p c r t ). This ob jec t! v e is met b y c r* o v i c i r g t w o a d d i t i o n a l  R AM 
s o c k  e t a  i n  the c  c n  s  o 1  a  ;  - * •  o  r £ '/■ c  h i  t  s c  t  1  y  )  a n  d a a c  i n  g 1  o g ■  c to 
the logic arr ay to a l l o w  s o f t w a r e  paci ng of that 16ft with a 
po e t i c n  of the p r as en t m o d u 1  a a  a d r e s s  s o ac a .

I h e ! *  e  u  h a r d w a r e  a c  t i v  i  t i e s  t a a  c  h  i  o  v  a c  p t  i  & n 2  a  r  e :

1. Add s ev e ra l  key f ea t ur es  to the l o g i c  array in the 
PDS4000. ( A d d i t i o na l  cage b i t s  to a i l  aw 34K system 
ROM/ two addi  t i ona l  8K R: AM chips i ns i d e  the consol e  
case and paging cent ra l  l o g i c  tc page ROM and RAM in 
one ha l f  of  the module address space. > These are  
changes that  are necessary f o r  ALC—C anyway and u i T  
a l l ow  the a r c h i t e c t u r e  of  the new language machine arid 
ALC-C to be i d e n t i c a l .

2 . Add the c a p a b i l i t y  to have a user r e p l a c e a b l e  language 
mocule port .  This can b e accomodated poss ib 1 y by 
i nc r eas i ng  the t h i ck -ass  of  the present  PDG4000 case.  
Rome a d d i t i o na l  t oo l ed  i tems would be r equ i r ed  ( s impl e  
bottom case/ language module p l as t i c s/  module c l i p '  
modu 1 e door ) .

rhe key sof  tware a c t i v 111

1. w r i t e a p as c al into r o r e

2. Wr i t e a FORTRAN int  e rpr

3 . Wr i te a PASCAL c o m p 1 i er

e= to achieve o p ti on  2 ere: 

t e r  1  a  n  g  u a g e .  

eter Langusee.



c

4. Write a BASIC compiler

5. Write a FORTRAN : om9 1 Ier

c
These activities are adders to the following key hardware and 

software tasks already identified for 1982 activity. The
definition of ALC—C in cepth and the modem* 0/W TV., and microdisk 
peripherals are very imoortant as there use with the new
languages will be important for good human rectors and
compatabi1itu (both with ALC ana 99/4 oraducts).

HARDWARE SOFTWARE

ALC-C
ALC LOW COST 
MODEM
B/W TV INTERFACE 
MICRODISK

TELECOM (COMMON I CAT'] ONE.. SCHEDULING) 
ALC-C BASIC AND OPERATING SYSTEM 
SPREADSHEET
PERSONAL WORD PROCESSOR 
TKi SOLVER
ONE LINE SPREADSHEET 
ALC LOW COST 
ALDS COMPi ETICN

c

T



d)Srf o f  Df

' ~ h 9 bar d wa v a r i s k 3 3 r a s oia 1 L r 2 r 0 a r e o u 1 t > - “ hose r / k a n
during tn-e case gear an the Ao.0 resign. It a p p e a r s  that la n g u a g e  
a c f t ̂-a re da v slop m e r$ t <u i l l  pace “his a •: t 1 - : t y a n d t h a t 0 r fort d  1 1 
r e q u i r e  until late 3G 1383 at least -or tre -f ir st language.

H c uj e v e ; 
by ua nu ar y

Tee Logic array rust us- a larger p a c k a g e  * 68  c in 
a 2 out 72 pin) ~bis is c o n s i s t e n t  ujitn our plan •-
cost re duc e tns logic array and u p g r a d e  it for A L C - 7  
I r tern a 1 d e v e 1 *0 p si e n t o f t h i 5 n e uj p a c k a g e m t  c r r a 11 y :r . 
t n e r. 0 cess a r y 1 1 rr a c c 3 c s sig nific a n t 3 c h e d u I 0 a n d c o : t 
risk. However. toe need ed pa c k a g e  is being used b u 
s 0 :Tf e a n u f a c t u r s r s  r c u> a n d a n a 0 p r c a c ft t o ft a v e d e v 1 c .. : 
as s s m b l e d  e x t e r n a l l  y can be e x p a c t 0 d to have r e a s o n e d ;y 
10 w r* i s k.

For the best so l u t i o n  the 70C~ C : s required, 
this d e vi ce  u i 1 1 0 s 1 e m p 1e t e 0 f 1 r 3 b pass

Log ic a d d i t i o n s  are r e c u i r e d  for the logic array.
7 h e s e c a n b e cl e t in e d b star s the 0 n d o r 19 32 to g i v c
s u f f i c i e n t  time for cost e f f e c t i v e  i m p l e m e n t a t i o n  us ing 
m o d u 1 a v des i gn  t e c h n 1 0 u e s. c a c k u p gats a r r r y
imp l a m e n t a t i o n  can be c o n s i d e r e d  if necessary.

4. l a d i n g  c h a n ge s are reseed for i m p l e m e n t a t i o n  of the 
la ng ua ge  m o d u l e  and p r o v i s i o n  for a d d i t i o n a l  3 A H  inside
t h e console. 1 h e s e :hsnges are r e l a t i v e l y  m i no r
c cmpared to the i n 1 1 1 a l too ling ef f 0r t. ? n e a p pr oa ch
c a n be d e fi ne d a n d r. c d e 1 e d 
tna t  e f f o r t  is s u e c u s f u  1 then 
1 o w r isk.

•a 1 1 h -1 t o 6 ’V e e k s and 1 r 
1 m 0 lamer b a t i ,2n u>ill L»f
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- n &u s v e 1 op me nv 
d d i bio n o f a 

i n v e « tment:

o r  ~ha n s w  i s n g u53 s  : r cd v c t  b,a3 aI  n .>•- •• i s o
j. - Tiy u ~ 5 a ur  t  w 1 ii. ? s q u i r s  t h a  f o i l  oui i no

ITEM
HARDWARE DESIGN
SOFTWARE DESIQ
OVERHEAD
MATERIAL
MECH DESIGN
DRAFTING
IND DESIGN
PR INTWaRE
OTHER

1983 
TQTA

TOTAL
i n a other  nardauars and s o f cuar a 
t:hs roi lowing investment:

bems l i s t e d  ab ove u>i 11 " e * u i r e

ITEM
HARDWARE DESIGN 
SOFTWARE DESIGN 
0 V L K H A A D 
MATERIAL

1 “S3
OU8

i 993
4G TOTA,

fesksMECHF -£a~2 I Gfy 
1 DRAFTING

A 8  l  G i]*i 

WARE
iF--

TuTAL'

llli? will make the total i n v e s t m e n t  ne ed ed foi
or ijars < not court tin gi n har dware and s y s tein

•software, third party so ft wa re and p r o d u c t  p l a n m

.ne rti_u

i t e m  
h a r d w a r e  
s o f t w a r e  
OVERHEAD 
MATERIAL 
MECH DESIGN 
DRAFTING 
IND DESIGN

LAS I QN 
DESIGN

19S3
IQ

a 0 p I i c a t .? o n s 
no/marketing) :

oti 4G
1993 
TO : Ai.

PRINTWARE 
OTHER

TOTAL
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« % CUSTOMER LIABILITY/TI88

CUSTOMER RECEIVED *88 S/W WRITTEN COMMENT
MID INC YES, JVL Loan MID has made three

STANDARD OIL 
OF INDIANA NO

Tax
IRA

Territory Mgmt

in it ia l  calls-Coopers 
& Librand, Hanover Bank 
and Mercantile Bank- 
Can s e ll 1K ALC in Dec. 
Switch to ALC possible 
h ire.

S/W done on simulator
they have not made a 
decision yet. We could 
lose this opportunity 
because the HP rep told 
them we would never 
come out with the 88. 
Switch to ALC may be 
impossible

RV WEATHERFORD YES,JULY 
INC.

HORIZON TECH YES, JULY

GMS YES, JULY

KODAK YES, JULY

0THERSO4) NO

CHASE MANAHATTM/
BANK '"7YES, JULY

TAX MANAGEMENT YES, JULY

Snail Ins RV Weatherford has
talked to a few insurance 
companies. Switch to 
ALC here unknown due 
to cred it past and 
current business problems

Experimental Has large module
only business. Possible switch

to ALC

Experimental Can be switched to ALC
only Has large module business

Experimental - Has large base o f 59/
PG1000/cutom modules.
But they can be switched 
to ALC.

NONE Other module customers
that cover o i l ,  banking 
m ilitary , financial etc. 
Can be switched but with 
time.

NONE Is  possible to switch
to ALC although they 
have said their is  a 
place fo r the 88.

NONE Have reviewed both 88 &
ALC with no decision on 
which to go with. S t i l l  
looking at the Sharp 1500, 
Panasonic, HP41CV or 25
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CUSTOMER LIABILITY/TI88

- CUSTOMER RECEIVED’ 88 S/WWRITTEN COMMENT
SYSTEM 7/ YES, JULY NONE S t i l l  Looking for
SYSTEM modular solutions

| PROGRAMMERS to oil/insurance mkt 
can be switch to ALC 
although they are 
doing business with
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