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DISTRIBUTED COMPUTING

Slide 1:
Distributed computing is one of Ti's three major growth thrusts.

It is based on our opportunity to serve industry, the office, and the home

with computing and communications based systems.
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Slide 2:

Our present distributed computing activities span these
five business objectives plus Information Systems & Services, giving
us extensive opportunities for shared experience, and need for
careful strategic coordination. The strategies highlighted are
those counted in establishing the distributed computing marketing
and growth goals. Note that personal and home computers are
included, but not calculators., Likewise, microsystems, or board-
level microcomputers are counted, but not microprocessor components.
Although we'll talk a great deal today about the Commercial
Equipment Business Objective, Distributed Computing comprehends

major contributions from the other organizations as well.
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Slide 3:

In the 1988 worldwide electronics market, $97 B will be
in computer equipment and related software. Our opportunity is
in the distributed computing portion, estimated at $34 billion.
This is up from $28 billion estimated a year ago, primarily
due to personal and home computers, not included in that earlier
estimate. Our goal is for distributed computing to contribute
$3 billion, at model profitability, toward TI's goal of $10 billion

in the late 1980's. How do we get there?
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Slide 4:

There are three factors that | believe are so important that, if we
really understood and executed them, we would be virtually assured of
success.

The first is the need for effective merging of our systems and
semiconcuctor skills. The staggering projections of chip complexities
equivalent to a 32-bit computer with a megabit memory absolutely require
it. And Tl has the resources to merge these disciplines as very few other
organizations in the world could.

Second is the shift in total system cost toward peripherals and software.
Given even an outstanding success on the first issue, advances in logic and
memory systems will not be decisive in attaining our distributed computing
goals. Necessary, but not sufficient. Even the expected shift of some software
functions to hardware will not reverse the decisive role of software and
peripheral costs in system-level decisions.

Third is the understanding of emerging applications and needs.
Major successes on the first two issues can be wasted if we fail to anticipate
the opportunities correctly, and with sufficient lead-time. The prospect of
an 1BM-1800 type capability crossing the personal cost threshold by 1988
illustrates this dramatically. This is totally a technology-driven trend.

Few can even imagine the need for such capability at the personal level. Yet,
even more significantly, some more moderate, but still remarkable capability
will enter this threshold region in the early 1980's. What is the need

it will match, which, once understood, would provide the need-pull and

lead-time to gain a leading position , and to earn the profits accorded

to leading products?




Such insight would help us close the loop, back through the software
and hardware stages, providing guidance and direction for the complex

semiconductor functions of the 1980's.
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Slide 5:
Let's recap.
Can we effectively merge systems and semiconductor
disciplines for tomorrow's chip functions?

Can we develop an adequate family of system elements,

including software and peripherals?

Can we recognize and act upon emerging opportunities
early enough?
These three questions are so vital that we must consider how
well our strategies satisfy them.




JLVATYd ATLIIULS 1L

v¢¢-80 ‘HMI/LL-€2-€

¥ 19A31 ADILVHLS

AYOWIW ANY 21907 40 39 VHIAT]
NOILYYOILINI advYmMdn
INTYNLIVANNYW JWATOA

NOILVINIIYO 40LINANODIWIS

d 1dA31 ADLVYLS

INTLINYYW W30
SWALSAS d49V¥AIVd
SWALSAS ONI11Yd3d0
JIVYMAYYH NOWWOD

NOILVINITYO ONITYNLIVANNYW

9 1IATT ADILVHlLS

AVAVA

140ddNS ANV F301AH3S

JAYMLA0S NOTLYO11ddY
NOILVHOIINT WILSAS
NOTLNIOS WH180dd

NOILVINITHO SNOILVOl1ddV

STIATT ADILVYLS

INILNdWOD a3tndlyisia




Slide 6:

The three questions correspond to strategy levels A, B, and C.
C stresses the application: problem solution, application software, and end-
user service. B stresses the family of system elements, the tools of the
trade, and their manufacturing economics. A stresses the semiconductor
orientation, where logic and memory can be decisive, and upward integration

is a continual result of progress.
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Slide 7:
Strategy level A, Microsystems, is where we must achieve the merger

of our systems and semiconductor skills. Strategy level B, System Elements,

is where most of DSD is today. Both A and B have a horizontal orientation
because they strive for commonality -- commonality across a number of

market segments -- the more the better for volume and manufacturing economy.
Strategy !evel C, on the other hand, stresses specialization, not commonality.

| n application specific products, it has a vertical orientation, striving to
segment the market along some basic industry, application, or functional
boundary leading to a specialized body of know-how, and affording a defensibie

barrier. [t draws its building blocks from the A and B levels.
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Slide 8:
Some products are not pure B's or C's, but possess attributes of
both. Printed circuit board test systems, and the 5T| industrial controller
are examples of neariy pure C's: application specific products. Minicomputers
and printers are pure B's. The pharmacy system recently announced is
a mixture: it draws on essentially standard hardware at the B level, but
it couldn't have happened without application specific marketing know-how,
leading to @ minor but essential tailoring of the product. In such cases,
the B/C boundary can be blurred. The important thing is not what to all
it, but the discipline of thinking through the right combination of standardization

versus specialization for each product.

I want to use these ABC strategy levels to map some trends

and strategies, but first we need to review the hierarchy levels

of distributed computing.
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Slide <:

Last year we discussed the four levels in a typical distributed processing
hierarchy at TI. It was stressed that the levels were not always distinct,
and that the number four contained no magic. It is now clearer that level

of interconnection in a network is not so significant as the performance/cost

characteristics of the function being performed.
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Slide /o:
The definition and interpretation of these levels takes on more

significance when we examine typical products in the function/product

space. This is the same format discussed by Jim Fischer on Monday. Here,

we have chosen the boundaries, somewhat arbitrarily, at $2K, $20K, and $200K.
This places most mainframes in Level 1, and calculators, including programmable
models, in Level 4. Intelligent terminals fall in Level 3, and super minicomputers

in Level 2.

The Level 4 boundary at $2K falls in a natural gap where
few products exist today. It also corresponds to the boundary
between DSD to the left, and both consumer and semiconductor
to the right. The 990/2, now shown, falls in Level 4 and has
been designated a Semiconductor Group responsibility in the

Microsystems thrust.

Now, let's put these functional levels together with

the ABC strategies,
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Slide 1\ -

The vertical dimension represents the ABC strategy
levels and is market-oriented; moving up, you get closer to
applications and the end user; downward, you approach the component
level. Functional levels are represented Liorizontally and are

price and performance oriented, with

the largest systems on the right, smallest at the left. Upward and to the
right is the large end user system, like Tl's Corporate Information Center,
and the 1S&S organization shown. Down and to the left are microprocessors.
The top left is calculators: application specific, end-user products, but
relatively simple and very low-cost. DSD-s principal strength is in the

B-3 sector, with some modest thrusts upward to the C level. The application
specific nature of the 5TI controller puts it in sectors C-3and C-4. Now,

let's speculate for a moment what this map will look like in 1988.
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Slidel 2

Let's start at the lower left and put in the equivalent of an 1BM 370/148
on a board. Also multiprocessor building blocks of similar power, modularly
expandable.

Moving up to the B level, multiprocessor systems span the range
out to supercomputer functions. Transportable software modules span
hardware generations. Solid-state peripherals bring the learning curve to
displays, printers, and mass memory. And, where DSD maps today, some-
thing like an IBM 370/158 packaged as a programmable terminal will be possible.

Personal and home computers will exist in great volume with

capabilities comparable to 990/10's and 990/12's. Across the
entire application spectrum, the decisive factors will be widespread

communication networks, applications software libraries, and
advances in programming ease.

Every sector musi continually stretch for more power and capability
just to hold its place. Functions are migrating from right to left, anc also
downward. Every sector can, to some extent, see its future by looking up

and to the right. But let's try to nail down this migration more

specifically.
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Slide /3 !

Here are some historical and projected shifts in market
size between the function levels. Each segment shows market
distribution across the four levels Top left, in 1970, 69% was
in Level 1, large central systems costing over $200K. By 1985,
the distribution is virtually flat across the levels. We don't
have to move way up the scale to engage large markets. By 1985,
51% of the computer equipment market is in Levels 3 and 4: Under
$20K. Why not concentrate our resources there and let the market

migrate toward us?

That's fine, but we can't sit still and wait. These
systems will be far more powerful by then, and peripherals will

account for about 80% of the dollars.
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Slide /4

That's fine, but we still have to stretch for the expanded capability
that will be demanded. The supermini is growing far faster than minicomputers;
the microcomputer faster than both, and the mini is squeezed in the middle.
At the bettom, projections that exclude peripherals, but include microcomputer
boards seem to tell a different story. Microcomputers still grow strongly,
but minicomputers are actually down slightly. What's happening is that
minicomputer CPU's are flat, and the growth is all in peripherals. In fact,
over 90% of the minicomputer market consists of peripherals by 1980. There
are two messages: push microcomputers in strategy level A, and push
peripherals in  Strategy level B.

His{ory has repeated itself. The migration theory would have told
us this: it happened before in the growth era for minicomputers, while
peripherals were mushrooming around mainframe computers.
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Slide 13
Let's summarize the industry trends. At the lower left, semiconductor

manufacturers are moving up to capitalize on the microcomputer growth.
Top right, mainframe manufacturers are moving down to confront the mini-
makers, with distributed networks in the battleground. Peripheral manufacturers
proliferate, and some are acquired by the mini-makers to protect their
value-added. Minicomputers and intelligent terminals are converging,
moving up {o create and serve new application-oriented needs. Top left,
personal and home computers evolve from calculators and move right to
confront the terminal world. DSD is centered in sector B-3, but with
insufficient breadth in peripherals or application solutions.

The 990 family and intelligent terminals must be hrought to maturity.
Only then will we have the hardware and software tools to build application
solutions around. Meanwhile, competitors like IBM and DEC with mature
computer families are busily stressing penetration of the Level 2and 3
application segments. That's our dilemma, but the strategy is clear:
get the tools ready, expand in peripherals, then carefully select the later
emerging application segments while they are still in the growth stage.

But we have other corporate strengths not available to our

competitors: our consumer base at C-4 and our semiconductor base at A-4.



JLVATYEd ATLO1ULS 1

v22-80 HM3/LL-€2-¢

SWILSAS
0D IW
\\ B .
~ ]
SISMYHIDAa v L SINIWITI
- WILSAS
L qsq Km__ ,m:: q
[]
2 S10Na0Yd
S 314193dS
SLSNYHL @ NOILYD1TddY
we|
< I/f”i 9
00 )24
ENET I 2 AT _ LI v TIATT
A9ILVYLS TvE019
INILAdWOD aILNEI¥LSIa
{ { { | | | { { \ [ ( | |




Slide 1 & :

This suggests a base of Tl strength along the Level 4 axis, thrusting
to the right. 1BM's traditional base has been along the Level 1 axis, thrusting
left. DEC's traditional base is horizontal at the B level, with a strong
upward thrust. | believe this pattern offers us a unique opportunity. We
can build our own customer base in Level 4. We can exploit consumer-like
volume in modules and computing functions that are usable at higher levels.
DSD i the spearheac o this strategy. DSD can benefit from consumer—
generated volume, and because of migration, can pass on software and systems

know-how to both SC and consumer businesses.
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Slide [ 7:

This posture is illustrated here. Opportunities for shared experience
exist in at least four key interfaces. Management of these interfaces is
a key challenge in distributed computing at TI. The boundary between DSD
and IS&S offers the basis for a selective penetration of Level 2, with large
distributed networks based on Tl's internal experience. At every boundary,
DSD can be both a contributor and a beneficiary.

Let's look at the status and opportunities in each of the A, B, and

C levels.




ALYATEd AT1D1ULS 1L 722-80 ‘HMIjLL-€2-¢

40SSIN0¥d IOVNONYT
2 ¥0SSIN0YJILINW
40553204d

V T3IAIT ADILVHLS
ONILNdWOD a3lngtalstd

_ \ ! f ! _ ~ ( { { { ! ~ _




Sliee /&
microsystems strategy, the 9980 and 9900 microcomputer boards

will soon be available along with a calculator-based data entry and display
unit. CRL is designing a bubble memory board. software available
from DSD will help support the thrust. Several products

are on the drawing board and will be completed during the next year.
Further issues like a 32-bit processor, multiprocessors, and language
processors were discussed yesterday by Harvey Cragon.
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Slide |G

The dynamics of increasing integration levels are illustrated here.
The horizontal dimension shows the capability of a 990/12 embodied in a single
board microcomputer, then on a single chip by the late 1980's. Columns
show the range of capabilities at any given time. Diagonals illustrate the
advance of functional power with time. Any ce!l on the chart can look
upward and see an image of what he must become in the next time period.
The chip looks up to the microcomputer board for guidance on its next
generation.

Another key dynamic is the sharing of software across generations,
as operating systems are passed on from mini to micro to chip. We have not
yet seen the reinforcing effect of this, because we have essentially entered
the chart on the left edge at three levels simultaneously. Moving beyond
these start-up conditions and into steady-state, we can expect increasing

leverage from our OST investments. This leverage increase is a
key factor in DSD's future performance, as Joe Watson and John
Hanne will describe later.

This chart makes clear why, in a DSD priority choice
between the 990/12 and 990/2 for the next product introduction --
the 990/12 was absolutely the right way to go. The 990/12 has a
long future ahead, while the 990/2 is shortly destined to be a chip.

The 990/2 charter has since been moved to SC Group.
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Slide 20

Our challenge is to make the 9900 series become the 16-bit microcomputer
standard. We have memory leadership products and we have the leverage
from the 990 minicomputer software , and opportunities in

our potential for low-cost peripherals. The lower part of the figure

snows 5-7% of the chip flowing to

microsystems. However, each dollar of SC content is multiplied by 5-7

before reaching the system selling price. The resulting microsystem market

is $1B by 1980, half the size of the component market. What's

behind this projected growth?
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Looking back at the ABC levels, OEM's are increasingly
going direct to the SC industry as a tactic to cut a level out
of their procurement chain. SC firms are responding through
integration and board-level assembly. Earlier this year, we
established a microsystems thrust in Jim Van Tassel's microprocessor
strategy, with Kurt Boehnke moving from DSD to SC. In the past,
TI has tended to avoid the board assembly business -- so what's
the difference this time? What's different is the flexibility
of the microprocessor itself: Now, we aren't designing custom
assemblies for special applications. We are providing a family
of standard modules, bringing computer power to a whole new range
of applications. Through commonality and standardization, we can
reach applications which could never afford their own individual
module designs, What was a custom business is now one of common-
ality -- and a C-level business of specialization is being trans-

formed into an A-level strategy based on commonality.
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By 1980, the CPU and memory portion of all computer equipment will
be only 26%. For minicomputers, it's even less.

Therefore, the two sectors, mass storage and 1/0 peripherals, are
going to be crucial to our success. In mass storage, we have a unique
opportunity in the bubble and CCD memory systems, projected to reach 9%
of mass storage by 1985 and that's almost a billion-dollar opportunity where
we have a leading position. Another is the floppy disk where the ADD

disk can have major impact.

opportunity 1s Peripheral interfaces, comprising 21% of the total,

where SC integration could have a greater impact and migrate more

of these functions to the A level.
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Slide 23

I n the input/output sector we have opportunities in all the areas
listed. Active programs exist in each of these areas, though in some cases at
very low exploratory levels.

In the mass storage segment, the Advanced Disk Drive, or ADD, is
an example of scaling a peripheral product to the Level 4 customer base.

ADD is under development in the Corporate Engineering Center, but

located at Austin to enhance interaction with DSD. 1It's the

first out-of-Dallas CEC project.
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It's illustrated here in the function product space for mass storage.
This shows existing and potential installed base for a wide variety of mass
memory products. The ADD product initially targets a gap in this space, at
a price/volume point characteristic of consumer-type products. But the
technology used affords growth potential in performance to work down the curve,

displacing existing memory products.
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ADD takes advantage of high density recording head technology developed
on another consumer program, VSP. This, together with an overall design
predicated on high volume plastic parts, provides both size and cost advant ages.
Both will contribute to market elasticity, but especially the size, which makes
possible for the first time a built-in disk for terminal and calculator-sized
products. We must reach the microdisk time window first, preempt the volume
for built -in disks, and then consider using this volume as a base to displace
larger scale floppy and cartridge disk technology.
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Slide 2% .
The design to cost program for ADD puts us well below estimated
costs for competitive products. The high density recording technology will
allow us to move up under the floppy disk costs, with continuing size advantages.
The potential exists in subsequent product generations to invade the cartridge

disk domain.
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Slide /7
The product development plan begins with the CALD SR-70 personal

computer, which is largely based on the ADD disk capability, and you'1l

liear about it tomorrow. Next, ADD can provide a leadership

advantage in DSD intelligent terminals, and Jim Eckhart will

discuss this later today.
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The photograph shows on the left an early engineering model, with
one version of a disk loading cartridge. In the center is the Shugart mini
floppy of equivalent capacity, recently announced, and on the right, a
conventional floppy of three megabit capacity. The ADD technology will allow
us to reach this capacity in the size of the left-hand unit.
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Slide 27!

Now, in the applications specific products at Level C, CALD must move
strongly to applications with the personal and home computers. Software
support from 1S&S and a new research program on user oriented languages
in CRL are now closeiy coupled with CALD.

Next, we must focus the resources of both DSD and IS&S on the software
and network communications problem / penetFaltghthweeappllcatlon specific
domain at Levels 2 and 3. The innovation required is the concurrent
solution of both our internal and the external distributed processing needs.

It will cost somewhat more to include external requirements from the start,
but the leverage potential is great. We must walk a narrow line though:
being certain to get our tools together at Level B first, but shifting some

resources to application thrusts as early as possible.
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Slide : 2e:
However the world of distributed computing is approached, communications
is the common bond, the coordinating link. It can be approached strategically
by a number of industries -- data, voice, image, and text processing, for
example. They all converge upon communications.

Each industry
has its own strengths and weaknesses, but here's one task which seems especially
well suited to TI. It's electronic mail. Take the text editing office products

plus communications, and you have a start toward electronic mail.
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Slide 3:

But yOU still need a combined text and graphics printing capability. In
the field of electronic transfer systems, the banking and point-of-sale segments
are already well advanced. Electronic mail is just beginning and the market
for electronic mail terminals is projected to reach $3 billion by 1985. Whether
stand-alone terminals or integrated into multifunction office systems, the

function must be done and the opportunity is there.
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Slide 2%

The electronic mail terminal is a hardware-driven product. It's
a natural extension of our terminal business and of our office systems strategy.
It's a good match to our technology in bubbles, the ADD disk, CCD imagers,
and thermal printing. It needs one innovation -- a truly low-cost, high-quality
printer for text and graphics. The ink jet concept being explored in CRL
could be it, and we must give it every chance.
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Slide 33

In the 1980's, we expect communication networks to be
linking functions at all levels: mail terminals and text
processors at the left, to corporate data bases at the right.

This chart also illustrates how TI's compatible family
of products can be worked for advantage in end-user systems.

By marketing application solutions at Level 4, like
accounting, text processing, etc., we can build our unique
customer base. As customers grow in size and propensity to
use computer systems, they can be moved up toward Level 3.

The inevitable downward migration of functions will enhance
this strategy. This is the classic way of developing a solid
and loyal customer base, With TI's potential strength at
Level 4, this can be a powerful approach. No other competitor
in distributed computing has both the consumer and SC business
around which to build a Level 4 customer base.

Now, moving to the right, at Level 2, multiprocessor 990

systems will offer expanded power required for the 1980's.
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Before then, the 990 family will have reached the cost-effective limit
of 16-bit architectures, with the 990/12. Achieving the indicated performance
extensions requires R&D in muitiprocessor technology. A number of
successful multiprocessor pro;ects including some at Tl, have been applied
to specific structured applications. DKBrSu)meer of non-successey r(fa]lc\)/té aTIIs%
been experienced in general purpose multiprocessor programs. Tl's DXS-960
comes as close as anyone yet has to a minicomputer-based general business
multiprecessor. This is still a leadership opportunity for the 990 family,
anda small,p%%lr%?ﬁﬁ?\rfhe Corporate Engineering Center is now deveioping
multiprocessor technology around the 990/12.
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Slide 35

To protect our existing application software, we are planning a
systematic migration to the 990 from existing systems. In the first phase,
data files from DXS 960 and other specialized systems are moved off and
consolidated on a 990 data base management system. DXS performance is
enhanced, and it can be retained for the effective life of the existing
software. In Phase |, the 990 distributed computer system, likely a
multiprocessor, replaces DXS and other special systems.
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Slide 36
Widespread use of the programming language PASCAL will make our
(Rqger Bate). Then,
new software portable to the 990/ with a multiprocessor 990/12 system,
coupled to the TI distributed network, we can move smoothly and efficiently

to a powerful Level 2 function.
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Slide *1
Combining theefforts of IS&S and DSD f{o solve the external market
problem concurrently with the internal problem, we can develop a significant
opportunity for DSD in distributed networks and business data processing--
serving on a selective basis, major customers with information services
g needs similar to Tl's.
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Consolidating the various distributed computing elemert s results
in a 1988 NSB of $3.5 billion. This requires an annual growth rate of 31%
over the period and about 54% per year between now and 1980.

But is it reasonable to target such a growth rate for a major thrust?
One obvicus answer is: for distributed computing to become a major thrust,
in the sense it contributed 1/3 to 1/4 of our 1988 NSB, it must grow in
the range of 28 to 30%.

Most of the preceding disucssion has addressed the market and
leadership opportunities for TI. But clearly, achieving these growth rates
means shifting OST and cash resources away from slower growing businesses

of TI. We must convince ourselves whether this shift is justified.
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Slide 37
To dig deeper, we asked two questions:

1. Are we getting the growth we should from our
current OST investment? And,

2. Are we targeting growth rates in any segments
that are clearly unsustainable?
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To answer the first, we calculated OST leverage for a number of
computer companies, using the method described Monday by Jim Fischer.
Leverage measures the delta NSB growth produced by 0ST-like investments.
It js @ measure of efficiency in use of OST dollars. R&D investments from
published financial data” were used in the calculationms.

The line connects companies selected for top ROA performance,

and represents an efficiency frontier for leading edge performance.
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Slide £\
OST leverage was also calculated for some key Tl business entities

in distributed computing. Terminals have been above the frontier, industrial
controllers very near. Computers have been somewhat below, but DSD
overall very ;near the frontier. Considering that the majority of companies
are going to fall well below the efficiency frontier, our investments in
DSO have been quite competitive. As we complete our tool building phase
in computers, move into a more steady-state condition, growth can come with
smaller incremental investments, and leverage in the computer business will
move up. That will move DSD right up to the efficiency frontier.

Now, what leverage is required by the long-range plan for

consolidated Distributed Computing?
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Slide 42
That can be computed directly from the long-range plan.
It's about 40% higher than our historical DSD performance, and at least
20% above the efﬂ%?glr?c;sfrgﬁ(tal%erd/tocgﬁgllﬁ eafh%tcooﬁlrf lrlnlnsl%ofi%gﬁe\?gigéia&tes’ but
on the average, has been pretty good, it can move to leading edge in next
couple of years, but we may be generating some unreaisitic growth expectations

for the near-iterm , with a leverage of 21 built into our plans.
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Now, the second question: Are we targeting unsustainable growth

rates in view of market growth and other constraints? We looked at several
examples of extraordinary growth performances such as Data General and
TI's CALD, and then sketched an empirical growth boundary. It
represents an upper bound on how fast a business can grow, as a function
of its market growth. Above the line is a red-flag region, where your
business growth is very high, in a slow growth market. That possibility

may exist, but only under exceptional conditions. Businesses

in that region may also need to do a better job of segmenting

out their grwoth target from a slowing-growing SAM. Let's

test our business plans against this criterion.
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Here we see computers, with its family incomplete, well below the
empirical limit, but moving toward it. The 5T| is near it throughout the
period. Terminals, Office Systems, and the Consumer portion are in the
red-flag region. Terminals starts at the boundary, and moves across.
They must target an explosive segment within the market, and it could be
the electronic mail terminal. Office Systems and Consumer products both
have the opportunity for revolutionary growth, and can probably also target

explosive sub-segments.
Then, we asked what if we only got historical OST leverage, and what
if the empirical growth boundary did imdeed limit these extraordinary growth

rates?




JIVALYd ALITHLS 11 ¥22-80 ‘HM3/LL-€2-€

9261

8861 9861 7B61 (861 0861 8161
] || | ’

g413

INTYHLSNOD -
HLMO¥D LT
VI8 1dWA

NY1d
JONVY-ONO

-8 ¢$

ERARETIER

Wo1¥0LsIH| 2 S

-4 8¢s

3944
IA11113dWO03j9 ¢
1V 39 VdIAT1]

NOILVINWIS 9SN
~ _ _ wJ:Sn_éoo cﬁ:m_m_hm_o _



Slide 45
These conditions were simulated. Three key results are shown.
Item 1. With leverage at the competitive edge, we reach
the plan end point, but still don't achieve

the high near-term growth rates in the long range plan.

we achieve

Item 2. 1f / only historical leverage, our 1988 contribution
drops to $2. 8 billion.

Item 3. If the empirical growth constraint is applied, we
drop further to $2.1 billion in 1988. The range
from $2. 1 to $3. 6 billion is a rather broad range,
but tweive years is also a long time.
| believe that we will move leverage up, that we will achieve at
least some of extraordinary growth potential, and that the distributed
computing goal of $3 billion is within our grasp and will justify the investment
[t will not likely happen through a major, sudden revolution in
technology.
We will need to build our strength in many evolutionary areas,

and carefully choose others where Tl's opportunity for innovation and leadership

can be decisive.
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Here is a checklist of what |'ve called the mandatory evolutions. Some
may becatch-ups, others me-too's, in some we are already at
the state-of-the-art. This is our offensive line. Next, let's look at
our set of scoring plays.
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Tl does have a truly impressive array of leadership potential programs.
Given that we execute the mandatory evolutions, | believe that we can gauge
our success in distributed computing in the 1980's largely by how well we

exploit these potential leadership opportunities.

We must work with the Corporate Development Committee on
this list in the months ahead to make sure we fully exploit

these leadership possibilities before the potential advantages

erode away.
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Let's critique the game plan.

1. We will move the 990 and programmable terminals
across the product family threshold this year. For the first time,
we will have a viable minicomputer family, with the minimum critical
mass to support our packaged systems thrust. This, plus moving
to a more steady-state product introduction cycle following creation
of the 990 family, will enhance our OST leverage.

2. We can begin shifting more investment to peripherals.
We have the 810 printer now, and the ADD disk is started. But we
need much more, and must get a comprehensive peripheral family
strategy together before fall.

3. Then we can shift more emphasis to application
specific products. Since we will be late there, we must pick latter
emarging opportunities, while our competitors have their hands

ull of today's business. As an example, pick electronic mail
terminals over point-of-sale terminals.

We have an option at Level 2:

We can market solutions to the Tl -type
information system problem to a selected group of Fortune-500 firms.
This is a long lead proposition, but would be a sizeable opportunity,

and drive Tl the way we need to go.




SA-2

4. We must deliberately build a TI customer base at
Level 4. The personal computer is a start, but to be successful it

must satisfy the user self-teaching requirement.
In microsystems we have a start, but need much

more emphasis on the memory opportunity with bubble and CCD

systems, and on microperipherals.
5.  Finally, we need to be deliberately building tech nology

leadership positions in specific areas like multiprocessors, software
engineering, and self-teaching techniques.

Now, with a bit of tongue in cheek -- but hopefully capturing
some useful insight -- 1'd like to summarize the ABC strategy levels

this way:
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The semiteonductor people see their volume in memory, so they tend to say:

'The CPU is free if you buy my memory¥’
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At Level B, , it tends to be,

'"The computer is free if you buy my peripherals!"

Well, you can probably guess what comes next at Level C!
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We don't rea!ly expect CPU's computers, and all hardware to become
free -- but this does remind us that the most decisive elements are going to be

=

' *O%Y peripherals, and software.

—

I believe Lunch is next .... Thank you.
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