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Over the years calculator products and computer products
have grown closer and closer in functionality,
configuration and appearance. Due to each product
category's historical roots, certain attributes have
prevailed, maintaining a clear separation between the two.
This is no longer necessary and as a result some of the
preconceived ideas of high-end calculator implementation
can and should be discarded for more flexible and far
reaching concepts.

Backeround of Calculators

Calculators evolved from an idea of replacing the
mechanical adding machine with an electronic version of the
same. As time transpired, additional facilities were
added, most notably portability, specialized mathematical
functions and memory registers. The major gating factor
for the evolution of these facilities was cost. Eventually
more functions and registers were added and programmed
control of both registers and functions became an
implementable concept. Cost again dictated implementation
and the programming languages developed provided highly
efficient usage of registers in order to control costs of
memory.: Along with increased register space came a need
for hard copv program and program output documentation as
well as needs for magnetic storage of programs. Ultimately

“ programmable calculators were to be provided with

interfaces to magnetic tape.storage and register tape
printers. This evolution of calculator products has
rightly or wrongly left its imprint on the attributes of

. today's product: \\\//
N (‘*‘,-:

1)  Battery operation

2) Handheld size

3) Dedicated function keys

)  Hardware dictated operation

5) Register oriented programming

6) Magnetic tape,for program storage

7 ) Haevacy Aeein Tedlor /Cr? 208
Background of Computers

. /0
Computers grew from a much different environment£\0d2 n
which cost was much less constrained and feasibilTty,
practicality and size were the controlling design
parameters. Application development began in the
scientific and experimental research labs but quickly
spread to business accounting and control functions which
quickly dominated the field. Register oriented machine
programming (i.e., assembly language) was quickly found to
be inadequate for implementing the large and constantly
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changing requirements &f the/laboratory and accounting
departments.- The result was the development of high level
languages, in Darticular\ﬁe?%?an (Formula Translation) for
analytical tasks and COBOL for the large data handling
tasks of businesses. To handle these languages and their
varied applications, generic interfaces were developed
using the tvypewriter kevboard as the model. As costs came
down and functionality increased, more and more individuals

“ " gained access to computers. To teach good programming

technique, several individuals developed languages that
have since been refined and expanded. Two of the most
popular languages, PASCAL and BASIC, developed in this
manner. ‘

As computer development proceeded, computers became smaller
and less expensive while maintaining or increasing
functionality. Throughout this transmutation, computers
have retained several key attributes:

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 of mass storage and data files.

2 N oo Mtmzicie tehTeac oy o

The Computer/Calculator Connection

The barriers that have separated calculators from computers
are no longer relevant. Size and cost of computers are
coming within range of calculators, and calculator
functionality is growing within the range of computers (see
. “The roots of calculators, especially low-cost
function, need no longer restrict implementation.

Costs of memory and storage are dropping at such a rate
that it is no longer necessarv to restrict programmable
calculators to highly efficient register oriented languages
and architectures. TInstead, user-friendly and well
understood higher level languages, along with computer-type
architectures, can be applied to these products with onlv a
small sacrifice in cost. To accommodate the change to high
level languages and the added flexibility they provide,
several changes must occur to these portable units:
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o Handheld size must be sacrificed for an improved
user interface yielding a slightly larger sasinag. -

o] The standard computer interface of a typewriter
style keyboard must be substltuted for the dedi-
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o) Languages should be loadable into the machine in
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o) FlexibleAI/0 architecture must be provided for
easy configuration.

o) Mass storage systems must be developed for
handling large programs and data files.

Providing these capabilities opens up a new categorvy of
growth product with access to the markets of high level
language literate consumers, as well as packaged
application driven computer purchasers.

Several studies suobport the move to flexible language
support. In a survey of BASIC language calculator
purchasers, 61% of the respondents expected keystroke
programmables to disappear within 5 years. One on one
interviews of U5 potential consumers held in Chicago in
April 1982 showed a strong preference for high level
language machines. Most respondents conveyed entirely
different attitudes toward flexible language machines as
opposed to kevstroke programmables. Where programmables
were already discarded as of no value, the portable
computers were viewed as potential problem solvers. The
same attitude was carried through in focus group studies of
80 potential consumers in an August 1982,Study. The desire
and need for flexibility of languages wa®oonveyed in both
studies with languages such as Assembler, COBOL, Fortran
and PASCAL mentloned as highly desirable.

Language Develooment

Integral to the development of portable computers is the
availability of programming languages to end users.
Several dozen languages have become popular over the years
and many more are being developed. It is essential that TI
choose the broadest appeal languages to address the
greatest number of potential purchasers. This report
recommends the development of BASTC, nbeaps—PASCAE and
Assembler languages with the consideratiqp of C or Forth as
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additional future languages/ ” RASIC is very popular among

hobbyists and is often the first language learned by

neoohvte programmers. Because the language is-very easy to

learn and use, it is-.a must’ for the product. Fortran

enjoys a strong user base in the technical community. Even

though its popularity is on the decline, this installed ety

base makes-Fortran a prime choice. PASCAL is the rising -~ .- b

star,-especially on desktop computers. This is due to its
/{,/f’étructured nature, transoportability and relatively low
¢ memory requirements. Due to its current and expected

CAxo7 popularity, as well as the fact that s—sadoriby-of third — &~ (~c@< " iy

party programs are written in PASCAL, }t should be . 607‘““‘

developed for the product. C and—Een$h—ane 'structured

languages similar to PASCAL )?ﬁ%ugkuis not of yet command

the presence of PASCAL, ‘but will probably gain momentum.

This is especially true e since the Unix operating

system written in "C" is virtually given to universities

free of charge and is, therefore, popular on college

campuses. C is also becoming 1ncrea51ng1y pooular (along

with Unix) for 16 bit computers. T AT Tax e . vgc 5,.¢: Wl e
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The onlv truly Donular language discarded from
implementation is COBOL. While this language is very
popular among business students and MIS professionals, it
is not feasible to usefully implement it on a portable
machine. Both the program and typical applications take a
great deal of memory space and applications generally
involve manipulation of large data files.

4;\__/‘;(;!

Market Impact

The impact of implementing a general purpose portable e
computer should be large £#¥: This strategy will impact <1“"

four separate market areas: TI-59 owngn_A HP-11 owners X
computer users and naive individuals. ” The direction of the S DR
market is clear, and with HP's announcement of its HP-75C ’ - N
BASIC language computer, it has been reaffirmed. The S

future of the market is high level language computing. .=\* (v .~ 2v’!q—

This market movement eliminates RPN/AOS arguments and \v ¢ EQ et
provides a new proving ground for product performance ' .~ 7 -vi
between TI and HP. By eliminating keystroke product from S0 e
the line entirely, TI sets a concrete commitment to - .. -*
portable computing, eliminating confusion in the market and _ .- .y .«

resultant lost sales. It will give potential TI-88 owners P e :>
a clearer choice and assure them of long-term support that X fv",. T

would not have been evident in a two product line approach. 5
\J
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The end result should be an ability to recapture in excess
of 80% of TI-88 sales with the portable computer (in fact,
with the clearer direction capture rate could exceed 100%).
In addition, playing off the HP-75C and its high price
point ($395) we should be able to capture HP-41 potentials.
That is, the confusion the HP-75C brings to the HP
product line, combined with the TI commitment to portable
computers, will pull a great deal of potential HP-41 sales
to the TI portable product. Last, the additional
flexibility and growth potential of multiple language
machines opens the market up to a base of computer literate
individuals and third party programmers that was left
totally untapped by the programmable calculators.
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LANGUAGE APPLICATION REQUIREMENTS ~ COMMENTS

BASIC General Purpose  Small o Very broad based support
o0 Generally first course in
programming
o Popular on desktops in
particular

FORTRAN Scientific & Medium 0 Large base of support
Engineering 0 Declining popularity
o Used mainly on minis

and mainframes

3

COBOL Business data Large o Large base of support
handling o Known by most MIS
programmers
0 Used mainly for manipulating
large amounts of data

PASCAL General Purpose  Small-Medium o Very popular on desktops
o Used heavily by software
authors
0 Relatively transportable
code
o0 Becoming increasingly
popular

C General Purpose Small o Beccming popular for 16-bit
machines
o Known as the emerging

language
o0 Highly transportable

Assembler 7000 Native Small o Required for third party
Language development

Other Languages

APL
PL/1
ALGOL
LISP
PL/M

-Sv\«\(g { m’h\ (<—'
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HardﬁarefDevelopment Plans

Three upscale console products are proposed for continued
market exploitation off of the ALC-A. These products are
the ALC-A2, ALC-C, and ALC-T. All three products are on a
linear path off of the ALC-A (i.e., development and
development efforts are utilized in each successive
product).

ALC-A2

The ALC-A2 is a multi-language version of the ALC-A. The
major differences between the A and A2 are 1) 1/4" thicker,
2) addition of a plug-in (flat pack) programming language
module, 3) expansion of the language ROM space to 6U4KB, and
4) expansion of internal RAM capacity to fEKB. Each of
these modifications is provided in order (to obtain the
multi-language capability required: ‘ ’;3‘{é153'- "

0 64KB ROM is required in order to house more ex-
. . Twpansive languages such as PASCAL or Fortran.

O 32KB RAM is required to 1) run the more sophisti-
cated programs expected to be developed from
higher level languages, and 2) aid in the compi-
lation speed of compiled programs. ,

o) Plug-in languages on flat pack modules provide
the ability to exchange languages on the machine.

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




"

Page 6

Several languages will be developed to run on all four
machines (flat packs on the ALC-A2, T, C and modules on the
ALC-A). BASIC, Fortran and PASCAL will be developed in
interpretive as well as compiled versions. Interpretive
versions will allow the user to create and run programs in
a portable environment while compiled versions will allow
generation of object code from tﬁé source language in a
non-portable environment (in conJunc ion with mass storage)
~

for running of the object cggi;gprtable environments (see

Tl fE;Appendtxfk} The availabilit compiled code will allow

applications developed in any language to run on any ALC-A2
machine, thus significantly enhancing the usability of the
machine by third party authors.

Other languages may be considered at a later date (C and
Forth).

The additional cost of the ALC-A2 over the ALC-A should be

c:rfﬂ,_ sigrifieantly small to warrant the phase out of the A
— product once the A2 product becomes established. The
ALC-A2 will run any of the ALC-A application modules (see

Exhibi T4 Appendin-B).

ALC-C

The ALC-C product is an expansion off of the ALC-A2 to
enhance the product for use in higher utility applications,
specifically high level professional and managerial
support. The major emphasis is to provide improved user
interface features to make the product applications easier
to use.

By definition, the ALC-C will be an ALC-A2 in a larger case

(notebook size) with a 6X40 LCD display, full travelidag- )
typewriter keyvboard, and built-in tape mass storage. {Vle@“s
Critical to the product will be ar £&at—pack module. &vY'
containing a word processing and spreadsheet package. The ’

ALC-C will be able to run any ALC-A2 application or

language modules.

ALC-T N

s
The ALC-T is a sister product to the ALC-C/and provides the
added feature of a built-in 300 modem and

telecommunication software. With this added feature, the
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executive/manager can do remote teleprocessing involving
file exchanges, private database access, public database
. access and electronic mail, all in a single package. Each
application package will have its own telecommunications
interface. All application or language modules will run on
the ALC-T.

ALC-LC

In addition to these upscale ALC products, a low cost ALC
will be developed to cover the low price point position of
high level language portables. The ALC-LC will be a
16-character LCD display computer with 1.GKB of memory, and
a reduced functionality BASTC language. The unit will have
no plug-in module capability, but will have full\I/O bus
(peripherals) compatibility. ,ALC”
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CUSTOMER

RECEIVED'88
MID INC YES, JVL
STANDARD OIL
OF INDIANA NO
RV WEATHERFORD YES,JULY
INC.
HORIZON TECH YES, JULY
GMS YES, JULY
KODAK YES, JULY
OTHERS(14) NO

|

CHASE MANAHATTAN /
BANK | YES, JULY
|

i

TAX MANAGEMENT YES, JULY

anh

“*""'CUSTOMER LIABILITY/TI88

S/W WRITTEN

COMMENT

Loan
Tax
IRA

Territory Mgmt

Small Ins

Experimental
only

Experimental
only

Experimental -

NONE

NONE

NONE

MID has made three
initial calls-Coopers

& Librand, Hanover Bank
and Mercantile Bank-
Can sell 1K ALC in Dec.
Switch to ALC possible
hire.

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 has

talked to a few insurance
companies. Switch to
ALC here unknown due

to credit past and
current business problems

Has large module
business. Possible switch
to ALC

Can be switched to ALC
Has large module business

Has large base of 59/
PG1000/cutom modules.
But they can be switched
to ALC.

Other module customers
that cover oil, banking
military, financial etc.
Can be switched but with
time.

Is possible to switch
to ALC although they
have said their is a
place for the 88.

Have reviewed both 88 &
ALC with no decision on
which to go with. Still
looking at the Sharp 1500,
Panasonic, HP41CV or 25




CUSTOMER LIABILITY/TI88

-

CUSTOMER RECEIVED'88 S/W WRITTEN

CCMMENT

SYSTRM 7/ YES, JOLY NONE
SYSTEM
{ PROGRAMMERS

(/-\

Still Looking for
modular solutions

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