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# Introduction

This paper summarizes oqur proposed plans Ffor 1983 i&
contains gur impression of magjor Lrends, several spesoific
nbstacles to our long—fterm succass, a summary of fthe siratesgic
reguirements given our marvket anvirvcenmant. and detailed praduck

plans with raticnalization to %the sirategic fthrusis.

The background information for owur sitrafegic posiftion is

stated in your TI-B8 whits paper. That documsnt, an the whole,
reflects our view quite accurately. The rapid accesptancs of
EA5IC calculators, increasingly at  fthe expenss of keystroke
products:, has been readily discernible in our marhkst SUTwEYS.

The decision to concentrate on the growth s=sgmsnit of portabls
compubter products as an aliernative to conftinued investmani in
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the declining keystroke markst is a rational one for price poin
which we can penetrate effectively with computer—-like products

non—-7I IC Content

i
by

# IC Strategy — Reduction

acted to continue ints the Ffutbture
alculator? as much an anachronism
several ysars from now as troke calculaftors ars today in  the
21530 and over price rang Compuher features as sxemplifisd by
programming languagss and powerful broad-based application
packages will rapidly migrate #from microcomputers to the paortable
hand-held products. Wa have drawn an essenfial sel of
technologies together on the current PLE-4000 product teo act as a
springboard toward development along these frends. & major
challenge is to reduce the non-TI content of our products through
aggressive iobbying for CHMOS products and large-pin—-count
packages within TI. This must be accompanied by simultansous
reductions in the cost of aur semiconéucﬁo* content and reduchion
in cycle time from ROM code velesasse to production part
availability. Six catagories of chips reguire atfention in  %he
near—Lerm;

The current ftrends a xpa
TEA

making thes contemporary :
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i, THS7000 family members with incrzased capability in
CHMOSE and large-pin-count packages.

h

CMOS ROMs in ranges from BK byfes to 128K bytes.

&

CHOS RAMs of BK bytas and larger.

4. CMOB gate array technology with ilarges—-pin—couni
packages.

. CMOS custom chip capability %o replace gats arraus

after initial production.
& CMOS Liquid Crystal Display (LCD) drivers,

All  of these components srxcept the Firvst ars now being purchased
outside of TI, many from Japansse vendors. We must be capablc of
acquiring many of these components infternally to sftay competifive
in the long run.

# Overview of Product Stratagy

Jur project planning Ffor 1983 assumes the following
priorities:

is involves tha
veral popular compuber languages on
s and includes fthe devalopment of
ather necessary computer featurss %o suggort  and
complement thess. The diffarent nesds of snd-users and
software authors must bes provided for.

I Computer languagss
introduction of se
our portable product

thrust. Th
c
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II. a&LC-T/C  products  ta address the highly mabile
professional in n=zad of computer powsr and provids an
attractive alternative %o products such as the Osborne
in certein applications.

I11. Rapid introduction of broad-based problem sclilutions
through application software. This includes producis
such as spreadsheets, data bass managers, and amerging
equation-set solvars.

IV fdpplications specifically targeted to groblems.

Examples are aviation, surveying, and programs of

interest to government agencies

Y. ALC~-L.C as a tactical product to complete our product
line at %100 street price.

VI. Development of low-cost peripheral accessories to




strengthen the pull of

¥
our committment to the abl
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and High—-perpormaonce

Excluding fthe Osborne Killer, TV Interface,

modem our plan requires an incrz2ase of thres sxempis: one Ei for
(& B. Wilson, one software engineer for Tom Ferric:, and one
mechanical or test equipment engineser Ffor Jim MNeimsyger, The

additional projects would regquire Ffurther staffing.
I. Language Thrust and Integrated Plan

The language thrust invelves a numbers game of languags
availability but also a guality reguirament of desvelopment
capability for third party software avthors. The neoeds of end
Users and software authors raguirs  us to davelop zoth
interprative and compiler languages. A third approach combines a
compiler and an interpreter to partially achieve someo benefits of
aach. The UCED p-System is fthe primary sxampls of fthis. Thess
three approaches may be comparsd as follows:

UCSED
Attribute Interpretive Compiled p—Syate
sxecuytbion speed very slow fast modarats
tima fram program entry
to sxecution very short vary long iong
mass storage required? no yes# yes
final program size very small large small
possible market for
applications agnly units all units only unifs
with languagse with p-System
system overhead to
Tun applications iarge small very lavgs
human factors good paor oo

# for compiler languagss to work without mass storags the
R&M memory requiremsnt is wvery high %o hold both
source code and machine code.

These attributes show why interpretive languges spiftomized by

E&4SIC ares good for end wusers who develop programs freguently

which exscute from RAM and who desive to do that develupment onoa
=3

minumusm system at the =sxpsnse of program sxecubtion speed.  On fhe
other hand software authors desire fo wrifte programs which have
compatitive performance and ars salabie to the largest insftaliled
base possible. The UCED p-System can provide =asiser periabiliify
of applications than either interpretive or compiled languages
since the program exscufion snvirvonment is closely defined and
consistent from one product to another. Unfortunately, praoviding

this systam environment reguirss 30K bytes of sofftware overhesad
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in e=ach product compared to about 4K byftes in our current PDE-
45300 and is  prohibitively =sxpensive at this time, G
alternative is to develop & post—-procsssor to the compilers u?

run  on  the p-System +o convert the intermediate p-codes
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machine language. The approach allows ths sofiware dnvelapev
praogram in high level languages while still obftaining most of %
benefits of assembly languags programming. As shown below %this

is a major effort in our language fthrust
FProduct plans fto support the language fthrust ars:

i. Development of interprefive languags alternatives Lo
BASIC +for end users. This will principally be Pascal
and FORTRAN. These will be done in-—houss to Lapltalxre
on our software developed +For +the PDS-400C BAET

terpreter. We will also investigate other Ianguaggz
for future development where the addiftion would broadrn
our product accsptance.

¥

Compiled language capability will be developed centersd
around the UCSD p-Bystam A code gensrator will be
davaloped to convert standard p~codes into 7000 machine
language code. This «capability would iniftially be
limited to desk—tap wuse with an ALC and HMicrodisk
peripheral which is arcceptable for software authors.
The rtesulting applicaticons would be assembly languaags
code which could reside in ROM modules or on mass
storage such as the Wafertape.

-1

Feripheral product development to support the comp
capability. This specifically inciudes & v
interface capabilty and randem access mass sto
which are both regquired For the p-Systam
Compufter is actively pursuing the wvidso
through an 80 column monitor with direck
connection. We will support them aggressivaely in
affort. We propose doing fthe mass storages by
implementing a 3.5 inch Microdisk peripheral for the
ALC  bus. Both of these produckts would be at or ovaor
200 SRP to achieve the requirved performancs.
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4. Console product development to better support alternate
languages through enhanced RAM capacity and a Languags
Module Port. This monsists of development of fthe ALT -
A2 which has RAM and port capability egquivalent to the
planned ALC-T.

The proposed schedule to begin this thrust includes:




i, april 1983 Interpretive Pascal ROM modules availabic
for the current PDE-4000 product. This would plug into
the applicaton port.

i

July  19B3: ALC~-4Z wikth plug-in BaASIC and Pascaoil
language modules available

3. August 1983 Interpretive FORTRAN plug-in modulc
available for PDRE-4G00 and A&LC-&Z. ALC bus Microdick
drive and 80 column monitor available.

4. GSeptember 1983: ALC-Lowcost available.

3. Uctober 1983: AlLC-Telscom product available..

&, December 1983: UCED p-Systeam run-time opsrational on
PDS-4000 and ALC-&2.

“

April 1984: Code gsneration phass from p-codes fo 70

machine code complete. qfﬁ_,_ﬂ___A

The software schedules are based on the risky assumpiion that ROM
turn time can be reduced to 4 weeks either through gur current
vendors or by acquiring in-houss CMOE ROM capability

II. ALC~Telecom Product

The ALC-Telecom product differs from +the PDE-4CL00 in  fhe
following ways %o appeal to professionals who reguirs & mares
complate portable systam

&—-line by 40-character display (LCD}).

Fully—-spaced travel keyboard.

Built=-in mass storage with a Waferiaps drive,

Built—in telecommunications access with a modem.
Expanded RAM capability (34K internally, S0K maximumi.
Language port for maximum softwars Flexibility.
increased case size %o support these features.

This product will be developed in parailel with fhe A&LC &2
however, due to its complezity and devers resource limitation: 1
will not be complete wuntil October 1983 This product i
intendad to be completely softuare compatible with the ALC-AL andg
BASIC program compatible with fthe PDE-4000.

fau o ”

ITI. Broad-based Software Sclutions

Computer products ars increasingly being sold for the
availability of broad—bassd applications which are availzsble.
This trend will soon becoms pravalent in hand-hsld computers. Wa




inftend fo concentrate on the following:

Spreadsheasts (e.g. Visicalc!

Fersonal word processing (e, g. Wordstar?

Data base management (=.g. 0E Master:
Telecommunications (2. g. 9%9/44 TE-II}
Egquation set solvers (=2.g. THK! Solwver}
Programming tutorial {(=.g. Handholding BASIC:

The development plan is teo work clossely with nuftside avtherz on
these progjects +to offset ocur limited rTesources. We will sitrive
to maintain close controel ovar the final producks. For instancs

standard +Ffile formats will be required and all dats processing
packages should be able to interface with the ftelecommunications
packane. In certain casss {(e.g. T Eolvery a reasonablise
business arrangement may prove impossible. In these case:s wa
will defer the project wuntil another auther can be locatsd or
implement the software in-house. Jur goal pending coniract
negotiation 1is to have these packages in prototype form (EREOM:
in May 1983 with production in dugust. Again this assumes a ROIOM
turn of 4 weeks.

Iy, Specifically Targetesd Applications
We will aggressively persue this thrust through sofiware
avthors. Our concentration will be to anoourags thesga
applications without up-Ffront meonefary investment by VI
V.  aLC~-Lowcost
VI Low Cost Peripherals
# Budgetary Reguirements
The #Ffollowing 1is our current compiste 057 ranied list with
dollar amounts excluding tooling.
EXP
Cost (K&} Cum 7
AHLC—A System Compleftion i71i" 171 /76
Interpretive Pascal, FORTRAN 403 — 574 l£o
AlLC-Telecom 873° 1449 510
GLC—-A2 304- 1735 fow
Third Party - Part I 4465 2220 %o
Broad-based Applications 487 — 2767 2/53
ALC-A, A2 Cost Reduction 153~ 2B&O /Oczj
Low Cost Peripherals 10246 ~ 3886 %fﬁ
“alLC—-lLowcost 388G~ ALhé& 44S
Compiler Languages 52¢- 4786 oo =




Microdisk Peripheral 207~ 4953 25

Internal Applications Tai~ 5754 2/O

.Third Party - Parf II o 400 4454 50
A 1A A

Osborne Killer Opyé ",Bf':‘.’:{'lk‘ EPET 75

4LC Bus High Perf. Modem & 204- 7173 70

Black % White TV Interface 237~ 7410 JfoS

> 860
a4 390 3240

DS 209 3967
/v e 760 4728
oK 270 5878
e Mo 204 6107
//c w TV 237 5337
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