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Tandem Computers
* Company repositioning nearly complete.
* New high-end product expected in April.
* E.P.S. estimates raised to $1.20 in FYB6 and $§1.70 in FY87.
* Rating raised to 1-2.

TNDM (24 7/8) -- NYSE

Earnings Per Share Shares 52~
Fiscal Year Ending P/E Ind. Opinion 0/S Week
9/85 9/86E 9/87E 1986E Div. Yield N L (mil.) Range
$0.82 $1.20 $1.70 20.7X - - 1 2 42.2 26-13
DJIA: 1713.99 Priced as of the close, January 27, 1986.

S&P 400: 250.18

Opinion Legend: N = Up to 6 Months, L = 6 to 18 Months
1 = Aggressive Purchase, 2 = Accumulate, 3 = Average Performer
4 = Swap, 5 = Sell

INVESTMENT CONCLUSION

The internal dynamics for improved profitability at Tandem are in
place. After three years of repositioning the company for a more
competitive environment, Tandem is about to emerge in a strong product
position and with a more effective sales strategy.

We have raised our rating to 1-2 from 2-2 and increased our
earnings estimates to $1.20 for FY86 and $1.70 for FY87 from our
previous estimates of $1.05 and $1.50. Calendar E.P.S. estimates are
$1.40 and $1.90. This is our strongest short-term purchase
recommendation along with Digital Equipment Corporation (DEC - 172). It
is the next product cycle and repositioned company story since
Digital's and it is about to bloom.

The March quarter, traditionally difficult for Tandem, is likely
to benefit from the company's new focus. We have increased our March
guarter E.P.S. estimate to $0.20, up from $0.12, and versus $0.16 a
year ago. :

Tandem's new high-end processor, expected to have 50% more
performance at about 30% higher price, will be introduced in April.
First customer shipment for revenue will occur prior to the
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introduction, in the current quarter.
Company Focus Sharpened

The company is focused on strategic markets and has gathered
independent software houses as well as a few third party alliances to
support these markets. Its new products roll-out, which began with its
new disks and operating system release last fiscal year, will continue
for the next twelve months with new high-end and low-end processors and
more software releases. Tandem is increasing its transaction per second
throughput dramatically this year. This is in synch with its targeted
market of high-performance transaction processing applications,

The sales reorganization and reorientation mark the beginning of a
new sophistication and effectiveness in marketing and selling Tandem
solutions. We would expect the tangible benefits of this to be more
predictable quarterly growth and better margins in FY86. By FY87,
revenue growth above our current projection of 22% should result;
visibility on Tandem's progress in this area will grow over the next
six months.

Margins Will Continue To Expand

Structural improvements in sales and marketing, new product
benefits on gross margins and service costs, and continued emphasis on
cost-containment will result in steady improvement in margins over the
next several quarters.

TANDEM COMPUTERS INC,
Revenue and Earnings Projections

Q1 Q2 Q3 Q4 FY86 FY87
Revenues (SM) $170 $170 $190 $210 $740 $905
Gross Margin 65.4% 65.5% 65.0% 65.0% 65.2% 65.5%
Pretax Margin 12.3% 9.0% 12.4% 15.0% 12.3% 14.7%
Tax Rate 44.5% 44.5% 44.5% 44.5% 44.5% 44.5%
E.P.S. $0.28A $0.20 $0.30 $0.40 $1.18 $1.71

Prior Year E.P.S. S0.34A S0.16A S0.06A S0.27A S0.82A $1.18

Source: Prudential-Bache Securities, Inc.

Prudential-Bache Securities makes a primary over-the-counter market in
the shares of Tandem Computers.
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TANDEM COMPUTERS INC. (*)

(TNDM - $18 5/8)
Analyst Meeting

Rating: NEUTRAL-1
52-week Range: 28 5/8-12 7/8
FROM TO
EPS 1984A: $0.80 .
1985A: $0.82 -
1986E: $1.00 $0.95

Projected 5-year

growth rate: 25.5%
Market Proxy RORI1: 13.6%
Company ROR1: -6.4%
Market cycle beta: 1.71

(*) Piscal year ends September 30.

POINT OF VIEW

ort
ED - Labe, P.

Encouraging for the Longer Term

Shares outstanding: 41,623,000
Dividend: None vield: None
P/E 1984A: 23.2x

1985A: 22.7X%

1986E: 19.6x
Operating return on

tangible assets: 14.2%

Total debt/equity: 5.4%
Return on equity: 8.9%
Reinvestment rate: 8.9%

pDBL makes a market in this security.

Tandem's lightly attended analyst meeting 1in Cupertinoc was of

above-average interest. A picture

with a strong balance sheet

the implications of t+he meeting were
the market
significance, partly because
We are maintaining our Neutral-1

Finally, note was made of
believe this is of major
major issue before the company.

of a company very
came through

strong technically
loud and clear. Financially,
moderation in estimates.
in October. We
it addresses the

for some
ing reorganization

rating.
TECHNOLOGY

Tandem reinforced wvhat we think we already knew. The company has
good hardware, complemented by the well regarded Fujitsu-built disks.
Programs are in place that will
the price-performance curve nicely.
be coming out in early 1986.

similarly, the company

T i i v
improve

has a strong suite of

and drive
will

hardware still more,
We guess a new VLSl processor

system software and

the third party application software program 1is coming along quite

wvell.
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shape for some time.
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since we have felt these areas

were in good
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The balance sheet is powerful. Cash of $129 million on September
30, versus short-term debt of $7 million and total current liabilities
of $87 million speak for themselves. There is only $4 million in
long-term debt and $420 million in equity.

The company's view of the earnings picture is as follows:

1. The company expects December quarter revenues and earnings to
be sequentially down from the surprisingly strong fiscal fourth quarter
ended September 30.

2. The first half of fiscal 1986 (through March) is likely to be
down versus the first half of fiscal 1985.

3. The second half should be up, based partly on product plans;
in part, on expectations of improving market conditions.

4. The company expects an up year for earnings on "moderate”
revenue growth,

We are not bound by the company's news in any way, but feel the
basic message is probably correct. We are going to moderate our $1.00
estimate for fiscal 1986 (September) on an 18% revenue growth
assumption to $0.95 on slightly over 15%. This is admittedly
non-significant. The company has $1.50 per share earning power under
more normal industry conditions now.

MARKETING

We have commented favorably before on the appointment of Gerald
Peterson to head worldwide marketing in October. Not only did we think
well of Mr. Peterson in his role as head of international marketing, we
also thought well of the new marketing concepts.

Without going into a plethora of detail, the company's view of the
market is that it is going in the direction of a single or integrated
environment (presumably with multiple vendors) and those companies that
do well will be those who have a systems approach and can help in this
process. Tandem is organizing to address this need for their own,
relatively blue chip, 1,000 or so customers, but new ones as wvell.

~ As we see it, this is right on. In fact, without this approach we
think Tandem would stagnate or stultify. We are now more confident of
Tandem's growth (at same rate) than before.

The crucial limiting factor on Tandem's growth, namely IBM, is
not, however, going to go away. We believe growth expectations of
investors generally have been too high and are compatible with rates
like 15% to 20% (we are using 16%). We consider the stock moderately
undervalued and maintain our Neutral-1 rating.

Last Research Abstract on Tandem Computer, Inc.: October 29, 1985.

DBL makes a market in this security.




Copyright
INVESTEXT/COMPUTERS AND OFFICE EQUIPMENT
JANUARY 20, 1986

Tandem Computers - Company Report
PRUDENTIAL BACHE SECURITIES INC. - Muratore, C.E., et al
12-13-85 (RN=513708)
Tandem Computers
* Company repositing for better profitability and growth nearly
complete.
* E.P.S estimates $1.05 in FY86 and $1.50 in FY87.
* Negative E.P.S. comparisons likely in the first half FY86.

* Rating raised to 2-2 from 3-3.

TNDM (21 3/4) -- OTC

Earnings Per Share . Shares 52-

Fiscal Year Ending P/E Ind. Opinion 0/S Week
9/85 9/86E 9/87E 1986E Div. Yield N L (mil.) Range
$0.82° $1.05 §1.50 20.7X - - 2 2 41.6 29-13

DJIA: 1511.24 Priced as of the close, December 12, 1985.

S&P 400: 229.56

Opinion Legend: N = Up to 6 Months, L = 6 to 18 Months
1= Aggressive Purchase, 2 = Accumulate, 3 = Average Performer
4 = Swap, 5 = Sell

INVESTMENT CONCLUSION

We have raised our rating on Tandem stock to 2-2 from 3-3. There*
are still risks in Tandem's earnings during the next six months, but we
believe they are already reflected in the stock's price. Tandem has
spent three years grappling with its own coming-of-age problems and a
more competitive IBM. The company has made significant progress in
three of four critical areas. The progress made to date will improve
its earnings performance in fiscal 1986. Our FY86 E.P.S. estimate of
$1.05, recently increased from $0.80 per share, is based on these
factors:

* Margins have bottomed. Financial controls have already improved
gross margins; operating costs are management's fiscal 1986 target. We
expect operating margins to improve to 9.3% in FY86 from 8.0% in FY85.

* New product introductions -- both recently announced and
expected through fiscal 1986 -- reassert the company's leadership
position in the high performance on-line transaction processing market.
New disks, operating system and high-end processor will increase
transactions per second performance to four to five times that of the
TXP when it was introduced. A new high-end processor is expected in Ql,
1986.




* More applications software will facilitate new business. Tandem
has finally forged a productive relationship with its growing number of
third-party software houses. The new applications will help Tandem
close more business.

Tandem needs to create a forceful marketing and sales program to
deliver its product message more effectively. This is the major unmet
challenge of 1986. It is also the difference between the company's
growing at 17%-20% in revenues, which is reflected in our estimates,
and 30% per year, as it could with proper implementation.

Management is appropriately cautious and spending will be under
tight control throughout fiscal 1986. The first quarter of fiscal 1986
(December, 1985) earnings per share are projected at $0.21, almost 40%
below fiscal 1985's first quarter. The March quarter has been a "black
hole" for earnings the last few years; we are projecting $0.14 E.P.S.
in second quarter FY86, 12% below prior year. A new high-end processor
will buoy revenues beginning in the first quarter of calendar 1986. Its
major contribution will be to increase the predictability of shipments
rather than dramatically accelerate revenue growth. More stable
quarterly revenues, however, will lead directly to higher earnings per
share.

Our earnings per share estimates are $1.05 for fiscal 1986 and
$1.50 for fiscal 1987. Our calendar 1986 E.P.S. estimate is $1.15. Our
earnings per shares estimates are based on our increased confidence
that Tandem's cost controls and improved product margins are
sustainable.

Tandem's Progress Has Been
Significant In Most Key Areas

We have been chronicling Tandem's progress in repositioning its
products and the company for a more competitive environment for three
years. Tandem faced a particularly difficult transition: the company
needed to respond to IBM's increased product and marketing
aggressiveness (for Tandem, the IBM 308X mainframe series and 3380
disks, first shipped in volume in 1982), as did every other vendor.
Tandem, however, faced all of the problems of a high growth company in
adolescence at the same time: poor controls, overspending, R&D
bottlenecks and lack of direction in the field organization.

Since then Tandem has:

* Enhanced and broadened its product line. Recent products
include a new version of its operating system, Guardian 90, which
doubles transactions per second and improves batch performance four to
five times. Very sophisticated high performance disk drives,
manufactured to Tandem's design by Fujitsu and Hitachi, catapult Tandem
into the lead for fast access, high density storage. This is critical
to Tandem's on line transaction processing customers and alleviates a
performance bottleneck in Tandem's systems.

More products are planned for fiscal 1986, including a new
high-end early in the year. We expect that the new processor, along




with the recent operating system and disk introductions, will improve
overall system performance four to five times. The TXP and EXT will
migrate downward in packaging and price, which will give Tandem strong
price/performance across its product line. This aggressive
price/performance adjustment in the TXP and FXT lines should alleviate
a problem Tandem encountered when it introduced the TXP in September,
1983. TXP shipments grew very rapidly, but Tandem was surprised by the
fall-off in demand for its older systems as customers unexpectedly
viewed the TXP as a replacement for earlier products. This time, new
packaging and significant price/performance improvements should
position all models well for continued growth.

Tandem gained good control over the productizing of R&D last year;
new products will be introduced on a more timely schedule than in the

past -

* Inaugurated financial controls and planning in most key areas.
The first to show improvement was manufacturing; fourth-quarter fiscal
1985 gross margins climbed to 63% from fiscal 1984's average of 59%.
Because of improved efficiencies in assembly and test, the company
anticipates that the higher gross margins are sustainable.

The field organization is now the chief target for better
efficiency. Two layers of field management have been eliminated; at
the same expenditure level, therefore, Tandem will have 20% to 30% more
direct salespeople in fiscal 1986. There is considerable effort on
instituting better sales forecasting for improved predictability.

We are optimistic that structural changes in the field can improve
Tandem's profitability while increasing its effectiveness. Tandem has
spent about 40% of revenues on S, G & A; this is 10 percentage points
higher than almost every competitor and, we believe, unnecessary.
Structural changes can reduce S, G & A as a percent of revenues by two
or three percentage points fairly quickly. Our estimates assume a
three percentage point decline by fiscal 1987. One structural change
which should help both expenses and revenues is the creation of a
custom software group at headquarters. In the past, Tandem's local
sales offices have taken on sophisticated projects for customers which
have absorbed local resources for months, destroying sales
productivity. These projects will now be managed by a centralized,
revenue-generating group at headquarters, leaving the local sales
offices free for selling.

* Established a productive rapport with independent software
houses. After a slow start in early 1985, Tandem has taken the
initiative to leverage its expanding third-party software house roster
with equipment grants, investments and national marketing support where
appropriate. It is seeking independents in targeted markets. This 1is
a breakthrough for Tandem, whose actions toward the software houses
have been ambivalent until recently. Now, these relationships are
getting high level, consistent attention. Applications software is
critical to Tandem's ability to quickly and therefore profitably enter
new markets. In the next six to 12 months, many new applications
packages should be available.




Marketing And Sales The Remaining Unmet Challenge

Whether Tandem's. revenues grow at 17%-20%, as in our model, or at
30% depends on how the company directs its sales efforts. The
salesforce worldwide will be retrained in the first quarter of calendar
1986 to sell Tandem's existing unique ability to integrate distributed
transaction processing with IBM mainframe data bases on-line. Tandem
needs a salesforce capable of differentiating its products and
targeting approprjate applications.

Whether Tandem is particularly successful at this challenge will
be more apparent in the second half of fiscal 1986, when other problem
areas have been resolved, the new high-end is shipping and more
applications software is available. Tandem's products and their
price/performance in on-line transaction processing maintained the
company's revenue growth at 27% in fiscal 1984 and 17% in fiscal 1985
despite the changes of direction at the company and a weak economy in
1985. A more focused and disciplined sales organization should be able
to do better.

Tandem is emerging from this three-year hiatus in a strong product
position:

* Its proprietary solution for the on-line transaction processing
market remains the best one for applications requiring over 50
transactions per second.

* Tandem's existing hardware and software platforms will be able
to support 1,000 transactions per second, deliverable within the next
two years.
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(continued)

* Competition, whether from IBM or Stratus, is not functionally
equivalent and has not inhibited Tandem's growth. Tandem's own
limitations in marketing and selling efficiently have hindered its
revenue growth more than competition.

* The value-added in the high performance segment of the
transaction processing market is expected to remain high for the rest
of this decade at-least. The market itself has been validated by IBM,
both with its OEM arrangement with Stratus and its own TPF2 operating
system software for IBM mainframes.

IBM will continue to win bids against Tandem at IBM shops. But
Tandem's higher performance solutions and IBM's own customers' demands
for OLTP have forced IBM to span a performance range of 15 to 150
transactions per second with four different, incompatible mainframe
software environments. This will ensure Tandem sales growth and
protect its product margins.

IBM's marketing of Stratus machines will help IBM in distributed
environments -- automated branch banking, retail point-of-sale -- with
Stratus processors front-ending IBM mainframes. We expect IBM to win
business with this solution. Tandem, however, has a larger performance
range with one operating system and more communications and
applications software. As IBM begins national marketing of the Stratus
processors in first quarter, 1986, we expect Stratus' direct selling
efforts within the IBM customer base to diminish. In this context, the
selling cycle for Tandem may actually be shortened. Instead of
competing with Stratus, then IBM selling IBM equipment, and finally, as
a last effort, IBM selling Stratus processors, Tandem may find that it
is competing only with IBM. This does not mean that Tandem will win
any more bids, but that the decision-making process may be shorter.

Tandem's management has made many of the typical mistakes in the
last three years -- missed revenue and earnings targets and over-
optimism, for example —- and its credibility with investors has
suffered. Tandem's management is bright but young and new to the IBM
mainframe world. The areas which the company has improved -- cost
controls, product development, software availability -- required a few
tries before Tandem found the right solutions. We expect that the
marketing and sales direction resolution may also take some time. For
this reason, our fiscal 1986 and 1987 revenue projections are not based
on a revenue acceleration. We would hope, however, that by fiscal
1987, Tandem's revenue growth would benefit from a more effective sales

effort.

Our fiscal 1986 guarterly projections, included in Table 1,
reflect a weak first half in revenue gains and a rebound in the second




half from new high-end pProcessor shipments and more applications
software. Fiscal 1986 revenue growth is projected at 17.4%. Gross
margin is 62.5% for the full yeéar. Our projections include strong R&D
spending, up 30%, and S,G, & A growth limited to 13%. Pretax margin,
at 10.4%, is a substantial improvement over fiscal 1985's 9.0%. The
company's cash position is solid at nearly $130 million with less than
$5-million in long-term debt and $8 million in long-term capitalized
lease obligations.




Table 1

TANDEM COMPUTERS, INC.

Quarterly Income Statement Projections
Fiscal Year Ending September 1986

($ Millions)

Part-1 of 3

Percent Percent
Percent Change Percent Change
of Prior of Prior
1Q 86E Revenue Year 2Q 86E Revenue Year
TOTAL REVENUE sles8 100.0% 5.2% $165 100.0% 12.6%
Product 136 81.0% 1.4% 132 80.0% 9.9%
Service 32 19.0% 25.4% 33 20.0% 25.0%
COST OF REVENUES 04 38.1% 3.2% 63 38.2% 9.2%
Gross Margin 61.9% 61.8%
RESEARCH and
DEVELOPMENT 21 12.5% 38.8% 22 13.3% 28.8%
S,G, and A 70 41.7% 16.7% 72 43.6% 16.1%
OPERATING INCOME 13 7 R -42.2% 8 4.8% -17.6%
INTEREST, Net 2 1.2% 5.9% 7 1.2% 2 1wkl
PRETAX INCOME 15 8.9% -38.5% 10 6.1% -11.3%
TAXES 6.0 3.6% -42.1% 4.0 2.4% -9.8%
Tax Rate 42.0% 40.0%
NET INCOME 9.0 5.4% -35.8% 6.0 3.6% ~-12.3%
EARNINGS PER SHARE $0.21 -37.0% $0.14 -12.6%
Average Number of
Shares Outstanding 42.0 L. 7% 42.3 0.3%




Part 2 of 3

Percent Percent
Percent Change Percent Change
of Prior of Prior
3Q B6E Revenue Year 4Q 86E Revenue Year
TOTAL REVENUE $190 100.0% 31.8% $210 100.0% 20.8%
Product 155 81.6% 32.6% 173 82.4% *© 20.1%
Service 35 18.4% 28.2% 37 17.6% 24.1%
COST OF REVENUES 70 36.8% 24.7% 78 37.1% 21 .3%
Gross Margin 63.2% 62.9%
RESEARCH and
DEVELOPMENT 24 12.6% 33.1% 26 12.4% 21.8%
S5,G, and A 75 39.5% 7.9% 80 38.1% 12.9%
OPERATING INCOME 2 it 50 NM 26 12.4% 50.0%
INTEREST, Net 2 1.1% 54.1% 2 1L-0% 32.5%
PRETAX INCOME 23 12.1% NM 28 13.3% 48.6%
TAXES 9.2 4.8% NM 1l 52 Dead 45.0%
Tax Rate 40.0% 40.0%
NET INCOME 13.8 7.3% 477.9% 17 8.0% 51.1%
EARNINGS PER SHARE $0.32 465.7% $0.39 45.6%
Average Number of
Shares Outstanding 42.8 2.2% 43.2 3.8%




Part 3 of 3

TOTAL REVENUE

Product
Service

COST OF REVENUES
Gross Margin

RESEARCH and
DEVELOPMENT

S,G, and A
OPERATING INCOME
INTEREST, Net

PRETAX INCOME

TAXES
Tax Rate

NET INCOME

EARNINGS PER SHARE

Average Number of

Shares Outstanding

FY B86E
$733

596
137

275
62.5%
93
297
68
8.0
76

30.4
40.0%

46
$1.07

42.6

Percent
of
Revenue
100.0%

81.3%
18.7%

37.5%

12.7%
40.5%
9.3%
1.1%
10.4%

4.1%

6.2%

Source: Prudential-Bache Securities

Percent
Change
Prior
Year
17.4%

15.7%
25.7%

14.5%

29.9%
13.2%
35.8%
27.6%
34.9%
38.3%

32.7%
30.2%
1.9%

iAC.
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(continued)

Table 2

TANDEM COMPUTERS,

INC.

Quarterly Income Statement Projections
Fiscal Year Ending September

($ Millions)

Payrt 1. 'of 2

TOTAL REVENUE

Product
Service

COST OF REVENUES
Gross Margin

RESEARCH and
Development

S,G, and A
OPERATING INCOME
INTEREST, Net
PRETAX INCOME

INCOME TAXES
Tax Rate

NET INCOME

FY84A
$532.6

448.6
84.0

218.8
58.9%

525

210.2

56.3

2351
41.0%

33.2

Percent
of
Revenue
100.0%

84.2%
15.8%

41.1%

EARNINGS PER SHARE $0.80(%*)

Average Number of

Shares Outstanding 41.4

Percent
Change
Prior
Year
27.3%

24.6%
44.5%

29.7%

610.0%
11.5%

17.2%

Percent

of

FY8B85A Revenue
$624.1 100.0%

5151 82.5%

109.0 17.5%
240.1 38.5%
6l.5%

7136 11.5%

262.3 42.0%
50.1 8.0%
6.3 1.0%
56.4 9.0%
22.0 3.5%
39.0%
34.4 5.5%
$0.82
41.8

(*) Does not include $0.24 accumulated DISC tax reversal.

PERFORMANCE RATIOS

FY84A

FY85A

Percent
Change
Prior
Year
17.2%

14.8%
29.8%

9.8%

36.3%
24.8%
-2.0%

20.6%




Pretax

Profitability 0.106 0.090
Asset Turnover l.16l 1.184
Pretax Return

on Assets 05123 0.107
Leverage 1337 1.325
Pretax Return on

Average Equity 0.164 0.142
Tax Retention Rate 0.590 0.610
Implied Growth Rate 0.097 0.086
Inventory Turnover 2.5x 2.8x
Inventories in Weeks 21.2 Weeks 18.6 Weeks
Receivables in Days 91.1 Days 90.6 Days

Source: Tandem Computers, Inc.
Prudential-Bache Securities, inc.

Source: Tandem Computers, Inc.
Prudential-Bache Securities, Inc.




Table 2
TANDEM COMPUTERS,

INC.

Quarterly Income Statement Projections
Fiscal Year Ending September

($ Millions)

Part 2 of 2

TOTAL REVENUE

Product
Service

COST OF REVENUES
Gross Margin

RESEARCH and
Development

S,G, and A
OPERATING INCOME
INTEREST, Net
PRETAX INCOME

INCOME TAXES
Tax Rate

NET INCOME

EARNINGS PER
SHARE

Average Number of

Shares
Qutstanding

FY86E
$733

596
137

275
62.5%

93
297

68

76

30.4

40.0%

45.6

$1.07

42.6

Percent
of
Revenue
100.0%

81.3%
18.7%

37.5%

12.7%

40.5%

1.1%
10.4%

4.1%

6.2%

Percent
Change
Prior
Year
17.4%

15.7%
25.7%

14.5%

29.9%
13.2%
35.8%
27.6%
34.9%

38.3%
32.7%
30.2%

1.9%

FYB7E
$880

710
170

326
63.0%
106
343

105

109
43.6
40.0%
65.4

S1.51

43.4

Percent

Percent Change
of Prior
Revenue Year

100.0% 20.1%

80.7% 19.1%
19.3% 24.1%

37.0% 18.5%

12.0% 14.0%
39.0% 15.5%
11.9% 54.4%
0.5% -50.0%
12.4% 43.4%

5.0% 43.4%

7.4% 43.3%

40.8%

(*) Does not include §$0.24 accumulated DISC tax reversal.

PERFORMANCE RATIOS FYB86E

Pretax
Profitability
Asset Turnover
Pretax Return
on Assets
Leverage

0.104
1.226

0.127
1333

FYBTE

13




Pretax Return oOn
Average Equity 0.170
Tax Retention Rate 0.600

Implied Growth Rate 0.102

Inventory Turnover 3.4
Inventories in Weeks 15.5 Weeks
Receivable in Days 86.2 Days

Source: Tandem Computers, Inc.
prudential-Bache Securities, Inc.

.212
.600

.127

3.5x
14.8 Weeks
83.06 Days

prudential-Bache Securities makes a primary over-the-counter

market in the shares of Tandem Computer.
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Hambrecht & Quist Incorporated

Jeffry Canin
November 8, 1985

TANDEM COMPUTERS INCORPORATED (OTC-TNDM) $18 7/8

52-Week Market Fiscal EPS Calendar P/E Trend-Line
Range Val. (mil.) 1984A 1985A 1986E 1985 1986 Growth Rate
$13-29 $786 $0.80 $0.82 $0.90 29 21 25%
Year Ends: September 30 DJIN: 1404.36 SPIN: 214.90 Note: a

o Company reports relatively strong fourth fiscal quarter.
o Significant improvement in balance sheet is demonstrated.

o Cautious fiscal 1986 outlook and recent share price appreciation effects
neutral investment opinion.

Fourth Quarter Results Year to Date: 12 Months

9/30/85 9/30/84 % Chg H&Q Est 9/30/85 9/30/84 % Chg
Revenues (mil.) $173.8  $153.1 14% $169.0 $624.1  $532.6 17%
Pretax income (mil.) 18.8 19.6 (4 16.8 56.4 56.3 0
Net income (mil.) 11.1 11.9 {9) % 105 34.4 33.2 4
Earnings per share $0.27 $0.29 (8) $0.25 $0.82 $0.80 3
Average shares (mil.) 41.6 40.9 2 42.0 41.8 41.4 1
Gross margin 63.0% 60.8% 61.5% 61.5% 99.5%
Operating margin 10,0 11.7 9.1 8.0 9.6
Pretax margin 10.8 12.8 10.0 9.0 10.6
Tax rate 41.0 39.1 37.5 39.0 41.0
Net margin 6.4 7.8 6.2 9.9 6.2

Fourth Quarter Results

Tandem is the originator and leading supplier of fault-tolerant computers,
marketing its line of NonStop systems for use in on-line transaction processing
applications. As expected, the company recovered significantly from its exceptionally
poor third quarter performance, reporting fourth quarter earnings, in line with
projections, on record-level revenues. Quarterly sales of $174 million (of which $144
million represented product sales, and the balance represented service and other) grew
21% sequentially and 13.5% from one year earlier. Gross margins of 63.0%, a 2%
improvement over Q3 (and our expectations), represented the highest levels since 1982.
Operating expenses, while at record levels in absolute terms, were below either of the
previous two quarters in proportion to sales, reflecting the cost-cutting measures
imposed during Q4, which included a hiring freeze, a three-month deferral of salary
increases and a one-week nonelective companywide vacation. Year-end headcount of
5,494 was effectively unchanged relative to one quarter earlier. For the year, revenues
increased 17.2% to $624 million and gross margins improved 2% to 61.5%, countering any
speculation on widespread list price discounting to encourage sales, Marketing and
development expenses budgeted in line with an overly optimistic growth assumption,
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however, effected a contraction in operating margins from the 9.6% reported in fiscal
1984 to 8.0% in fiscal 1985,

The company demonstrated substantial improvement in asset management during
Q4. Tandem's cash position increased from three months earlier by nearly $20 million to
record levels of $129 million, while accounts receivable of $163 million and inventories
of $79 million represented 85 and 110 days-sales outstanding, respectively, impressive
10- and 41-day reductions over corresponding results reported at the end of Q3.

Approximately one third of quarterly revenues represented sales outside the United
States, proportionally consistent with results for the last two years. While international
sales have held up reasonably well through all of fiscal 1985, management notes a long-
awaited pickup in domestic bookings recently. Although disclosing no specific number,
the company indicates a relatively high level of new account activity, with significantly
more new customers added during Q4 than the incremental 38 resulting from the
immediately preceding Q3; the company's customer base now exceeds 1000. During the
quarter, high-end TXP system sales were particularly strong, generating approximately
80% of total revenues. Twenty-two new third parties were added in Q4 to the company's
Tandem Alliance program, which now includes 132 participants. Last week, a fourth
Alliance category—the Independent Software Vendor (ISV) program—was announced,
which now joins Tandem's existing roster of OEMs, system integrators, and direct-selling
software houses, which together generate approximately one third of corporate
revenues. Under the ISV program, Tandem itself will directly sell and support selected
third-party software products,

In October, Tandem announced several new products, including a high-performance
tape subsystem, ergonomic terminal models, a family of data encryption/security

products, and a cost-effective, large-capacity, high-performance disk storage system.
We anticipate the introduction of a high-end processor (the replacement for the TXP)
during the first half of calendar 1986, with a low-end system announcement scheduled
perhaps six months later.

Management is taking a conservative tack regarding 1986 expectations, suggesting
that the relatively strong performance of 4Q85 is not indicative of a clear trend in
improved business momentum. We are assuming, pending evidence to the contrary, that
the current year's top-line growth will, at best, equal 1985's 17% increase relative to
1984 and more likely will fall short by 2-3%—the continuation of the company's as-yet-
unbroken trend in decelerating annual revenue growth comparisons. While we expect
Tandem to garner substantial continued add-on revenue from its existing customer base
and to present a viable alternative to [BM for large-scale transaction-intensive
applications, we anticipate an increasingly competitive environment at the low end—
particularly represented by the Stratus/32 processor family, sold directly by Stratus or
through its recently enhanced joint marketing agreement with IBM. Our estimates for
fiscal 1986 remain unchanged—EPS of $0.90 on sales of $715 million. We view the one-
month 22% appreciation in Tandem as fully discounting the better-than-expected 4Q85
finish, and, in light of the significant negative bottom-line year-to-year comparisons
expected for the first half of 1986 (followed by a strong projected second half), we retain
a neutral investment opinion.




Copyright
INVESTEXT/COMPUTERS AND OFFICE EQUIPMENT
NOVEMBER 4, 1985

Tandem Computers - Company Report

PAINE WEBBER INC. - Smith, S.K.
10-08-85 (RN=511120)

Tandem Computers

$13 7/8 (OTC -- TNDM) 52-week range: $14-29
Rating: Unattractive
FY 9/30

1984 1985E 1986E
Q1 $0.24 $0.34A $0.22
Q2 0.05 0.16A 0.06
Q3 0.23 0.06A 0.19
Q4 0.2S 0.18 0.34
Year 0.81 0.74 0.80
P/E 17.2-35.8 18.7 273
Div - -~ --
Yield - --
Secular Growth Rate 15-20%

OPINION: DOWNGRADE TO UNATTRACTIVE

Reliable industry sources suggest that IBM (IBM - $124 1/4) is
poised to significantly upgrade its assault on Tandem's (*) market
through its relationship with Status (*) (STRA - $16 1/4). The IBM
action could create a freeze in the market similar to that created by
IBM's new database DB2 on Applied Data Research (ADR - $18 1/8). This
means that at a minimum, Tandem's sales cycle would lengthen, possibly
depressing fiscal 1986 sales and earnings significantly. Even though
we are raising our Q4 EPS estimate from $0.11 to $0.18 per share to
reflect management's recent indication of a better than expected
quarter, we are consequently lowering our FY 86 EPS estimate from $1.10
to $0.80 per share and downgrading the stock from attractive (2) to
unattractive (4). It is conceivable that the IBM action could result
in even further cuts to our FY 86 EPS estimates if it is favorably
received in the marketplace.

THE GROWING IBM/STRATUS THREAT

Buoyed by its initial success with the Stratus product despite its
"limited availability", we now believe that IBM is likely to elevate
the System 8B (its name for the Stratus product family) from an RPQ
(request for price quotation) to a fully fledged member of the IBM
product line, marketed by the entire IBM marketing organization instead
of by a special group. We also believe that IBM might consider
in-house manufacture of the system. While this provides even further
evidence that Tandem's long-term market opportunity is considerable,
the applications addressed by TNDM are often so critical to its
customers that they not only require a system that is fault-tolerant,
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but they also require a vendor that is fault-tolerant.

DOMESTIC SALES VP RESIGNS

We were disappointed to discover that although the expected
reorganization of Tandem's sales and service organization (which wvas
announced October 7) should provide longer-term benefits, it does not
provide any significant near-term cost savings. Also it was announced
today that founder and VP of domestic sales David Mackie resigned to
join a start-up. Jerry Peterson, VP of international sales and former
VP of headquarters marketing, will take over Mackie's responsibilities.

MANAGEMENT INDICATES STRONGER THAN ANTICIPATED FOURTH FISCAL QUARTER

Management also announced today that Q4 revenues will reach record
levels. (This announcement was timed so that the reorganization would
not be construed negatively.) Since this announcement was made so soon
after the end of the quarter, we believe that Q4 revenues could
significantly exceed the previous record of §159.6 million. (Our
recent estimate was $152 million.) We are consequently raising our Q4
EPS estimate from $0.11 to $0.18 per share. Howvever, reflecting the
likelihood of growing competition from IBM, we are lowering our FY B6
EPS estimate from $1.10 to $0.80 per share, with considerable further
downside risk. However, this downside would be limited by the strong
growth that TNDM can continue to expect from its captive customer base
(On-line TP applications are among the fastest growth areas within most
organizations.) Even in the worst case, therefore, we would expect
TNDM to be able to sustain profitable growth.

Tandem Computers
Quarterly Income Statement Model
(Dollars in millions, except percentages and per share data)

[Part 1 of 4]

Revised 10/7/85 1583A
1982A Q1 Q2 Q3 Q4 Year

Product $272.59 $81.76 $82.31 $94.55 S$101.51 $360.13

Service $39.55 $12.38 $13.70 $15.74 $16.34 $58.15
Total Revenues $312.14¢ S594.1% $96.01 $110.29 $117.85 $418.28
Costs and Expenses:
Cost of Revenues $109.31 S$37.96 $37.86 $45.12 $47.78 $168.71
Production

Development $33.64 $9.00 $9.81 $9.96 $10.41 $39.17
Marketing, G&A $128.49 535.55 $37.95 $41.56 $45.58 $160.64
Total Expenses $271.44 $82.50 $BS5.61 $96.64 $103.77 $368.52
Operating Income $40.71 $11.64 $10.40 $13.65 $14.08 $49.77

Interest, Net $6.03 $0.05 (S0.18) $0.25 $0.62 $0=.73
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Pretax Income $46.74 $11.68 $10.22 $13.90 $14.70 $50.50

Tax Rate 0.36 0.39 0.37 0.39 0.40 0.39
Taxes $16.88 $4.56 $3.77 §5.46 $5.91 $19.69
Net Income $29.86 $7.13 $6.45 $8.44 $8.79 $30.81
Shares outstanding 39 40 4l 41 41 41
EPS $0.76 $0.18 $0.16 $0.21 $0.21 $0.76
DISC

EPS incl. DISC

Growth rates (% year-year)

product revenue 46 NA NA NA NA 32
service revenue B4 NA NA NA NA 47
Total revenue 50 33 30 38 35 34
EPS 6 -11 0 Y/ 1 -1
Growth rates (% Qtr-Qtr)
Revenue 8 2 15 7
EPS -17 -10 30 4
Ratios (%):-
Gross Margin 64.98 59.68 60.57 59.09 59.46 59.67
Product dev: sales 10.78 9.56 10.21 9.03 8.83 9.37
Mkt, G&A: sales 41.16 37.76 39.52 37.68 38.68 38.40
Operating Margin 13.04 12.36 10.83 12.38 11.95 11.90
Tandem Computers
Quarterly Income Statement Model
(Dollars in millions, except percentages and per share data)
[Part 2 of 4]
Revised 10/7/85 1984A
Q1 Q2 Q3 Q4 Year
Product $108.47 $91.22 $119.06 $129.85 $448.61
Service $17.90 $20.01 $22.86 $23.24 $84.01
Total Revenues $126.37 $111.24 $141.93 $153.09 $532.62
Costs and Expenses:
Cost of Revenues $50.44 $47.25 §57.79 $63.34 $218.81
Production Development $10.85 $12.85 $13.51 $15.30 $52.51
Marketing, G&A $48.21 $49.13 $56.28 $56.58 $210.20
Total Expenses $109.49 $109.23 $127.58 $135.22 $481.52
Operating Income $16.88 $2.01 $14.34 $17.88 $51.10
Interest, Net $1.08 s1.:i4 $1.24 $1.72 $5.18
Pretax Income $17.95 §3.15 §15.59 $19.60 $56.28
Tax Rate 0.44 0.37 0.41 0.39 0.41

Taxes §7.90  $1.17 s6.34  §$7.67 $23.08




¥

Net Income

Shares outstanding
EPS

DISC

EPS incl. DISC

$10.05
$0.24

Growth rates (% year-year)

product revenue
service revenue
Total revenue
EPS

Growth rates (% Qtr-Qtr)

Revenue

EPS

Ratios (%):-

Gross Margin
Product dev: sales
Mktg, G&A: sales
Operating Margin

Tandem Computers

Quarterly Income Statement Model

33
45
34
36

E
12

60.09

8.59
38.15
13.36

$1.97
42
$0.05

11
46
16
-70

=12
-80

97.53
11.55
44.17

1.80

(Dollars in millions, except percentages

[Part 3 of 4]

Revised 10/7/85

Product

Service
Total Revenues
Costs and Expenses:
Cost of Revenues
Production Development
Marketing, G&A

Total Expenses
Operating Income
Interest, Net

Pretax Income
Tax Rate
Taxes

Net Income

Shares outstanding
EPS

DISC

EPS incl. DISC

Q1A

$134.14
$25.52
$159.65

$62.02
$15.13
$60.00

$137.14
$22.51
$1.89

$24.40
0.43
$10.37

$14.03
41
$0.34

Q2A

$120,.09
$26.40
$146.49

$57.71
$17.08
$62.00

$136.79
$9.70
$1.57
$11.28
$4.44
$6.84

42
$0.16

$9.25
$0.23

28

59.28

9.52
39.66
10.11

and per share data)

1985E
Q3A

$116.87
$27.29
$144.16

$56.12
$18.03
$69.48

$143.63
$0.54
$1.30

$1.84
NM
($0.55)

$2.39
42
$0.06

$11.93
41
$0.29
$0.24
$0.53

58.62

9399
36.96
11.68

current
quarter

Q4E

$135.00
$30.00
$165.00

$64.68
$18.50
$71.00

$154.18
$10.82
$1.60

$12.42
0.38
$4.72

$7.70
42
$0.18

$33.20

$0.81
$0.24
$1.05

25
27

58.92
9.86
39.46
9.59

Year

$506.09
$109.21
$615.30

$240.53
$68.73
$262.48

$571.74
$43.57
$6.36

$49.93
0.38
$18.97

$30.95
42
$0.74




Growth rates (% year-year)

product revenue
service revenue
Total revenue
EPS

Growth rates (% Qtr-Qtr)

Revenue

EPS
Ratios (%):-
Gross Margin
Product dev:
Mktg, G&A: sales
Operating Margin

Tandem Computers

sales

61.
'47
37.58

14.

24
43
26
41

16
15

10

Quarterly Income Statement Model
(Dollars in millions, except percentages and per share data)

[Part 4 of 4]

Revised 10/7/85

Product
Service
Total Revenues

Costs and Expenses:

Cost of Revenues
Production
Development

Marketing, G&A

Total Expenses
Operating Income
Interest, Net

Pretax Income
Tax Rate
Taxes

Net Income

Shares outstanding
EPS

DISC

EPS incl. DISC

QlE

$139.50
$30.62
$170.12

$18.00
$71.00

$156.37
$13.75
$1.40

$15.15
0.38
$5.76

$9.40
43
$0.22

S1
S
$1
$

S
S

$1

32

32
244

-52

60.60
11.66
42.32

6.62

Q2E
26.09 §1
29.04 3
Shs 13- 3l
62.05 $
18.50 S
72.00 $
52.9%" §i
$2.58 $
$1.40
$3.98 $

0.38
$1.51
$2.47

43
$0.06

-2 4 13
19 29 30
2 8 16
-75 -37 -9
-2 14
-65 220
61.07 60.80 60.91
12950 11.21 11.17
48.20 43.03 42.66
0.37 6.56 7.08
18B6E
Q3E Q4E Year 1987E
37.90 S155.25 $558.75 $670.50
33.57 $36.90 S$130.13 §156.16
71.47 $192.15 $68B.8B $B26.65
68.07 $75.90 $273.40 $322.40
18.00 $19.50 $75.00 $84.73
73.00 $75.00 $291.00 S$330.66
60.07 $170.40 $639.40 $737.79
11.40 823,75 $49.48 S88.87
$1.40 $1.40 $5.60 $5.00
12.80 $23.15 $55.08 $93.87
0.38 0.38 0.38 0.40
$4.86 $8.80 $20.93 $37.55
$7.94 $14.35 $34.15 $56.32
43 43 43 45
$0.19 $0.34 $0.80 $1.25




Growth rates (% year-year)

product revenue 4
service revenue 20
Total revenue 7
EPS -35
Growth rates (% Qtr-Qtr)
Revenue 3
EPS 21
Ratios (%):-
Gross Margin 60.40
Product dev: sales 10.58
Mktg, G&A: sales 41,73
Operating Margin 8.08

(*) PaineWebber Incorporated and/or Rotan Mosle Inc., an aff%liatgd
corporation of PaineWebber Incorporated, makes a market in this

security.

5
10
6
-64

=9
-74

60.00
11.93
46.41

1.66

18
23
19
228

11
222

60.30
11.08
42.57

6.65

60.
10.
39.
11.

15
23
16
85

12
81

50
15
03
32

60.
10.
42,

7

10
19
12

31
89
24

.18

20

20
56

61.00
10.25
40.00
10.75
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Tandem Computer Inc, - Company Report
SMITH BARNEY, HARRIS UPHAM & CO., INC. - Labe, P.
10-01-85 (RN=510911)

TANDEM COMPUTER“INC, (*)
(TNDM - $14 3/8)

Lowering Estimates

Rating: NEUTRAL 1 Shares outstanding: 27,659,000
52-Week Range: 28 5/8 - 13 1/8 Dividend: None Yield: None
From To
EPS 1984A: $0.80 P/E 1984A: 17.5%
1985E: §0.70 $0.60 1985E: 23.3x
1986E: $1.20 $0.75 1986E: 18.7x
Projected 5-year Operating return on
growth rate: 26.3% tangible assets: 16.5%
Market proxy ROR1l: 16.0% Total debt/equity: 5.2%
Company ROR1: 0.4% Return on equity: 11.4%
Market cycle beta: 173 Reinvestment rate: 11.4%
(*) DBL makes a market in this security. Sept. fiscal year.

POINT OF VIEW

Tandem rather consistently in each quarter of 1985 has been coming
in at the lower end of expectations and we believe the current quarter
is likely to be no exception. We are lowering again the quarter and
year estimates and adopting a more cautious stance regarding fiscal
1986. There is some suspicion the easy applications for transaction
processing have been skimmed off already, but mostly we prefer to watch
for awhile.

The Fourth Fiscal Quarter

The quarter ended September 30 started out with a revenue range of
$145 to $160 million and perhaps an earnings range of $0.05-$0.15. We
had been at the upper end of the range and reasonably comfortable, but
we don't believe the quarter has been all that good. We are now
inclined to $149 million and $0.04-$0.05 earnings per share - a year
ago, the company reported $153 million and $0.29, respectively.

If this assessment is correct, Tandem's fiscal 1985 results will
be around $0.60 per share rather than $0.70 we have been carrying.

Approach to Fiscal 1986




We see no signs of a "turn" at Tandem any more than we do at any
other computer company. Nevertheless, we expect seasonal improvement
in the December quarter, if nothing else, but probably not powerful.
Allowing for the now customary March quarter lull, the "growth burden”
for the year will fall on the final two quarters. We assume business
will be pretty good then, exiting the year at a $1.20 per share annual
rate, but $1.20 for the fiscal year now looks to be unattainable. If
we assume a 15-16% revenue growth rate and reasonable overhead
controls, earnings could be around $0.75.

Stock Market Prospects

With a book value of nearly $10, Tandem has earning power in the
$1.50-plus per share area. This indicated earning power, and very
large cash position, give the stock defensive strength and we maintain
our Neutral-l1l rating. The long string of disappointments, and failure
to capitalize on the transaction processing market potential as we (and
others) had hoped, leads us to a wait-and-see attitude for now.

Last Research Abstract on Tandem Computers: July 30, 1985.

(*) DBL makes a market in this security.
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LOWEST COMMON STOCK RATINGS
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<< System Guide Is In Latest Issue >>

COMPANY NAME TRENDEX
Data General -175
Katy Ind -173
Manhatten Ind -162
Mohawk Data Sciences-159
Fin'l Corp Amer ~-148
Kulicke & Soffa NMS-147
Teradyne -147
Texas 0il & Gas -146
Advanced Micro Dev -140
Applied Data Res ~-137
Fabri Centers ~-137
Amerada Hess -136
Reading & Bates -136
Varian Assoc -134

Sykes Datatronic NMS-132
Zenith Electronics -129

DuPont -128
Apple Computer NMS-127
Tyler -127
-Petro Lewis ASE-126
Farah Mfg -125
Armstrong Rubber -124
Beker Ind -123
Int'l Paper -123
Tandem Computers NMS-123
GenRad =122
Galveston Houston -121
Milton Roy -121
Parker Drilling ~121
Consol 0il & Gas ASE-120
Global Marine -120
Intel NMS-120
Union Camp -120
Control Data -119
Arrow Electronics -118
Cleveland Cliffs -117
Gen'l Motors =117
Tracor =117
Brown Tom NMS-116
Mission Ins Group -116
Myers L E Group =116
Paradyne -116
Coachmen Ind -115

Swift Independ't ASE-115

SYMBOL PRICE

DGN
KT
MHT
MDS
FIN
KLIC
TER
TXO
AMD
ADR
FCA
AHC
RB
VAR
SYKE
ZE
DD
AAPL
TYL
PTL
FRA
ARM
BKI
1P
TNDM
GEN
GHX
MRC
PKD
CGS
GLM
INTC
UCC
CDA
ARW
CLF
GM
TRR
TMBR
MEQ
MYR
PDN
COA
SFT

$36.75
$15.00
$12.38

$2.13

$6.50
$14.50
$22.25
$15.50
$27.75
$24.63
$10.63
$27.38

$7.88
$30.38

$0.56
$19.38
$57.38
$15.00
$14.13

$2.50
$18.38
$14.75

$3.25
$49.50
$15.63
$14.13

$3.38
$11.13

$5.00

$5.63

$2.50
$28.25
$38.00
$25.13
$14.50
$19.75
$68.00
$20.25

$1.50

$6.13

$2.13
$10.25
$12.75
$21.00
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United Technologies -115
Amer Maize A ASE-114
Blair John -114
Coherent NMS-114
Panhandle Eastern -114
Avnet -113
Hesston -113
Fairfield Communit -112
Kenai -111
Litton Ind -111
Motorola -111
Wang Labs B ASE-111
CLC of Amer -110
Jameswvay -110
Seibels Bruce NMS-110
Towle Mfg -110
Unitrode -109
Gen'l Houseware -108
Steiger Tractor NMS-108
United Inns -108
AMP -107
AVX =107
Springs Ind -107
Analog Devices -105
Integrated Resources-105
CNW -104
Crystal 0il ASE-104
First City Ind -104
Pic N Save NMS-104

-Quick & Reilly Group-104
Tacoma Boatbuilding -104

Western Co No Amer -104
Wyle Labs -104
Carl Karcher Ent NMS-103
Gates Learjet ASE-103
Hutton Group E F -103
GCA -102
Halliburton -102
Hilton Hotels -102
Minnesota Mining Mfg-102
Stop & Shop -102
Newpark Resources -101
Rouse NMS-101
GF -100
Gap -100
La Quinta Motor Inns-100
Lear Petroleum -100

Santa Fe So Pacific -100
Staley Continental -100
Alleghany Bever NMS -99

Farm House Foods NMS -99
Macy R H -99
Oxford Ind -99

Reeves Communic NMS -99

UTX
AZE/A

COHR
PEL
AVT
HES
FCI
KEN
LIT
MOT
WAN/B
CLC

SBIG
TOW
UTR
GHW
STGR
Ul

AVX
SMI
ADI
IRE

COR
FCY
PICN
BOR
TBO
WSN
WYL
CARL
GLJ
EFH

HAL
HLT

SHP

ROUS
GFB
GPS
LOM
LPT
SFX
STA
ABEV
FHFC
MZ
OXM
RVCC

$41.75
$14.25
$17.00
$16.50
$33.75
$32.88

$7.25
$11.38

$0.47
$76.63
$35.63
$17.88

$3.00
$19.50
$16.75
$10.13
$24.00

$9.63

$4.50
$42.75
$32.13
$13.63
$32.75
$21.88
$19.75
$21.13

$1.75

$8.63
$25.88
$22.25

$2.25

$3.75
$12.38
$15.13

$8.63
$31.50
$17.00
$28.13
$60.75
$79.13
$37.88

$1.63
$22.00

$5.88
$26.88
$13.63
$11.75
$31.63
$21.63
$18.63

$3.63
$46.25
$12.13
$10.13

31
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Tandem Computers
($16 1/2 (OTC - TNDM) 52-week range: $13-29

Rating: Attractive

FY 9/30 1984 1885E 1986E
Q1 $0.24 $0.34A $50.19
Q2 0.05 0.16A 0.27
Q3 0.23 0.06A 0.30
Q4 0.29 0.11 0.35
Year 0.81 0.66 1.10
P/E 16.0-35.8 25.0 15.0
Div - - -
Yield - - -
Secular Growth Rate 30%

OPINION: ATTRACTIVE

Third quarter EPS of $0.06 per share were even worse than our
recent $0.13 estimate. Nevertheless, we are maintaining our attractive
rating on Tandem. (*) Not all the news in the quarter was bad.
Revenues were flat with a year ago, no worse than seen in the industry
overall. New customer activity was strong, suggesting that Tandem is
continuing to hold its own against Stratus (*) (STRA - OTC - $17 1/2).
However, SG&A expenses jumped sharply and are likely to continue to put
further pressure on earnings over the next few quarters, especially in
the current economic environment. We are consequently lowering our
FY 85 estimate from $0.88 to $0.66 and our FY 86 estimate from $1.35 to
$1.10 per share.

WHY CAN'T TANDEM CONTROL EXPENSES?

Tandem reported third quarter EPS to $0.06 per share, vs. $0.23 in
the same period a year ago. Product revenues declined by 2% and
service revenues increased 19% over Q3 B84. Although gross margin
improved by almost a half a percentage point over Q2 (due to product
mix), a huge increase in SG&A expenses led operating margin to fall
from 6.6% in Q2 to 0.4%. SG&A expenses grew from 37.6% of revenues in
Q1 B85 to 48.2% in the quarter just ended.

The revenue shortfall alone does not appear sufficient to justify
the jump in SG&A expenses. Expenses continue to outgrow revenues,
despite repeated "freezes". We believe that this is not only due to
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poor forecasting. Tandem's move away from fault-tolerance into selling
sophisticated on-line transaction processing systems (a lucrative
market in which Tandem has already made considerable progress) is
placing heavy up-front demands upon its sales and support staff.
Furthermore, the sales cycle on these larger bids is longer. However,
the market opportunity for Tandem is considerable. As a result we
believe that it would be a mistake for Tandem to cut back in this
critical area at this time. However, this means that we do not
anticipate a rapid rebound in EPS in Q4.

NEW CUSTOMER ACTIVITY BODES WELL FOR THE FUTURE

Nearly 40 new customers signed up in the quarter, most for
Tandem's new low-end NonStop EXT processor, suggesting that Tandem's
more aggressive move in the low-end of the market is beginning to pay
off. The strength at the low-end suggests that, although clearly
having some impact, Stratus was not the primary reason for Tandem's
revenue shortfall. The weak areas in the quarter were those most
likely to be affected by the current capital spending squeeze -- big
ticket TXP sales and quantity orders for the EXT by large customers.
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Tandem Computers- Quarterly Income Statement Model
(Dollars in millions, except percentages and per share data)

[Part 1 of 4]

Revised 7/11/85

Product

Service

Total Revenues
Costs and Expenses:
Cost of Revenues
Product Development
Marketing, G&A

Total Expenses
Operating Income
Interest, Net

Pretax Income
Tax rate
Taxes

Net Income

Shares outstanding
EPS

DISC

EPS incl. DISC

1982A

$272.59
$39.55
$312.14

$109.31
$33.64
$128.49

$271.44
$40.71
$6.03

$46.74
0.36
$16.88

$29.86
39
$§0.76

Growth rates (% year-year)

product revenue 46
service revenue B4
Total revenue 50
EPS 6
Growth rates (% Qtr-Qtr)
Revenue =
EPS -
Ratios (%):-
Gross Margin 64.98
Product dev: sales 10,78
Mktg, G&A: sales 41.16
Operating Margin 13.04

Q1

$81.76
$12.38
$94.14

$37.96
$9.00
$35.55

$82.50
$11.64
$0.05

$11.68
0.39
$4.56

$7.13
40
$0.18

NA
NA
33
=13

=14

59.68

9.56
3776
12.36

Q2

$82.31
$13.70
$96.01

$37.86
$9.81
$37.95

$85.61
$10.40
(§0.18)

$10.22
0.37
$3.77

$6.45
41
$0.16

NA
NA
30

S

60.57
10.21
39.52
10.83

1983A

Q3

$94.55
$15.74
$110.29

$45.12
$9.96
$41.56

$96.64
$13.65
$0.25

$13.90
0.39
$5.46

NA
NA
38

15
30

59.09

9.03
37.68
12.38

Q4

$101.51
$16.34
$117.85

$47.78
$10.41
$45.58

$103.77
$14.08
$0¢62

$14.70
0.40
55391

$8.79
41
$0.21

NA
NA
35

59.46

8.83
38.68
11.95

Year

$360.13
$58.15
$418.28

$168.71
$160.64

$368.52
$49.77
$0.73

$50.50
0.39
$19.69

$30.81
41
$0.76

59.67

9.37
38.40
11.90
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[Part 2 of 4]
Revised 7/11/85

Q1
Product $108.47
Service $17.90
Total Revenues $126.37
Costs and Expenses:
Cost of Revenues $50.44
Product Development $10.85
Marketing, G&A $48.21
Total Expenses $109.49
Operating Income $16.88
Interest, Net $1.08
Pretax Income $17.95
Tax rate 0.44
Taxes $7.90
Net Income $10.05
Shares outstanding 42
EPS $0.24
DISC
EPS incl. DISC
Growth rates (% year-year)
product revenue 33
service revenue 45
Total revenue 34
EPS 36
Growth rates ($ Qtr-Qtr)
Revenue 7
EPS 12
Ratios (%):-
Gross Margin 60.09
Product dev: sales 8.59
Mktg, G&A: sales 38.15
Operating Margin 13.36

Q2

$91,22
$20.01
$111.24

$47.25
$12.85
$49.13

$109.23
$2-01
$1.14

$3.15
0.37
$1.17

$1.97
42
$0.05

11
46
16
-70

~12
-80

57.53
11.55
44.17

1.80

1984A
Q3

$119.06
$22.86
$141.93

$57.79
$13.51
$56.28

$127.58
$14.34
$1.24

$15.59
0.41
$6.34

$9.25
41
§0.23

26
45
29
10

28
377

59.28

9.52
39.66
10.11

Q4

$129.85
$23.24
$153.09

$63.34
$15.30
$56.58

$135.22
$17.88
$1.72

$19.60
0.39
57.67

$11.93
41
$0.29
$0.24
$0.53

58.62

36.96
11.68

Year

$448.61
$84.01
$532.62

$218.81
$52.51
$210.20

$481.52
$51.10
$5.18

$56.28
0.41
$23.08

$33.20
41
$0.81
$0.24
$1.05

25
44
27

7

58.92
9.86
39.46
9.59
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Copyright

INVESTEXT/DATA PROCESSING

[Part 3 of 4]
Revised 7/11/85

Product

Service

Total Revenues
Costs and Expenses:
Cost of Revenues
Product Development
Marketing, G&A

Total Expenses
Operating Income
Interest, Net

Pretax Income
Tax rate
Taxes

Net Income

Shares outstanding
EPS

DISC

EPS incl. DISC

Q1

$134.14
$25.52
$159.65

$62.02
$15.13
$60.00

$137.14
$22.51
$1.89

$24.40
0.43
$10.37

$14.03
41
$0.34

Growth rates (% year-year)

product revenue 24
service revenue 43
Total revenue 26
EPS 41
Growth rates (% Qtr-Qtr)
Revenue 4
EPS 16
Ratios (%):-
Gross Margin 61,15
Product dev: sales 9.47
Mktg, G&A: sales 37.58
Operating Margin 14,10

Q2

$120.09
$26.40
$146.49

$57.71
$17.08
$62.00

$136.79
$9.70
$1.57

$11.28
0.39
$4.44

$6.84
42
$0.16

32

32
244

-52

60.60
11.66
42.32

6.62

1985E
Q3

$116.87
$27.29
$144.16

$56.12
$18.03
§$69.48
$143.63
$0.54
$1.30
$1.84
NM
($0.55)
$2.39

42
$0.06

19

~19

-65

61.07
12.50
48.20

0.37

current
quarter

Q4

$123.00
$29.00
$152.00

$59.28
$17.50
$69.50

$146.28
$5.72
$1.60

$7.32
0.38
$2.78

$4.54
42
$0.11

61.00
11,51
45,72

3.76

Year

$494.09
$108.21
$602.30

$235.13
$67.73
$260,.98

$563.84
$38.47
$6.36

$44.83
0.38
$17.04

$27.79
42
$0.66

10
29
13
-18

60.96
11.25
43,33

6.39
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[Part 4 of 4]

Revised 7/11/85

Q1
Product $134.14
Service $30.62
Total Revenues $164.76
Costs and Expenses:

Cost of Revenues $65.08
Product Development $18.00
Marketing, G&A $70.00
Total Expenses $153.08
Operating Income $11.68
Interest, Net $1.50
Pretax Income $13.18
Tax rate 0.40
Taxes $5.27
Net Income $7.91
Shares outstanding 43
EPS $0.19
DISC

EPS incl. DISC

Growth rates (% year-year)

product revenue 0
service revenue 20
Total revenue 3
EPS -45
Growth rates (% Qtr-Qtr)
Revenue 8
EPS 73

Ratios (%):-

Gross Margin 60.50
Product dev: sales 10.93
Mktg, G&A: sales 42.49
Operating Margin 7.08

Q2

$144.11
$32.21
$176.31

$69.29
$18.50
$71.00

$158.79
$17.52
$1.50

$19.02
0.40
$7.61

$11.41
43
$0.27

20
22
20
65

7
44

60.70
10.49
40.27

9.594

1986E

Q3

$148.42
$33.57
$181.99

$71.34
$19.00
$72.00

$162.34
$19.65
$1.50

$21.15
0.40
$8.46

$12.69
43
$0.30

27
23
26
424

3
11

60.80
10.44
39.56
10.80

Q4

$153.75
$35.67
$189.42

$73.31
$19.50
$73.50

$166.31
$1.50

$24.61
0.40
$9.85

$14.77
43
$0.35

25
23
25
223

M
16

61.30
10.29
38.80
12.20

Year

$580.41
$132.07
$712.48

$279.02
$75.00
$286.50

$640.52
$71.97
$6.00

$77.97
0.40
$31.19

$46.78
43
$1.10

17
22
18
66

60.84
10.53
40.21
10.10

1987E

$725.52
$165.09
$890.60

$347.34
$89.06
$338.43

$774.83
$115.78
$5.00

$120.78
0.42
$51.21

$69.57
45
$1.55

25
25
25
41

91.00
10.00
38.00
13.00

(*) PaineWebber Incorporated and/or Rotan Mosle Inc., an affiliated
corporation of PaineWebber Incorporated, makes a market in this

security.
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'. Tandem CompUterS Ihc e Software houses pleased with

Software House Survey
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JUL

e -

Tandem products but uncertain
of its commitment to
cooperative marketing.

e Benefits to revenues and

1#~ﬁﬁ§%rol E. Muratore, CFA earnings of larger software
2 san J. Griffiths library 12 months in future.

DJIA: 1301.76
S&P 400: 187.04

fundamentals.

maintaining our 3-3 rating.

June 18, 1985

TNDM (16 1/8) -- OTC

Earnings Per Share Shares 52-
Fiscal Year Ending P/E  Ind. Opinion 0O/ Week
9/84 9/83E 9/86E 1985E Div. Iiﬂld N L A{mil.) Range
$0.81 $0.97 $1.26 16.6 - 3 42,2 29-13

Priced as of the close, June 17, 1985.

Cf#ep with Tandem's limited software library in fiscal 1984,
50% 'of total revenues were generated from new applications
and half of Tandem's new customers were obtained because of
specific applications software, many of which were supplied by
third-party software houses.

To get a better reading of the future impact on Tandem, we
conducted a survey of its third-party software houses.

survey results were generally positive, but it will take
time for the positive steps Tandem has taken to influence

While we would like to be more positive on the stock, we are
As our survey results indicate,

there is still execution risk in Tandem's strategy. If

Tandem can implement its plans successfully, it should mean
sustainable and profitable growth, but 12 months away.

the meantime, Tandem stock has a ceiling in the low 20s.

SURVEY SUMMARY

We surveyed software houses participating in the company's

Alliance program for cooperative marketing during the first

quarter of 1985,

- ——————————

1= Aggressive Purchase, 2 = Accumulate, 3 = Average Performer

The results were generally positive:

N =Up to 6 Months, L = 6 to 18 Months

4 = Swap, 5 = Sell

The

In
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Tandem received extraordinarily high marks for its products.

Ninety-three percent of respondents stated they were not
planning to change vendors.

Most respondents described their potential markets as big
and largely untapped.

Almost all respondents believed the slower revenue growth
Tandem has been experiencing is due to management actions.
The consensus that a slowing growth rate is not due to any
limitations dictated by market potential is encouraging.

On the negative side:

50% of respondents believed that Tandem was not committed to
third-party software houses.

Many complained about a lack of guidance from Tandem
regarding product direction.

Few of the software houses participating in our survey have
large marketing staffs or mationwide coverage.

MANAGEMENT 'S RESPONSES TO QUR SURVEY

Management stated in response to our survey results:

The Alliance program, initiated about one year ago, is still
experiencing growing pains. The commitment at headquarters
has not been transmitted to the field in a consistent
manner. Manacgement stated it has addressed these issues and
perceptions should be improving.

Product direction has not been clearly articulated because
the company has not had its product priorities in focus.
The company is currently in the process of explaining its
plans to its field organization and customers.

Management stated that all products and features described
by our survey respondents as desirable future products would
become Tandem products during the next 24 months.

Tandem's management agreed that its slower than expected
revenue growth is of its own doing and believes that
applications software for its targeted market segments--
Manufacturing, Banking, Telecommunications, Point-of-sale,
Airlines and Federal Government--will be key to generating
higher revenue growth.
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RESPONDENTS PROFILE

Fifty-three percent of the 47 software houses listed in Tandenm's
Alliance Directory (October 1984) responded to our survey. Five
of the respondents were not actively marketing software for
Tandem. Our responses are tallied from the 20 software

houses (43% of total) that completed our written qguestionnaire.,
In most cases, we followed-up with in-depth telephone interviews.
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TANDEM ALLIANCE PROGRAM
SURVEY OF PARTICIPANTO

PRODUCT DESCRIPTION

Responding software vendors by industry:
Number of Vendors

Banking/Finance
Manufacturing
Non-Financial Service
Communications
Cross Industry,

General and Miscellaneocus

== n oo

(8]

Total 20

NOTE: All but one of five vendors in Manufacturing has packages
installable at customer sites now.

QUESTION: How long have you been shipping your product?

Many Software Houses Recently Recruited...

o
i

-
|

Number of Hesponses
-~
1 L

56%
1973 1974 1975 1976 1977 1878 1976 1980 1881 1982 1983 1984
First Year Proouct Shipoed

(=]

Total Responses 18

Conclusion: Assuming 6 to 12 months for selling cycle, there
could be more market impact in 1986 than 1985 from newer

packages.

QUESTION: BHow many installations do you have currently?

Two-Thirds of Respondents Have Fewer Than 20
Installations At Present...

Number of Responses

Number of Instaliations
Total Responses: 19

Conclusion: This is an indication of the newness of some
software recruits as well as their limited marketing resources.
Tandem will need to increase the number of software houses and
help existing ones broaden their markets.

- -
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QUESTION: How many installations are planned for the next six
months?

Over Eighty Percent Expect Installations
of 10 or Less During Next Six Months...

—
L]

55.6%

(=]
H

@
|

\ 5.6% 5.6% 5.6% -

1-5 6-10 1120 2130 3140
Number of Planned Installations

Total Responses: 18

Note: The number of packages can be misleading as some vendors
have several modules for,a given application environment
and each is counted as a separate package. Other vendors
may sell one large package.

Conclusion: Tandem's revenue boost from software houses still
modest; more and larger software is required; more and better
Tandem support to maximize their geographic penetration.

QUESTION: What is the price range of the product?

Almost 40% of Packages In $300-500k Price Range...

Lo ]

8 38.9%
o] \
c 22.2%
E “: S NN\ \\ 1% |
$10-100 $ 100-300 $ 300-500 $ 500-1,500 $1,500-3,500
Totwal Responses: 18 Pf{?:usmT:;I::a:;:]ge

Conclusion: Expensive packages, concentrated in Banking/Finance
and Manufacturing, are important strategic sales for Tandem; the
applications are critical to the end users.

=8
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RESPONSES BY INDUSTRY:
Banking/Finance Packages Most Expensive ...
1. Non Financial Service 2 Communications 3 Manufacturing 4. Banking/Finance 5 Crom Inguitry
4
7.5% 37 5%
g
£
it o - 3 4 -5
-]
X
E 414 100% 25% 25% 25% 75% 25%
z W N MY K
§Q N W\ AR
\_.\ LAY WY Y \ ' B\

$100 100 300 500- 1500 $10 100 300- 500 1500 $10 100 300 500 1500 $10. 100 300 500 1500 $0 100 300 500 1500

100 300 500 1500 3500 100 300 500 1500 3500 100 300 500 1500 3500 100 300 500 1500 2500 100 300 500 1500 3500
Product Price Range Product Price Range Product Price Range Product Price Range Proguct Price Range
1 14] 1$K) X1 1 1.9 L1¢
Totsl Responses 1 Tota! Responses 1 Total Responues: 4 Total Responses B Total Responses 4

QUESTION: What size company or organization would use your
software?

Over 70% of Software Packages Aimed At Fortune 1000 Market...

38.9%
N\

33.3%

£
%

5.6% \\\\\

0 N N
Small- Fortune Fortune All
Medium 2nd 500 500 Sizes

ze of Compan
Total Responses: 18 s i

Conclusion: Tandem's focus is on the Fortune 1000 market, with
the greatest revenue potential and also the stiffest competition.

n
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RESPONSES BY INDUSTRY:
Banking/Finance Packages Aimed At Largest Customers; Manufacturing At Second Fortune 500...
1. Non Bnancial Service 2 Communications 3 Manmutaciuring 4 Banking'Finance 5. Cross tndustry

- 4 -1 ALY
100% 5 NN 204
\ o - E — " -
N W LR A
U A b \
N N AN
L]
Small Fortune Fortune Al Small. Fartune Fortune Al Small- Fortune Fortune Al Small. FortuneFortune Al Smalt FortuneForiume A

Medium 2nd 500 500 Sizes Medium 2nd 500 500 Sizes Medium 2nd 500 500 Suzes  Medium 2n¢ 500 500 Sizes  Medum 2nd 500 500 Sue

Totwl Responses 1 Tota! Responsey 1 Ton! Retponses 5 Tota! Respores 6 Tote Hewporser 5

dy Conclusion: Newer markets for Tandem less focused than

Banking/Finance on very large users; but will require more
resources and skill to penetrate.

QUESTION: Does your program run on NonStop I+? NonStop II?
TXP?

Nonstop |l And TXP Are Full-Support Procemsors...

MNumber ol Reyponey

Pr
Total Responses 19 Tangem Proceisor

Conclusion: Tandem needed the recently introduced EXT system,

capable of running all Tandem software, to plug gap at low-end of
processor range.

QUESTION: 1Is your product (A) typically the reason for the
hardware sale, (B) sold as an additional application

at existing Tandem sites, or (C) either can be the
case?

o

Number o Responses

)

o

Total Responses: 18 Key * A= Software reason for hardware sale
B = Software soid as sdd:1ional application
of existing Tandem site
C = Either can be the cae

Conclusion: Tandem sales support is critical to sales.

=g
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RESPONSES BY INDUSTRY:

Banking/Finance Software |s The Reason For Tandem Sales. Other Areas Are More Joint Sales

1. Communications * 2 Manufacturing 3 Banking/Finance

B

o
L

Number of Reyponwes
s

.~
A

100% 25% 2% NN
C

A 8 A a

A B
Tots' Responses 1 Towl Responses & Towl Respomses B

Key A= Software reason tor hardware sale
B = Sofrware sol0 23 300 /10N appiscation
of existing Tandem wite
C = Ether can be the case

Conclusion: More selling of Tandem systems required outside of
Banking/Finance, where there is an obvious fit. This underscores
need for more effective sales and marketing.

QUESTION: Do you intend to offer your program on an entry level
Tandem processor?

Aimost All Software Houses Planning to
Support New Lower Priced Processor...

L ]
o

94.1%
AR

AMNIN

YES
Total Responses: 17

o

\)

Number of Responses

NOTE: Only 1 of 6 in Banking/Finance did not intend to use entry
level Tandem processor.

Conclusion: Lower priced machines access more potential
customers. For software houses with fixed costs for software

development, lower entry level prices are always important.
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QUESTION: If yes, will this be important to your marketing?

Eighty Percent of All Respondents Believed Entry
Machine Would Be Important To Marketing Efforts...

YES NO
Total Responses: 15

NOTE: 1 of 4 Cross Industry and 1 of 1 Communications companies
responded negatively.
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SOFTWARE HOUSE PROFILE
QUESTION: What is the size of the salesforce for the product
mentioned?

90% of Respondents Have 5 or Less Sales People
Dedicated 1o Tandem Software Products...

Number of Responses

Size of Sales Force - ol

Total Responses: 19

Conclusion: Tandem needs more and bigger software houses to
leverage applications. It also must devise ways to help the
smaller software houses reach the entire installed base.

QUESTION: What is the average amount of time required to sell
your product?

r
Half of The Packages Require Six Months or longer Selling Time

Numbes ol Reyponwes

Tota'Responses 18

Conclusion: Benefits to Tandem of additional software houses not
immediate; may be 1986 or 1987,

RESPONSES BY INDUSTRY:

Banking/ Finance Packages Show the Longest Selling Cycle..

1 Nen Fogne Service 2 Communicanony 3 Manufacturng

5

-
i
L

MNumber of Responwes
oW
"
i i

. 100 100%,
-4 -4
Z Z
0 — s
16 612 Over 12 16 612 Ower12 16 612 Ower12 r ‘6 612 Over12
Time In Monthy Tomae I Momths Time in Monthy Time In Monthy Tome In Montey
Total Aesponses 1 Tow! Responses 1 Tota' Responses 4 Tots Respomes B Tota Respones 4

Conclusion: Selling cycle longest in Banking/Finance; Tandem's
diversification efforts into Manufacturing and other areas may
shorten selling cycle.

=30=
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QUESTION: Does a sale require cooperative customer sales efforts
with Tandem?

Two-thirds of Sales Require Joint Efforts of Tandem and Software Houses...

-
F-

65%

-
L%

25%

\

Number of Responses
oo

10%

_ | _

YES NO SOMETIMES

Total Responses: 20

Conclusion: Tandem must have an effective sales and marketing
program for third-party software to be successful.

’

RESPONSES BY INDUSTRY:

Manufacturing Applications Require the Most Tandem Direct Effort. ..

1 Non Financial Service 2. Communications 3 Manufacturing 4 Banking Finance 5 Crous Industry
§
50% B0
S n Z =
- p
= . =
21 ! 1~_EL -
=z= =
: ;2%§fé§% 7
- - -/ —_—— a == —
. %% 12 5% % 20%
! == %://«% == é? =z
: —_ ] e
YES NO Some YES NDO  Some Some YES NO  Some YES NO Some
Times timed times times times
Total Responses. 1 Total Responses: 1 Total Responses 5 Tow! Reiponses B Tota! Responses 5

Conclusion: Manufacturing newest market for Tandem and most
competitive; it requires most direct sales effort from Tandem.
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What are your estimated total revenues for 1984 and
projected revenues for 1985?

Seventy Percent of Software Houses Under S‘iD Million In Total Revenues

"
71 4%

-
o

\
A

W\

7

-

2145 21 4%

-~

T1% 71%
-
. Z __
$1-10 $10-100 *$250
Eitimated Revenun
Total Responses 14 o 1984 [ 1985

Conclusion: Tandem software houses are small and will recuire
Tandem support to leverage their applications to a broad base of
customers.
QUESTION: Are you staffed to exploit your total market
domestically and intermationally?
Eighty Percent of Software Houses Not Staffed to
to Exploit Current Market Potential...
789%
Tow! Resporses 19
RESPONSES BY INDUSTRY:
1. Non-Financia! Service 2 Communications 3 Manufacturing & Banking Finance 5 Crows Ingdustry
50% 50%
100% =1 100%
L YES NO YES NO YES NO YES NO

YES NO

Total Responses. 1

Tota! Responses 4

Tota! Responses B

Total Responses: 1 Total Responses. 5

=]12=
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QUESTION: Are your sales and sales efforts focused in certain
geographic areas?

Number of Responses

Total Responses. 20

Conclusion: Sales efforts limited by resources of small software
houses and often focused on Tandem's installed base, which are
potentially easier sales, rather than on new customers. Good
management of marketing effort needed by Tandem to gain maximum
advantage from applications availability.

L]
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MAREKET INFORMATION
QUESTION: How large do you estimate the market for your product
to be? .
Half of The Respondents Estimated Market Size At Over $100 Million...
8
£
: / |
B
3 / 14.3% _ 14.3%
<$100 $100-$1000 $2000-$5000
Total Responses: 14 Est-r;'::tedeKfl:!r:::}S-ze

Conclusion: Market size not a constraining factor in any of
Tandem's markets. Criticdal path is Tandem's learning how to
exploit markets most effectively.

QUESTION: How much of this estimated market has been penetrated?

75% Believed Market Penetration Under 10%

16
14
12
10 <

8 -

Number of Responses

12.5% 12.5%
e 2.5%

0

<10% 10%- 30% 2 30%
Market Penetration

Total Responses: 16

NOTE: No material industry differentiation in responses.

Conclusion: There is large growth potential for Tandem.
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Number of Responses
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QUESTION: 1Is there much competition?
Two Thirds Felt Thc_.r Market Segment Competitive...
16
14
€12
-
-4
S B
£ 6
3
2
0
YES NO
Total Responses 18
Conclusion:

into broader areas like manufacturing.

RESPONSES BY INDUSTRY:

Banking/Finance And Manufacturing Viewed As Most Competitive...

1 Non-Financial Service

2 Communications 3 Manutacturing

Much of Tandem's success will depend on how well it
deals with competitive pressures as it moves out of niche markets

100% 100%
e o e .
e A
7= Z
YES NO YES NO
Towl Rewponsey 1 Total Responses 1 Totsl Responses 5

QUESTION:

What bhardware does the competition uses?

DEC, Tandem and IBM Most Often-Cited Competitors...

Digital Equipment

.

=

Conclusion: In many areas, Tandem software houses compete with

one another,
leaders IBM and DEC.

Otherwise, Tandem must compete with marketshare
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QUESTION: Do you consider Tandem processors an advantage or
disadvantage?

Most Consider Tandem A Marketing Advantage

-
o

e
10
L
gl
®
‘E 6
i 4
2 7.1% 7.1%
0 L
Disagvantage Both

Total Responses: 14

Conclusion: Software houses have chosen Tandem as a superior
technical solution for their specific applications.

QUESTION: Is fault-tolerance a major selling point in your

market?
Fault-Tolerance Mayor Selling Point For 60% of Respondents

SOMETIMES

Tow! Rnponswes 20
Conclusion: Signs of niche market applications in high
percentage of respondents seeing fault-tolerance as major selling

point.

RESPONSES BY INDUSTRY:

Fault-Tolerance Most Important In Communications And Banking/Finance Applications...

1. Non-Financial Service 2. Communcations 3. Manufacturing 4, Banking/Finance § Cross Ingustry
]
= - - -
o - - =
405 a0~
= 100% 1 00s =S 208 F
Nﬁ . 5
0 W NN j\\'\.'\\ ) - 3
YES NGO  Some YES NO Some YES NO  Some YES NO  Some
iy Timnes Tirmes Terney
Total Responses 1 Total Responses. 1 Totsl Responses S Tota' Respomes §

Conclusion: Tandem needs to compete on other system attributes
beside fault-tolerance outside of Banking/Finance.
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QUESTION: Have you implemented fault-tolerance in your
application?

70% of Respondents Have Implemented Fault-Tolerance...

Number of Responses

5\

NO SOMEWHAT

YE
Total Responses. 20

Conclusion: High percentage of fault-tolerance implementation
reinforces niche characteristics of software houses.

RESPONSES BY INDUSTRY: ,

Banking Finance Applications Heaviest Users of Fault-Tolerance Characteristics...

1. Non-Financial Service 2 Communications 3 Manufacturing 4 Banking/Finance 5 Cross Indsutry
10
1
£ B - 4 -
= B87.5%
3 | s |
-~ |
& 6- R - NN .
- N
BO%
4~ 4 -
g i ok N
£ AT . —
Z 24 100% -4 100% g NN ¢ T 20%
o B 3 AR RN 2
YES NO SOME YES NO SOME YES NO SOME YES NO SOME YES NO SOME
WHAT WHAT WHAT WHAT WHAT
Total Responses | Total Responses 1 Tota! Responses S Total Responses B Tota Responses S

L P
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OTHER HARDWARE PLATFORM INFORMATION

QUESTION: Does your program run on equipment other than
Tandem's? i

Nearly Half of Respondents’ Software

Supports Other Vendors...
q
g 56.3%

N
$ oY 43.8% Qk*
8 6- N
&

T 4+ 4
z \\\
0
YES NO

Total Responses: 16

Equipment other than Tandem's mentioned in response to previous
question:

IBM, DEC And H-P Most Frequently Cited...

50%

L N

44 \
&
$ 24 25% ‘ 25%
£
£

0

IBM Digital Equipment Hewlett-Packard
Total Responses: 8

Conclusion: Tandem's competition is not Stratus, but marketshare
leaders IBM, DEC and H-P. Although Tandem's system is better
suited for certain applications it must be competitive with these
broad-based suppliers to grow in the general transaction

processing market.
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QUESTION: Which vendor was your original hardware platform?

Tandem Most Likely To Be Original Vendor...

Tandem 3%
‘am N !
. ‘ J

Hewler Packard o 16.7%
Digeral Equipment : N E 7%

N
Honeywell Ny 425

.Q
Burroughs . g 42%
0 g et A Ny 5 6 N

Number of Responses

Total Rewponses. 24

QUESTION: Are you considering additional vendors?

Almost 60% Not Considering Additional Vendor...

Number ol Responses
o
l

YES NO
Total Responses 19

RESPONSES BY INDUSTRY:

Manufacturing Most Open To Additional Vendors.

1 Non-Financial Service 2 Communications 3 Manufacturing 4 Banking/Finance 5 Cross Indsutry
7
5%
€ - B - - -
L - _ |
]
T 4+ — — -
®
X 34 E s
:
100%
R
NO YES NO YES NO YES NO YES NO
Total Responses 1 Total Responses 1 Total Responses: 5 Total Responises B Total Responses 4

Conclusion: There is more competition in Tandem's newer targeted
markets than in Banking/Finance.
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Additional vendors

Mentioned

Yendors

.....

e B W M|

t

al
ckard

IBM
G

Data Gener
Digital Equipmen

Hewlett-Pa
INTEL

QUESTION: Expected time frame?

Half Would Add Another Vendor Within 12 Months...

\\\\\\\

Ongoing

Total Responses: 6
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EXPERIENCE WITH TANDENM
QUESTION: When did you choose Tandem as a hardware vendor?

70% Respondents Chose Tandem Three or More Years Ago...

383% 36.3%

Number of Resonses

1976 79 1880

Tota! Responses 17

Reasons mentioned for choosing Tandem as a hardware vendor -- in
reponse to previous question:

Fau't Tolerance \
Reiap ity L A \ . :

Transact.o~ Progcesing
Capablities

Price Performance

Modular Expandability

Acceptance in Marketplace ) NN g

Customer Interest Market NS R
Opoortunity Because of Lack B AR AR \
of Sofrware N

0 1 Fy 3 4 5 - 7 B £l
Number o! Responies
Tots! Rewponses 25

Conclusion: Many software houses chose Tandem over 3 years ago
when emphasis was on fault-tolerance; these are niche market
applications. Company is currently stressing transaction
processing and modularity, which was the reason for choosing
Tandem in fewer cases.

QUESTION: Are you pleased with your decision?

85% Of Respondents Happy With Choice Of Tandem

[
¥ //

s -

8

«E / :

2 — > .,,-—-‘ 55

o e

YES NO SOMEWHAT

Number of Rey
i\
A

;

10

Tota! Respores 20

Conclusion: This is a very high satisfaction level. The complex
tasks Tandem's software houses are trying to accomplish are well-
suited to the capabilities of the Tandem products.

-2]-
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QUESTION: What are the major advantages of using Tandem?

Fault-Tolerance Still Viewed As Major Advantage

Ease of Networking/Communications 16.2%
Expandability/Modularity / 16.2%
Transaction Processing ///% B.1%

Good DBMS/Good File System 10.8%

Good Development Tools 7= 10.8%

Market Recognition M 54%

Agressive Salesforce @ 2.7% 3
Market Niche 7//; 2.7%

’ - " TR § T i, | | I 1 1 I

0 “ 6 8 10 12

Total Responses: 37
QUESTION: What are the’ disadvantages of using Tandem?

Hardware Cost Still Most Frequent Complaint

Hardware Cost/No Entry Level System N Ny 22%
Poor Market Recognition/Not IBM -& N 17%
Slow Batch N\\\\\\\\\ Y 14.6%

Lack of Software/Closed Architecture W 9.8%
Lack of Corporate Direction W 9.8%
Poor Development Tools N\\\\\\\\\\Q 7.3%

Poor OEM Discounts \Q 2.5%
Difficult Real-Time Applications 2.5%
Lack of Communications | 2.5%
16-Bit Processor | 25%
Favoritism to Certain Software Vendors 2.5%
Very People Intensive : 25%
Transaction Processing 25%
Sales Effort 25%

| i | T ] L] 1] I | ] I
0 1 2 3 < 5 6 y A E 10
Number of Responses

Total Responses: 41
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QUESTION: What is your opinion of Tandem's TXP processor?

TXP’s Power and Thruput Seen As Major Strengths...

12

r,‘e - 80.9%
§ 8-«/
%s-gggégé?
i) 7z 28 6%
- 29 / 9.1% //I/% / 14.2%
Oﬂ%é%f T e
Speed/Thruput Modularity Haraware Poor Memory
and Power Cost Batch
STRENGTHS WEAKNESSES
Total Responses: 11 Total Responses: 7

Conclusion: With TXP, Tandem has not altered higtorical trade-
offs of good transaction processing versus weaker batch and the
frequent complaint of higher cost. As Tandem pursues more
mainstream and more competitive markets, it will need to improve
on its weaknesses. ’

QUESTION: What is your opinion of Tandem's new personal
computer?

Weak Response To Tandem’s Personal Computer
10

o™
|

Number of Responses
& o,
1 1

~
|

6.7%

o

Positive Negative Neutral

Total Responses: 15

Reasons mentioned for negative opinion of Tandem's personal
computer:

Cost Is Major Disadvantage

Number of Responses

Cost Delivery
Tota! Responses. 7

Conclusion: Tandem's PCs will meet same fate as other non-IEM
systems vendors. Beating IBM in a high-volume product like PC
will not be possible.
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QUESTION: What products are you most interested in seeing Tandem

release? Scaleofl- 5 (1 = highdegree of
interest, ... 5 = no interest).

A Low-priced Processor and Better Programming
Aids Most Desired New Products

$of $of % of & of gaf
here 1's Ttal 2's Total 3's Total 4's Total 5's Toal THAL
HARDWRFE: — . S e it S, (— ity
lowqriced, etry-level processors . 1.6 B RA 1 ks 21N 1 56 1 56 18
i 2.4 7 4% 2 11,8 3 & 3 & 2 L& 17
disks 2.6 4 5 4 2R BH 2 1B 3 6k
high-ed processors 2.8 4 2% 1 5% 7T &8 2 1B 3 L6 1
3.1 3 I, LI TSN 5 BV 5 BN 3]
SFTFE:
batch processing capehilities 2.1 6 O 3 206 32006 2 13N 1 66” 15
progaming aics 1.9 7 &% 4 B8 2138 1 6N 1 &/ 15
nore/better TRBM conpatibility 2.2 6 3% 5 AR 2 12% 0 3 18.% 16
retwork mERECcETEL 2.3 6 TN 3R, ATSON 1 6% 2 1250 2
cenees/enfenoserts to
operating systeam 2.3 4 BB 3 BN 2EISN 33N 1 AR DB
dexes to data bese 2.5 343 AR LS55DBNR 2 A YT M
e lagees 2.8 4 BR 2068 1 BR 3 BK 2 I&n 12
C 4 M.&
poeN 2 2.%
B 2 2%
office atamtion software 3.5 0 4 30.& 1 2 6 4.2 13
UNIX 3.2 4 ¥4 0 0 4 36.8 3 Z1.% 1

Conclusion: Tandem needs to beef up the mundane parts of its
product line to compete effectively with entrenched vendors as
more than a niche company.
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TANDEM ALLIANCE PROGRAM
QUESTION: What advantages does the Alliance program offer?

Alliance Participants Divided On Advantages Of The Program

Seles Leverage Reterences from Tandem . 126 3%
Communication with other Sottware Houses 310 5%
Solutipn Selling NN N5 7%
Access to/Education from Tandem N 15 3%
Deveiopment Maching Duacounts A 15 3%
Sottware Assgtance AN 15.3%
Percentage of Sales Commisnion li'.‘ ) +5.3%
Use of Hardware at Trade Shows W +5.3%
Use of Tendem Facdities for Test NN 5 %
Agvance Product Information NN 153%
None SRR 3 2 N J212%
0 1 2 3 a 5 6
Number of Response:
Total Responses 18
% Conclusion: Tandem is in early stages of implementing an

effective software house strategy. Much more support and
consistency is needed.

QUESTION: What are its strongest points?

Referrals And Cost Reductions Most Popular Points...

Marketing Cooperation Reterran

Hardware Bonus/ Cost Reduction fi RN AR AR Y 32 20

Information Exchange R SRR TS
Good Management ) SRR ‘I 11 1%
None N N E "miIs
N Ny
1 1
o 1 2 3

Numpbe: of Reipomies
Tow! Responses 9

Conclusion: Tandem has made some progress by setting up
mechanisms for referrals and hardware discounts. But follow
through, measured by responses to the following two questions,
not yet effective.

QUESTION: What are its weakest points?

Almost Half R dents Do Not Bel Tandem's

Commitment..

Lack of Commitment ‘Support

ineHective / Cumbersome

No Free Deveiopment Systems

No Change

Salesmen Duincented i Percentage Of
Seier Commimion Giver 1o Sottware House

No Cooperative Agvertiung

o i 2 3 4 5
Number of Reypomes
Tota! Responses 13

o
~
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QUESTION: If you were a Tandem software house before the
Alliance program, has Alliance changed things?

W Two-thirds Find No Difference Since Tandem
Inaugurated Alliance Program

Number 0! Feiponies

YES

Tow' Reswponses. 11

NOTE: Eleven of 15 respondents were Tandem software houses before
Alliance program,

QUESTION: Does Tandem offer you adequate support in
technical/development areas?

Respondents Pleased With Technical Support of
Products in Fieid

82 5%

3
g
é
3
:
z

b e g

YES

Tors! Respomes 16

Conclusion: Tandem's strengths are its products; market and
market planning are more of a challenge.

QUESTION: Does Tandem offer you adequate access to new product
plans and direction?

.But Dusatisfied With Guidance About Product
Direction

T

7

HNumbes of Reyponwet
/)

Tots! Responswey 17
Conclusion: Tandem has confused customers over the last two
years; clearer product direction is needed.
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QUESTION: Does Tandem offer you adequate discounts and financial
support/incentives?

Participants Divided On Attractiveness Of
Financial Incentives...

Number of Responses

YES NO P
Tota! Responses. 18

Conclusion: To attract software houses, Tandem will need to be
competitive with IBM and DEC. The following response indicates

that it is not there yet.

QUESTION: Do other vendors offer better discounts and/or
commissions?

'
None Believe Tandem's Incentives Better Than Other Vendors'

75%

Number of Responues

25%

NO DON'T KNOW

Totwsl Pesponses: 16

QUESTION: BHave Tandem Salesmen an incentive to refer business
to you?

Only Half Believed Tandem Salesmen Incented To Refer Them Business
(They Are)...

(=]

I

o

Number of Responses

LY}

-~
e T

o

DON'T KNOW

Total Responses 18
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QUESTION: Do they do so?

Tandem Salesforce Follow - Through Cited in Only In 44% Of Responses...

Numbet of Responses

YES NO

Total Responses: 16

Conclusion: Geographic consistency and better management needed °
to exploit available software.

QUESTION: I8 randem's current market organization and direction
helpful to you?

No Concensus On Tandem's Market Strategy

-
o

5,0;

13’3"'.

e S
m

Number ol Responses
L
|

-1

YES NO DON'T KNOW
Tota! Responses 16

Conclusion: Tandem has not generated clear enough signals over
last two years for a concensus of opinion to have been reached.

QUESTION: How does Tandem's Alliance program compare to other
hardware vendors' arangements?

Only 20% Give Overall Favorable Rating To Alliance Program...
7

6
5
4 -
3 -\
200

42.9°

Number of Responses

Favorabie Average Poor Don't Know

Totl Responses: 14

conclusion: Tandem must compete with larger vendors for software
houses efforts; the Alliance program needs to become more
competitive in its incentive, support and execution.
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QUESTION: Are there any aspects of Alliance you would like to
see changed or improved?

Participants Want More Support From Tandem...

= =k

Increase Support at Local Level N 20%
More Attention to Certain Markets § 10%

%

Start All Over \ 10%
==

Increase Sales Referrals \ 10%

0 1 2 3 4 5
Number of Responses

Increase Commitment and
Discounts’/Better Technical Assistance

Tota!l Responses: 10

QUESTION: Do you think Tandem's management is committed to
supporting third-party software vendors?

Half Do Not Believe In Tandem’s Commitment: Another Third
Is Not Sure...

Number of Responses

YES NO SOMEWHAT

Total Responses: 16

RESPONSES BY INDUSTRY:

Manufacturing Software Houses Most Skeptical of Tandem's Commitment to Third Party Vendors, ..

1. Non-Financial Services 2, Communications 3 Manufacturing 4 Banking'Finance 5 Cross Indsutry
4
E 54 | 75%
& W
>3 NN 4
2 s N
i \ N \‘: A\
g 100% NN 16.7% AR
14 : A
N \ AUMRRAR RN B
NN N AALRALA AR AR
E\\ﬁ AR
0 DA AN
YES NO Some YES NO Some YES NO Some YES NO Some
what what what what
Total Responses 1 Total Responses: | Totwsl Responses 4 Total Responses 6 Total Responses 4
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QBSERVATIONS ON TANDEM

QUESTION: BHave Tandenm's recent- disappointing revenues and
earnings impacted your sales?

BO% Of Particip Unhampered By Tandem's
Recent Financial Performance. ..

Tow! Rmporse 16
Conclusion: Real-world issues of making Alliance program work
and new products most important to gaining new business.

QUESTION: What do you think caused Tandem's growth rate to

slow?
Mansgement Most Often Cited For Tandem's Slowing Growth Rate..

Poor Manage—ert Marset Direction
Lack of Software ang Haroware
Corporate Sue/Rapd Growtn
Economy

Incressed Competition 'IBM

Usar Dsatafaction

Cont of Haroware

Lack of Quality Sales Peooie

- - y ¥ T Y '

] 1 7 3 4 5 6 7 L] L
Numper of Rewoorun

Totsl Responsey 17

Conclusion: Encouraging that no market limitation heading the
1ist. Revenue slowdown is of Tandem's own doing and can be
corrected.

QUESTION: Are you considering changing vendors because of

Tandem's recent results?

Nonetheless, Over 80% Of Participants Would Not
Consider Changing or Adding Hardware Vendors...

82.5%

1\\ \

Numtser of Reypones

YES NO
Tot Repomes 14

Conclusion: Tandem has a loyal group of software houses whose
products it should exploit more aggressively.
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QUESTION: Are Tandem customers that you know happy with Tandem's
A) Products, B) Product Direction, C) Sales Support,

D) Service, EB) Pricing?

Customers Very, Very Happy With Products, Sales Support And
Service, Less So With Product Direction And Pricing...

A Products

YES NO

2 h\“:\\\\'\:\\ A

L L
10 I LA
E L& ‘\&\Q\\%\“§¥ ix%%\\‘
= AN W
g “ \\‘5.‘.\\\\\5\1\\\ R

.

5 6% 2N
SSSSS » D\

DON'T KNOW YES

-

208
\\\\\\\\ W ,‘& \\\ \\-.
N@& AN \w§g<§§3

YES NO DON'T KNOW

Total Responses 15

Conclusion: Same set of strengths and weaknesses reconfirmed.
Tandem needs to be more aggressive in pricing especially when
competing in its newer targeted markets.
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QUESTION: Are these customers planning to enlarge their Tandem
installations and/or add new applications?

B0 Planning To Enlarge Tandem Installations. ..

YES FEW NO
Total Responses: 17
Conclusion: Easy expandibility of Tandem systems encourages
customer upgrades. Additional Tandem products would encourage
more multi-application customer expansions.

QUESTION: Have you observed much turnover in the Tandem
salesforce?

Salesforce Tumover Noted By Over
Half Respondents...

Number of Responies

o
YES NO

Total Responses 16

Conclusion: Salesforces and sales management issues are often a
problem for companies in transition from one market focus to
another. There was no clear indication that the turnover has
slowed or that there has been any noticeable improvement in the

quality of the salesforce.
QUESTION: 1Is this turnover slowing?

No Concensus On Whether Turnover Is Diminishing...

™
N @K\i\\\
N

33
‘{'\'\\1\-\ ‘:‘\ R ‘\
NN

222%

\ \\\\\\\\\
RULHIINN

\

Number of Responses

NO DON'T KNOW
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QUESTION: Does Tandem have a good, well trained salesforce now?

Participants Divided On Quality Of Tandem Salesforce...

7

, \ A
W NN \\-}.‘ .\" AN
.E 3 B‘\:\\\‘s\\\\\\\\\\\\\\\“\‘ \ i\\\\g\‘ \ MR
\ LI DM NN
i- 2 \\\\\\\ \\\‘\\\ N AN ‘\R\'\\}%s{\.\\‘-\x‘“ \\\\.I\ \ \::\
AN \\\\\\\\\\\\\ MN \\ \\\\\\\\\\\Q\\\\\‘
AN N LM NN W
0 '*5“\%;6s\\\\\&m@t\‘q&:&m\a:-: LMINN “*\d\\\i\\\\\\@

YES AVERAGE NO

Total Responses. 17

QUESTION: Do you agree with management's decision to
concentrate on high-performance business?

60% of Participants Positive About Tandem's High Performance
Processor Direction...

-h
o

w

N\ N \\}:\‘\x N
YES

NO DON'T KNOW

Number ol Responses
- N WA N @ ©

.

o

Total Responses: 15
Conclusion: The high-performance transaction processing market
segment demands fast (and faster) processors. Tandem will
continue to increase performance at the high end.

QUESTION: What are your expectations for Tandem short term?

Two-Thirds Expect Tandem’s Short-Term Results To Be Average
or Poor...

Good Don't Know

Total Responses: 12

Conclusion: There is no sense that Tandem has accomplished all
that is required for it to rebound short term.
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Prudential-Bache Securities makes a primary over-the-counter
market in the shares of Tandem Computers, IncC.

85-602

carol E. Muratore, CFA
(212) 214-1430

Susan J. Griffiths
(212) 214-1472
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INVESTEXT/COMPUTERS AND OFFICE EQUIPMENT
August 19, 1985

Tandem Computers - Company Report
DREXEL BURNHAM LAMBERT INCORPORATED - Labe, P.
07-30-85 (RN=508317)

TANDEM COMPUTERS (*)
(TNDM - $15 5/8)

The Concept Has Changed

Rating: BUY Shares outstanding:
52-Week Range: 29-13 Dividend: None
From To
EPS 1984A: $0.80 - P/E  1984E: 19,5x
1985E: $0.95 $0.70 1985E: 22.3x
1986E: $1.45 $1.20 1986E: 13.0x
Projected 5-year Operating return on
growth rate: 39.6% tangible assets:
Market proxy ROR1: 12.3% Total debt/equity:
Company ROR1: 22.1% Return on equity:
Market cycle beta: 2,22 Reinvestment rate:

Note: Fiscal year ends September 30.
(*) DBL makes a market in this security.

Yield

41.9 million
None

16.5%
5.2%

11.4%
11.4%




POINT OF VIEW

The stock's price action during July suggested that the unreported
quarter would be worse than the $0.18 EPS we have been predicting.
While we didn't know this for a fact, we were not that surprised by the
weak quarter reported July 27.

The character of investing in Tandem has changed from when we
recommended it six months ago. At that time we suggested a growth
stock thesis based on the secular growth and proprietary position in
transaction processing.

Subsequent developments have tended to disprove this thesis. No
one is immune from an economic recession, including Tandem. But if the
secular growth story was valid, the company should be doing better than
it is. There would be diminished growth, not declines.

At this point, and at this price, Tandem is an investment in two
developments: 1) A cyclical recovery in the computer business, like
all the others; and, 2) financial strength.

Tandem has $109 million in cash and practically no debt. At least
$80 million is not needed as far as we can see. We think Tandem should
be buying its own stock at these prices. Whether such a sensible idea
has occurred to them or not we can't say, but sooner or later this
thinking could develop. 1In the alternative, the company could do
something constructive with the cash.

The Quarter

Revenues were slightly up year-over-year but sequentially down -
not a typical computer company pattern for the June quarter. With SG&A
up $7.5 million and revenues down $2 million sequentially, it is not
surprising that a minuscule operating profit was reported. Only with a
tax credit could reported EPS reach $0.06, versus our expectations of
$0.18.

Domestic vs. International

We have no exact figures but the U.S. has been weak and Europe
strong. Tandem appears to have had special weakness toward the end of
the quarter and some "firm" orders deferred. There was no particular
change in the pattern of customers by industry type.

The best part of the quarter was that the new customer count was
high. While Tandem no longer releases these figures, we believe it was
in the mid-thirties.

Products

A lot of the revenue shortfall was new high-end TXP systems.
Presumably this is a big ticket item most affected by
budget-restrictions of customers. However, the new low-end EXT is off
to a slower than expected start. Its early yet, and it may be Tandem
hasn't learned enough yet about a new segment of the market.




Estimates

The fourth fiscal quarter ending September 30 should show some
revenue gain and better expense ratios. Our preliminary estimate is
that under these conditions the company could earn $0.14 per share
(plus or minus). There is no way that we can see last year's $0.29
surmounted. On this basis, our new estimate is $0.70 per share for
fiscal 1985, versus our earlier estimate of $0.95.

For the next fiscal year, there are no real yardsticks. On a
revenue growth expectation of 16.5% and assuming tight expense
controls, we come up with $1.20 per share, which includes a down first
fiscal quarter and easy compares thereafter. Pending better evidence,
this is what we will open with -- more conservative than our previous
$1.45,

The Balance Sheet

On June 30, Tandem had $109 million cash and the likelihood some
part of the $150 million receivables would turn into cash soon
(revenues in the quarter were only $144 million). Total long and short
debt is under $10 million, and cash exceeds all current liabilities.
There are no major capital spending plans with excess capacity.

Our hope is that this impressive war chest can be utilized to the
benefit of shareholders.




Data

The comparative income statement is shown below.

Third Fiscal Quarter
to June 30

(Data in Smill.) 1985

Product Revenues $116.9

Service & Other 27.3
Total Revenues 114.2
Ratios:

Cost of Rev. 38.9%
R&D 12.5%
SG&A 48.2%
Operating Profit 0.4%
Pretax Income 1.8
Pretax Margin 1.3%
Income Taxes (0.6)
Effective Tax

Rate credit
Net Income 2.4

Avg. Shares
(mill.) 41.9

E.P.S. $0.06

Source: Company reports.

Last Research Abstract on Tandem Computers:

1984

$119.1
22.9
141.9

% Change

(1.8)
19.2
1.6

(88.5)

(74.2)

2.2

(73.9)

(*) DBL makes a market in this security.

May 28,

1985.
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INVESTEXT/DATA PROCESSING
August 19, 1985

Tandem Computers, Inc. - Company Report
DONALDSON, LUFKIN & JENRETTE, INC. - Rooney, T.T.
07-26-85 (RN=508343)

TANDEM COMPUTERS, INC. (TNDM - 16 1/4)(%*)

Sharply Lower Third Quarter Causes Reduction in FY 85 Estimates,
Strong Hold Recommendation Maintained

Earnings Per Share P/E Ratio
52-Week Range 1984 1985E 1986E 1985E 1986E Dividend

29-13 $0.81 $0.75 $1.10 21.7 ' 14.8 Nil
Shares outstanding: 41.9 million Market capitalization: $680 million

July 26, 1985
DJIA: 1353.61
SPII: 213.97

Summary

The sharp variability that has characterized Tandem's quarterly
results in the past was again evident in June as final numbers came in
well below Street estimates. For the quarter, revenues rose to $144.2
million, or only 1.6% over the revenues for the corresponding period a
year ago ($141.9 million) and declined 1.6% sequentially. The
shortfall and budgeted-for increases in marketing substantially reduced
operating profit, which totaled only $540,000. Interest income of $1.3
million and a $550,000 tax credit made reported net income $2.4
million, or $0.06 per share. This per-share figure compares with $0.23
a year ago and $0.16 in the preceding period. Because this quarter was
$0.15-0.20 below our estimate and prospects for the fourth quarter are
more restrained, we are lowering our FY 1985 estimate to $0.75-0.80 per
share from $1.10. On the basis of our outlook for a cyclical pickup in
the economy and Tandem's relative valuation, however, we are
maintaining our strong hold recommendation on the shares.
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Comments:

1. Revenues of $160.2 million were about $12.0 million of our
estimate with most of the shortfall attributable to
lover-than-projected sales of high-end TXPs and low-end EXTs. Product
revenues totaled $116.9 million, down 1.9% from levels of a year ago,
and about $15 million short of estimate. Service and support of $27.3
million were up 19.7% from a year ago generally in line.

2. Gross margins were 61.1% compared with 59.3% a year earlier and
60.6% in the previous quarter.

3. R&D at $18.0 million was up 33.4% from the corresponding period
in FY 1984 and because of the revenue shortfall totaled 12.5% of
revenues. The sequential increase here was only about $0.4 million and
again was generally in line.

4, SG&A posted the biggest surge, rising 23.5% year over year and
12.1% sequentially. For the period, SG&A represented an inflated 48.2%
of revenues. Contributing to this surge in SG&A were new-product
programs and the addition of new marketing personnel. Total employment
has increased about 6.3% since the first of the year, with the most of
that marketing related.

5. Liquidity further improved in the quarter, with cash rising by
$1.3 million to $109.0 million. The driving factor here was a $12.4-
million decrease in accounts receivable, which went from 100 days in
March to 94 days in June. Inventories rose by $3.3 million principally
because of the shipment shortfall; however, at 59 days, it remains well
under control. Also noteworthy is that prepaid expenses rose by $20.8
million from March, while payables held even; boock value as of June 30
was $9.73 per share.

Clearly, the June quarter has caused the variability issue to
re-emerge at Tandem, but we believe that the shares at current levels
reflect much of this concern. Furthermore, like most of the
minicomputer manufacturers, Tandem's current ills will be quickly
remedied by a cyclical pickup in the economy. Longer term, the company
must become more competitive in the under-$50,000 price segment,
something that may not be an easy task given Tandem's architecture.
Despite those issues, we nonetheless recommend that investors hold the
shares at current levels. Our FY 1985 estimate is now $0.75-0.80,
while FY 1986 is now $1.10.




Table 1

Tandem Computers, Inc.

Consolidated Statement of Income

(Dollars in thousands)

Third Quarter 6/30

1985
Revenues $144,165
CGS 56,116
Gross profit $88,049
R&D 18,027
SG&A 69,482
Total 87,509
Operating profit $540
Interest, net 1,298
Pretax profit $1,838
Taxes (550)
Net profit $2,388
EPS $0.06
Shares
out. (000) 41,896
% Sales
Gross profit 61.1%
R&D expense 12.5
SG&A expense 48.2
Operating profit 0.4
Pretax profit 1.3
Tax rate NM
Net profit N

(*) DONALDSON,

1984

$141,925
57,787

$84,138
13,514
56,282
69,796

$14,342
1,243

$15,585

6,335

$9,250
$0.23

41,039

59.3%
9.
39.
10.
11.
40.
6.

NM~NOkKEk~JW0n

CONNECTION WITH THIS ACTIVITY.

% Change

+1.6%
-2.9

+4.6%
+33.4
+23.5
+25.4

-96.2%
+4.4

-88.2%
NM

-74.2%

-73.9%

+2.1%

Nine Months 6/30

1985

$450,307
175,850

$274,457
50,229
191,476
241,705

$32,752
4,759

$37,511
14,254

$23,257
$0.56

41,530

60.9%
11,
42,
p 2"
8.
38.

Dis

NOWWWUON

1984 % Change

$379,530
155,469

$224,061
37,216
153,619
190,835

$33,226
3,461

$36,687
15,409

$21,278
$0.52

40,919

59.0%

r s
UTNWDO W
oo <o wu,m

>

+18.7%
+13.1

+22.5%
+35.0
+24.6
+26.7

+1.4%
+37.5

+2.2%
-7.5

+9.3%

+7.7%

+1.5%

LUFKIN & JENRETTE SECURITIES CORPORATION MAKES A MARKET
IN THIS SECURITY AND HAS PERIODIC POSITIONS IN THIS SECURITY IN
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HAMBRECHT & QUIST INCORPORATED

Jeffry Canin
August 9, 1985
TANDEM COMPUTERS INCORPORATED (OTC-TNDM) $15 7/8
52-Week Mkt. Year Ends September 30 Calendar P/E Trend-Line
Range Val. (mil.) 1984A 1985E 1986E 1984 1985 1986 Growth Rate
$13-29 $665 $0.80* $0.65 $0.85 17 28 16 25%
* Excluding $0.24/share DISC credit
DJIN: 1320.79 SPIN: 209.43
e Third quarter reported well below projections.
e Near-term expectations effect neutral investment rating.
Third Quarter Results Year to Date: 9 Months
H&Q
6/30/85 6/30/84 % Chg Estimate 6/30/85 6/30/84 % Chg
Revenues (mil.) $144.2 $141.9 2% $155.0 $450.3  $379.5 19%
Pretax income (mil.) 1.8 15.6  (88) 12,0 37.5 36.7 2
Net income (mil.) 2.4 8.3 (74) 7.0 23.3 21.3 ]
Earnings per share $0.06 $0.23  (79) $0.16 $0.56 $0.51 9
Average shares (mil.) 41.9 41.0 2 42.4 41.8 41.5 1
Gross mergin 61.1% 59.3% 60.0% 60.9% 59.0%
Operating margin 0.4 10.1 6.8 7.3 8.8
Pretax margin 1.3 11.0 7.7 8.3 9.7
Tax rcte (29.9) 40.6 42.0 38.0 42.0
Net margin 1.7 6.5 4.5 5.2 5.6

Third Quarter Results

Tandem is the originator and leading supplier of fault-tolerant computers,
marketing its line of NomStop systems for use in on-line transaction processing
applications. The company reported disappointing results for its third fiscal quarter, the
second quarter of sequentially down revenues, and one in which Tandem barely broke
even on operations. Total sales of $144 million were up marginally on a year-to-year
basis (sales increased only as a result of higher service income) but fell 2% from the
immediately preceding quarter. Gross margins of 61.1% were near record levels but
were more than offset by a sharp ramp-up in operating expenses, both in absolute terms
and in proportion to revenues, yielding an operating margin of only 0.4%. Tandem's sharp
increase in operating expenses stemmed in part from the addition of 148 net new
employees in the third quarter (following 181 new hires in the second quarter), bringing
Tandem's total headeount to over 5,500. The excessive level is a result of both low
manufacturing attrition and hiring in line with an overly ambitious top-line growth
objective. The company's cash position at quarter-end was $109 million, up slightly from
the second quarter; accounts receivable of $151 million represented 95 days outstanding,
while inventory levels of $95 million, or 151 days, were reported (a six-day improvement
and seven-day extension, respectively, from the preceding quarter levels). EPS of $0.06
were produced with the aid of a negative effective tax (owing to a partial reversal of
first half taxes); a full tax rate of 40% would have yielded EPS of $0.03.

The company attributed poor sales, significantly below levels indicated by
management when we visited Tandem only two weeks before quarter end, to the impact
of a strong dollar overseas and industrywide weak domestic bookings. Although Tandem
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does not release revenue composition by product line, management suggests that the
sales shortfall resulted principally from a fairly slow start in deliveries of the low-cost
NonStop EXT system and from below-plan shipments of high-end NonStop TXPs.
(However, NonStop II-to-TXP upgrades apparently were marginally ahead of plan.) One
bright note in an otherwise lackluster quarter was the significant uptick in the number of
new accounts (38) the company added to its installed base. In addition, as part of the
*Tandem Alliance” program, 21 third-party software houses with industry-specific
application packages were added, bringing the cumulative total to nearly 100.

During the quarter, Tandem announced several new products: the low-end,
compact NonStop EXT; an enhanced performance version of the company's GUARDIAN
operating system; and a set of networking and office automation software packages.
Tandem's EXT offers equivalent performance to and compatibility with the company's
NonStop II, but it doesn't require a computer room environment. Unit priced at $120,000
(roughly 30% below a comparable NonStop II), the EXT will be sold both by Tandem
directly and through a newly created vertical market reseller program. GUARDIAN 90,
representing an estimated 60% rewrite of the Tandem operating system, offers
significantly enhanced performance, estimated by management to be a four- to fivefold
throughput improvement for batch applications and at least a 50% improvement for on-
line programs utilizing Tandem's Transaction Monitor Faeility. In June, the company
announced its Information Management Technology offerings, five software packages
designed to enable Tandem users to interconnect and network among Tandem host
processors and various terminals, personal computers, and faesimile machines.
Concurrently, the company announced an OEM and technology licensing agreement with
Sytek to offer broadband local area networking to Tandem accounts. Other recent
product announcements include color versions of the company's Dynamite workstation
and reduced-price NonStop memory boards. We expect a series of near-term enhanced
peripheral announcements and, more importantly, replacement models (presumably based
on CMOS gate array technology) to be introduced over the next twelve months for both
the low and high ends of Tandem's processor line.

Financial Expectations and Investment Opinion

In light of its poor third quarter performance, Tandem has taken a number of
measures to reign in expenses, including a one-week paid vacation in the fourth quarter
for all employees, a hiring freeze, and a three-month deferral on salary increases.
Additionally, in response to its historically poor ability to project quarterly business,
Tandem will adopt new statistical analysis techniques thet it hopes will result in
improved forecasting. Although we believe Tandem will retain its position as the
predominant vendor of fault-tolerant computers, benefiting from the recent demise of
several private would-be contenders and, to an extent, from the IBM/Stratus liaison
(which we believe has eliminated the specter of a near-term competitive IBM proprietary
offering), we do not envision a business turnaround in the next couple of quarters. We
are anticipating flat year-to-year revenues in the fourth quarter (of $153 million), with a
65% decrease in EPS to $0.10; our fiscal 1986 estimates assume only a 20% annual
increase in sales and operating margins that will remain below 10% of revenues. Given
the company's current operating plan, we expect the fourth quarter to be cash-flow
positive; additionally, we anticipate modest improvements in receivables and inventory
levels. In 1984, Tandem reported $0.80 in EPS on sales of $533 million. Our revised
estimates call for sales of $603 million, yielding EPS of $0.65 in fiscal 1985 (a down
bottom line after four relatively flat years) and fiscal 1986 revenues of $725 million and
EPS of $0.95. We believe Tandem shares are fully valued at present price levels and
advise investors to defer purchase, pending greater business visibility.

NOTE a




Date
Company Added
C.R. Bard 5/30/85
Cray Research 4/1/85
IBM 2/1/84
Intergraph 10/1/84
Norsk Data 1731785
;;“'Stratus Computer 5/30/85

== ="
MARTIN SIMPSON & COMPANY FOCUS LIST
Target
Potential Earnings Per Share 1987 Price Two-Year Two-Year
Price 3-5 ¥r. Sec. Calendar Years Earnings Price Potential
6/28/85 Growth Rate 19B5E 10B6E  19B7E Multiples Ob jectives Appreciation

$ 35 4% $ 2.70 $ 3.05 $ 3.50 15x $ 53 51%
85 27 4,00 5 D01 k25 22 138 62

124 15 10,80 12.75 15,00 15 225 81

31 30 1.50 2.05 2.65 20 53 71

39 35 2.40 3.00 3.80 18 68 75

15 50 0.45 0.75 1.10 25 28 83

Additional information for companies on the Focus List is available on request.
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SUMMARY OF EARNINGS ESTIMATE CHANGES

slf’/ﬂ spr2yes]

Fiscal Year Previous Estimates Revised Estimates Previous Current
Ending FY 1985 FY 1986 FY 1985 FY 1986 Recommendation Recommendation

Computer 3ystems

Burroughs 12/31 $ 6.00 $:1.15 $ 5.60 $ 6.60 B B

Honeywell 12/31 6.65 7.25 5.90 6.50 H H

IBM 12/31 11.00 13.00 10.80 12.75 B B

Minicomputers & Peripherals

Data General 9/30 2.00 3.00 1.00 2.00 B B

Digital Equipment 6/30 6.25 7.95 6.15 6.50 H H

Norsk Data 12/31 2.25 2.80 2.40 3.00 B B
«= Tandem 9/30 1.00 1.35 0.90 1.20 H H

Microcomputers & Workstations

Altos 6/30 0.79 1.05 0.77 1.00 B B

Apollo 12/31 %10 1.40 0.95 125 B H

Apple 9/30 1.05 Te2h 0.75 NC H H

Speclalty Electronics

Vicon Industries 9/30 0.85 1.05 0.60 0.90 B B

Telecommunications

GCeneral Datacomm 9/30 1.05 1.30 0.90 1.20 B B

Paradyne 12/31 0.60 1.00 0.40 0.90 B B

Computer Graphics

Auto-trol 12/31 (0.10) 0.30 (0.50) 0.25 H H

Valid Logic 12/31 0.55 0.80 0.50 0.75 H H

Business Forms & Checks

Moore Corporation 12/31 1.70 1.85 1.65 NC H H

Hospital Supplies

Johnson & Johnson 12/31 3.40 3.85 3.35 NC B B

Hospital Management

American Hospital Supply 8/31 2.20 2.55 2.25 2.60 H B

A: Actual
NC: No change in estimate
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COMPUTER SYSTEMS
Burroughs

Cray Research
Honeywe | |

I BM

NCR

Sperry

MINICOMPUTERS & PERIPHERALS
Data General

Dataproducts

Digital Equipment

Norsk Data

Prime Computer

Printronix

- Stratus Computer
= landem Computers

Wang Laboratories B

MICROCOMPUTERS & WORKSTATIONS
Altos Computer Systems

Apollo Computer

Apple Computer

Convergent Technologies

COMPUTER SERVICES & SOFTWARE
Automatic Data Processing
Cullinet Software

Quotron Systems

Reynolds & Reynolds

CONNECTORS
AMP

Augat

Burndy

Thomas & Betts

INSTRUMENTS

John Fluke Manufacturing
Hewlett-Packard
Tektronix

SPECIALTY ELECTRONICS

«.V. Philips (1)
Sensormat ic

Times Fiber Communications
Vicon Industries

Xerox Corporation

Analyst

FH
FH
FH
FH
FH
FH

LES
RSA
MS/LES
LES
LES
RSA
LES
LES
LES

PR
PR
LES
PR

RSA
RFR
RSA
RSA

CMB
CMB
CMB
CMB

MS
PR
RFR

MS

MS

MS

RSA
MS/RSA

Quality
Rating

111
I
[l
[
I1I
IT1

11
II1
11
I11
II
II1
Iv
Il
II

v
111
Iv
Iv

I1
11
I1I
111

I11
I1I
11

III

11

11
I1I
111
111
111

) i¥r.
Rec.

Buy
Buy
Hold
nn'_v
Hold
Hold

Buy
Buy
Hold
Buy
Hold
Hold
Buy
Hold
Hold

Buy

Hold
Haold
Hold

Hold
Hold
Hold
Sell

Hold
Sell
Sell
Hold

Hold
Hold
Held

Buy
Buy
Hold
Buy
Hold

Price
6/28/85

$59
BS5
62
124
il

53

37
13
94
39
19
11
15
18
18

20
18

53
27
11

hd

W = b L
VMo NN

25

61

15

12

53

ANNUAL EARNINGS PER SHARE

Fiscal
Yoar

2/131
12/31
12/131
12/31
12/131

1/31

9/30
3/31
6/30
12/31]
12/31
3/31
12/131
9/30
6/30

67130
12/31
9/30
12/31

6/30
4/30
12/31
9/30

12/31
12/31
12/31
12/31

9/30
10/31
5/31

12/31
5/131
12/31
9/30
12/31

1982

— 0

b e g

—

2.80
.18
.61
.39
A9

114

.l

.92
.37
.53
.94
.99
.34
.30)
.76
.88

.50
L0}
.06

A2

71
.28
«32
.66

.10
.26
.27
.52

.95
. ¥ 4

4,25

OO O™

.50
67
.78
4
1

1983

$4.60
1.

A6

N RO WL

Wnwoo

— ) e D =

r v |
i

04

AT

.65

.97

.70

.00

e

32

.68

_

« 32

.10
76
.16

0.58
a i
.28
A0

NO Q-

s

EOO O

.86
LAl
.69
.50

+ 52
.50
.01
b

16
.69

W57

A2
.92
+ 56
.56
.68

1984

$5.
o
6.
10.
3.
3.

woom coooco

PO e s

D O = = LY = D

4n
65
29
77
0o
86

.60
.26
«73
.90

09

.70
.22
.81
.52

.65
b
.97
.02)

14
.54
.78
.61

.87
=D
.07
45

sl
<13
Ja4

.74
.65
A1)

A2

1985E

$5.60
4.00
5.90
10,80
3.15
4,66

1.00
1.32
6.15
2.40
1515
1.26
0.45
0.90
0.38

0.77
0.95
0.75

0.20

2.45
0.81
0.90
4,00

1.25
0.95
0,95
2,45

1.95
2.05
4,50

1.80
0.25
0,50
0.60
3.90

1986E

$6.60
5.00
6.50
12.75
3.50
5.60

.00
.25
<25
.60

C) = e

W o= =
=
v

.70
.20
.05
.85

B == e

~

.40

2.00
0.45
0.80
0.90
4.25

1985

11
21
11
11
10
11

37
10

16

-
|

33
20
&7

14
2]
24
35

26
23
13
14

13
17
14

32
24
10

19
87
14

13
44
i
15
18

11
16
14

2
&

19

11

19
18
11
12

11
15
13
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COMPUTER SYSTFMS
Burroughs

Cray Research
Honeywel |

IBM

NCR

Sperry

MINICOMPUTERS & PERIPHERALS
Data General
Dataproducts
Digital Equipment
Prime Computer
Printronix
= Stratus Computer
==Tandem Computers
Wang Laboratories B

MICROCOMPUTERS & WORKSTATIONS
+ Altos Computer Systems
o Apollo Computer
+ Apple Computer

Convergent Technologies

COMPUTER SERVICES & SOFTWARE
Automatic Data Processing
Cullinet Software

Quotron Systems

Reynolds & Revnolds

CONNECTORS

AMP

Augat

Burndy

Thomas & Betts

INSTRUMENTS

John Fluke Manufacturing
Hewlett-Packard
Tektronix

SPECIALTY ELECTRONICS
Sensormatic

Times Fiber Communications
Vicon Industries

Xerox Corporation

Fiscal Year

Ending

Dec./R.-85
Dec./R4-R5
Dec. /R4-BS
Dec./84-85
Dec./B4-85
Mar./85-86

Sep./B4-85
Mar./85-86
June/85-86
Dec./84-85
Mar./B85-86
Dec./B4-85
Sep./B4-85
June/85-86

June/85-86
Dec. fﬂfo-sﬁ
Sep./B4-85
Dec./84-85

June/B5-86
Apr./B5-86
Dec./B4-85
Sep./B4-85

Dec./B4-85
Dec./B84-85
Dec./B4-85
Dec./84-85

Sep./B4-85
Oct./84-85
May /B4-85

May /B84-85
Dec./B4-B5
Sep./84-85
Dec./84-85

First
Act ,

$0.95
0,19
.96
1.97
0.43
0.77

0.40
0.42
1.38
0.21
0.44
0.04
0.24
0.36

0.25
0.113
0.10
0.09

0.44
0.18
0.20
0.77

0.28
0.10
0.16
1.24

Quarter

Act

$1.03
2.05
1.00
1.61
0.43
0.95

0.87

E

($0.40)E

1.00
0,25

E

($0.15)E

0.08
0.34
0.00

0.21
0.26
0.75
0.01

ooCcOo
00 == K N
WuNO

0.10
0.13
0.18
1.06

E

E

mm

Second

Act .

$1.26
0.27
1.70
2.65
0.73
0.68

0.55
0.26
1.81
0.27
0.46
0.04
0.05
0.40

0.12
0,17
0.15
0.11

0.57

0.20
0.02
0.13
0.91

Quarter
Est.

$1.00
0.38
.00
. L1
.73
.85

SO N -

0.34
($0.05)
1.50
0.26
($0.10)
0.09
0.16
0.20

0.65
0.25
0.22
1.02

0.07
0.12
0.19
1.10

A

A

>> >

QUARTERLY EARNINGS PER SHARE

Third_ Quarter

Act.

$1.11
0.92
1.28
2.60
0.65
1.32

0.71
0.52
0.30
0.26
0.06
0.23
0.12

0.18
0.20
0.30
0.07

0.73
0.21
0.19
0.94

Est.

$1.10
0.87
1.25
2.45
0.66
1.50

($0.21)
0.25
1.60
0.29
0.20
0.12
0.18
0.35

0.26

0.22
($0.24)

0.06

0.85
0.27
0.25
1.00

0.05
0.10
0.08
0.90

Fourth Quarter

SACEs — RRty=
$2.08 $2.47
1.07 0.70
235 2.65
3.55 4,39
1.23 1.33
1.89 2.30
0.85 0.00
0.12 0.35
l.44 E 2,40
0.31 0.35
0.10 0.30
0.08 0.16
0.29 0.22
($0.50)E 0.45
0.22 E 0.30
0.25 0.25
0.42 0.08
($0.26) 0.11
0.71 E 0.80
0.22 0.31
0.19 0.26
1.01 1.10
0.37 0.39
0.25 0.31
0.29 0.30
0.52 0.67
0.48 0.51
0.65 0.61
1.73 1.06
0.12 0.03
0.05 0.15
0.14 0.15
0.51 0.84

Fiscal Year
‘Act.  Est.
$5.40 $5.60
2.65 4.00
6.29 5.90
10.77 10.80
3.00 3.15
4,66 5.60
2.60 1.00
1.32 0.15
6.15 E 6.50
1.09 115
1.26 0.25
0.22 0.45
0.81 0.90
0.38 E 1.00
0.77 E 1.00
0.75 0.95
0.97 0.75
($0.02) 0.20
2,45 E 2.80
0.81 1.05
0.78 0.90
3.61 4.00
1.87 1:25
1.37 0.95
1.07 0.95
2.45 2.45
1.71 1.95
2:13 2.05
444 4.50
0.65 0.25
($0.11) 0.50
0.61 0.60
3.42 3.90




Minicomputers & Peripherals Le-ellen Spelman (212) 306-5212

Price Estimated E.P.S. One-Year

Company Symbol 6/28/85 FY 1985 FY 1086 Recommendation
Norsk Data NORKZ $39 $2.40 $3.00 BUY
—Stratus STRA 15 0.45 0.75 BUY
Prime PRM 19 1.15 1.50 HOLD
Data General DGN 37 1.00 2.00 BUY

While most of the minicomputer vendors have experienced a sharp
drop-off in demand, Norwegian-based Norsk Data continues to build momentum.
On a preliminary basis, it appears that orders were up 70% in the first half
versus the comparable period last year., Unlike its U.S. counterparts, Norsk
sees no signs of a recession in the European computer industry - an
observation confirmed by Nixdorf and Olivetti as well. Revenues and profits
appear to be well ahead of plan (Norsk will report first half results in
August) and thus we have raised our estimates to $2.40 and $3.00, from $2.25
and $2.80, for 1985 and 1986 respectively. We continue to recommend purchase
of the shares.

Incoming business at Stratus continues to be very strong, with the
company unaffected by the current computer industry slowdown. Orders from IBM
are building momentum and should account for 10-20% of total revenues this
year, and possibly as high as 40% in 1986. The current quarter should come in
on plan, at $0.09 in earnings per share, versus $0.04 a year ago. We continue
to believe that Stratus has an excellent franchise in the fault-tolerant
market. The recent collapse of Auragen and Synapse, two start-ups in this
area, underscores Stratus' achievement. Our estimate for the year is
unchanged at $0.45 per share and we recommend purchase of the shares.

Prime's minicomputer business is holding up comparatively better
than many of its peers, largely due to a strong product cycle and end-user
orientation. The company is continuing to hire quite aggressively at a time
when many vendors have instituted lay-offs. The sales force was expanded by
8% this quarter, following gains of 10%, 12% and 9% in the three preceeding
periods. While this expansion will benefit Prime when orders rebound, it
could result in significant margin pressure if the industry remains in a
slump. Prime's international business continues to be very strong, with no
slowing in sight, while the domestic side is still sluggish, with the sales
cycle still lengthening. The top-end 9955 is doing very well, and is making
up for the slump in the mid-range. Second quarter earnings should be slightly
ahead of the $0.25 per share reported in the first quarter, but no higher than
the $0.27 earned in the year earlier period. Our estimate for the full year
remains at $1.15, versus $1.09. We expect the stock to be an average
performer in coming months.

For the first time as a public company, Data General is expected to
report a loss from operations. Weak incoming orders which, if anything, have
deteriorated recently, have forced the company to dismiss 7% of its work
force, or 1,300 employees. While severance benefits will result in a one-time
cost to the company of $4-5 million, in our estimation, employment reductions
will save about $35 million, or more than $1.00 per share, in annual
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Martin Simpson & Company, Inc., 150 Broadway, New York, NY 10038
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Tandem Computers

* Company visit encouraging: management actions constructive.

* Accelerated growth rate and predictable earnings may still be
6-12 months away.

* Rating unchanged at 3-3. E.P.S. estimates $1.10 for FY85 and
$1.40 for FY86.

TNDM (22 7/8) -- OTC
Earnings Per Share Shares Dl
Fiscal Year Ending P/E Ind. Opinion 0/S Week
9/84 9/85E 9/86E 1985E Div. Yield N L (mil.) Range
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DJIA: 1274.18
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Priced as of the close, May 10, 1985.
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While we are not changing our 3-3 rating, our visit last week with
Tandem management was encouraging. We have been concerned that the
steps necessary to regain lost momentum in product introductions and
revenue growth were not being taken. Tandem has tremendous value-added
in its technology for on-line transaction processing and a happy if
small (900 customers) customer base. To take advantage of its still
unique strengths in transaction processing, networking and database
management, however, Tandem needed to address some basics: broaden the
product line; expand applications software library; become more price
competitive to gain new customers and maximize revenues from existing
ones.




Implementation is still a risk; another 6-12 months may be
required for product line and applications software deficiencies to be
remedied. We do not think that revenue growth above the current
25%-30% level or more predictable quarterly earnings can be achieved
before then. Our earnings-per-share estimates are $1.10 for fiscal
1985 and $1.40 for fiscal 1986. We are hopeful that Tandem can become
a long-term player as a profitable company. The market potential for
on-line transaction processing is largely untapped; Tandem has a solid
technology base and is clearly not a "me-too" vendor. 1Its future will
not be market or competitor constrained; it will depend on the
company's own actions.

Management appears to be tackling the issues which have been
constraining its growth. While it is too early to declare the
transition completed, Tandem has made progress identifying areas for
action. Their assessment is realistic and their plans appropriate.

Among actions already instigated:

* Formal financial controls, planning and forecasting, which are
described by the company as still at a rudimentary level. Continuing
effort is being expended in this area.

* R&D efforts productized for next two years:

- Low-end, entry-level system: a departmental computer.

- High-end processor.

- Standard interfaces: enhanced SNA, including Document
Interchange and Document Content architectures for supporting IBM
office systems protocols; European and American local and wide area
communications standards; gateways to other vendors; General Motors'
MAPS standard for factory automation.

- Network management and control software.

- Additional languages: C, PASCAL, and ADA.

- Data base enhancements for improved system performance.

- Fourth generation languages for easier program creation.

- By June: new release of operating system with improved
performance in batch and TMF (fault-tolerant) operations; professional
support services software (IBM PC connectivity to Tandem mail and

message products).

* Third-party software houses doubled in last 15 months; expected
to double again.

* Identification of strategic market segments and penetration
plans by segment.




‘—

* Efforts to improve quality of sales and sales management.
. * A constructive focus on competitive pressures.

Tandem will be organizing its product development and marketing
efforts around targeted market segments: manufacturing; banking;
telecommunications; point-of-sale; airlines; and Federal government.
The company is identifying product, marketing and support requirements
for each segment. There has been solid progress on elementary level;
successful execution is needed over the next year. The new awareness
at Tandem headquarters needs to be transmitted effectively to its field
organization.

Prudential-Bache Securities makes a primary over-the-counter market in
the shares of Tandem Computer.
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POINT OF VIEW

Tandem is gradually getting its product house in order, both
hardware and software, and does not face an exceptional degree of
competition. While there will be more spending for the future in the
next two quarters, the outlook for fiscal 1986 as the fruition of these
programs occur looks good, as well as the longer-term outlook. We are
maintaining our BUY rating on the stock.

Hardware

Tandem is today a three product company: the high-end TXP
processor, the mid-range NonStop II, and the newly (last month)
announced EXT. It is too early to accurately predict the EXT, but
there are several multiple-hundred order programs in the mill and we
expect very big business from existing Tandem users who could buy these
as cheap network nodes. Right now, we feel optimistic on this program.
The V8 disk program, announced several months back, has been a major
success. The terminal/workstation area seems to be progressing, even
though the new Dynamite workstation is probably four months behind
plan. The software to work it is now available and we expect better
results in the months ahead.

This is a good lineup of products and the entry level EXT is
important - both in Europe, which is more price-sensitive, and as a VAR
(valued-added remarketer) product here quite apart from the user base.

In early 1986, we expect the first Tandem processor built with
gate array technology (some components, like tape controllers, are
already implemented in LSI gate arrays) which will help, although a new
truly high-end machine appears to be more like 1987.

Software

The most important near-term development expected is the B-double
zero release of the operating system, expected to be free of existing
customers with prerequisite software and priced in a package for new
users, which should enhance Tandem processor performance very
significantly in some applications.

We are also expecting over the next several months more office
automation software, including remote facsimile support and new
electronic mail packages.

In the applications area, several things are happening. The
third-party software development program is moving ahead. Six new




software houses were added last quarter and three systems integrators.
Tandem now has a total of 68 software houses, 17 OEMs, and three
systems integrators in its program. Over the next 12 months, we should
be seeing more and more applications packages from this group. The
second thing has been that Tandem has focused on lines of business and
is making decisions as to what will be developed internally, what
externally, and of the external pieces, trying to be selective and
select only larger prestigious organizations to do the software
writing. These are more readily identifiable to customers and easier to
sell.

The two areas where Tandem perceives itself not be fully up to
snuff is in application generators or tools, and in gateways in the
office environment. The customer wants to know he can interface into
Ethernet, Starlan, etc. whether or not he has any present intention to
do so. We believe Tandem is moving rapidly to plug these holes but we
doubt if these will be in place before fiscal 1986.

Competition

The IBM System 88 so far has not been much of a factor. This is
the Stratus FT 250 repackaged and sold under the IBM label. IBM sells
it for a higher price than Stratus, and does not claim IBM SNA
compatibility. It has been bid, usually as a last resort, by IBM in a
few identifiable places so far without success., The IBM agreement adds
credibility to Stratus, but Tandem should win competitions on the
merits. This was true in the past as well, when Tandem consistently won
the bulk of competitions.

The recent announcement of ACI, a major Tandem software house,
that it would write programs for Stratus, should not be viewed with
alarm but more in the context it would be a prudent thing to do for a
software firm specializing in transactions - in case Stratus should be
quite successful.

Financials

Tandem is not going overboard on cost controls but is selectively
hiring -- what we call "careful hiring." High-growth areas need more
people and some modest buildup is needed. Near-term, the key is
volume. The company needs $175 million this quarter to make a
consensus-type $0.30 per share estimate factoring in cost expectations.
This would be a nice rebound from the $0.16 reported last quarter and
well up from last year's $0.23 per share. It is simply too early to
make this determination, especially with sluggish conditions throughout
the computer industry, but we remain optimistic. We are not making any
changes in our $1.20 EPS estimate for fiscal 1985 nor in our $1.70 for
fiscal 1985.

Stock Performance/Opinion
Tandem stock has rebounded nicely from the excessive lows as last

quarter's expectation were reduced. We expect the stock to basically
mill around for awhile until the current quarter can be perceived more

19




clearly, and investors get greater confidence of the prospects for
fiscal 1986 and beyond. We are maintaining our Buy rating on the
stock.

This article originally appeared in Computer Talk dated May 20, 1985
Last Research Abstract on Tandem Computers: May 7, 1985

(M) - DBL makes a market in this security.
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TANDEM COMPUTERS (M)
(TNDM - $20 3/8)

Reducing Estimates Slightly,
Maintain BUY Rating

Rating: BUY Shares outstanding: 41.4 million
52-Week Range: 29-13 Dividend: None Yield None
From To
EPS 1984A: §$0.80 = P/E 1984A: 25.5x
1985E: §$1.25 $1.20 1985E: 17.0x
1986E: §$1.75 $1.70 1986E: 12.0x
Projected 5-year Operating return on
growth rate: <pls tangible assets: 16.5%
Market proxy ROR1: 12.5% Total debt/equity: 5.2%
Company ROR1: 1.3% Return on equity: 11.4%
Market cycle beta: 2022 Reinvestment rate: 11.4%

Fiscal Year Ends September.

POINT OF VIEW

Quarter as generally expected, but revenues a bit light. Shaving
estimates slightly but consider product positioning now to be quite
strong. Maintain our BUY rating.

DISCUSSION

Tandem's operating results for the second fiscal quarter ended
March 31, 1985 were released recently. Earnings per share of $0.16 were
in agreement with our most recent expectations, although below our
early line on the quarter. We were, however, moderately disappointed
with $146 million in revenues; early on, we had been hoping for $8-10
million higher.

The revenue picture reflects, we believe, a shortfall in upgrades
to the high-end TXP processor and a slow start in the Dynamite series
of workstations/terminals in a product sense, and the strength of the
dollar and a little bit of weakness attributable to the general
computer industry environment. We cannot help but feel there was some
shortfall at the NonStop II and low-end product level due to the widely
leaked expectations of a new Tandem low-end product; the early April
introduction of the EXP system probably held up some orders.




The profit margin picture was affected by a net new hiring of 181
geople, the costs associated with new product introductions, and
increased advertising expense.

The balance sheet remains very strong, with $108 million cash,
about $18 million in total debt including capitalized leases, and $403
million in equity.

Although Tandem no longer releases new customer count, we believe
the quarter was strong and above a year ago and the quality of customer
was also good.

The hardware product line is now well set with the EXT
announcement, with three procesor lines and the V8 disk, with
appropriate terminals. What remains is the major operating systems
software release, which we expect shortly and which should enhance the
performance of all Tandem systems. Over the next 12-18 months, the
fruits of the third-party software development program begun some 18
months ago should bear fruit in more application software availability.
The stage should be well set for growth. We have tried to take account
of the current slower spending environment against these positives and
have only slightly moderated our forecast for fiscal 1985. We are now
at $670 million in revenue and $1.20 per share in earnings (versus our
earlier estimate of $1.25).

The company appears to be more cautious and gearing down expenses
for a more conservative growth rate, like 25%. We believe a lot of
analysts will be gearing down accordingly and probably winding up with

1.40-51.50 per share forecasts. In our view, the company gearing down
to lower volume levels is a positive, because all the signs of
exceeding the volume target are there while the expenses will be low.
We believe revenue can be up close to 30% in fiscal 1986 and are using
a figure of $855 million, with EPS likely to be up over 40%. We are now
using $1.70 per share as a single-point figure rather than §$1.75 as
before.

We feel good about Tandem and retain our Buy rating. The stock has
over-reacted, in our view. Moreover, we consider the IBM System/88
announcement extremely positive. The more people IBM tells that Tandem
has been right for the past 10 years the better, and on the merits,
Tandem should have no problems dealing with a fault-tolerant
minicomputer.

Last Research Abstract on Tandem Computers: April 23, 1985

(M) DBL makes a market in this security.
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Tandem Computers Inc., (*)
TNDM - OTC - BUY

Outlook Improving

52-Week Earnings Per Share (**) P/E Ratio
Price Range 1984 1985E 1986E 1985E 1986E
518 $40.13 $0.80 $1.25 $1.75 14.4 10.2
Return on
Yield Equity
None 9.7%

(*) Drexel Burnham Lambert Incorporated makes a market in this security.
(**) Fiscal year ends September 30th.

POINT OF VIEW
Tandem, the world's largest vendor of fault-tolerant systems

optimized for transaction processing, was a disappointing stock in

early 1980s due to a combination of too-high valuation and not enough
growth, and more recently, due to erratic operating performance. The
stock, now half its high last year, appears to us to have overreacted.

We believe the following:

(1) The potential market is large and growing, with very limited
direct competition.

(2) The company has greatly improved its product line and
competitiveness.

(3) Drastic improvement is in evidence in financial controls, and
more recently, in cost control,.

(4) Investors appear to have given up on a 30% growth rate, and
could be surprised over the next few years.

(5) We recommend purchase of Tandem stock for intermediate-term
investors who can withstand above average volatility.




BACKGROUND

In the fiscal year ended September 30, 1984, Tandem had revenues
of $533 million, divided 84% equipment sales, and 16% service and
other. The company announced its first computer system product, the
NonStop I, in 1975, after having been founded in 1974 by a group that
previously had been associated with Hewlett-Packard Corporation. The
company became publicly-owned in December 1977 and through fiscal 1981
reported spectacular growth, practically doubling every year. Operating
margins in the 16%-20% range were customarily reported, reflecting the
relatively proprietary nature of the company's product and strong
acceptance by users.

Since then, a variety of problems overtook the company. Apparently
encouraged by early success, the company expanded too rapidly and even
today has significant overcapacity. Far too much of the business was
done in the closing weeks of a quarter, with tremendous pressure on
orders and shipments. Inventories and receivables typically were high,
and the company consumed cash. The turnover of executives accelerated,
and overall personnel turnover increased. Revenue growth slowed to
50%, then 34% and last year, 27%. Margins declined, and earnings
flattened.

One result has been virtually no earnings growth for the last
three consecutive fiscal years. Perhaps more than any other single
event though, the unexpectedly disastrous March quarter a year ago hurt
investors. In the December quarter, Tandem had earned $0.24 per share
and in October introduced a hot new product, the TXP, and most
investors expected that the following quarter would be sequentially up
-- not the $0.05 per share that was reported. The explanation that the
company was seeing "mainframe" seasonal-type spending patterns by users
didn't sit that well with investors, who were unprepared. Not only
were estimates marked down, but longer-term growth rate assumptions
were reexamined and reduced. From a peak of $40 1/4, the stock was
marked down to a low of 13,

Tandem still doesn't operate with any backlog to speak of, but
then neither does anyone else in the industry these days. However,
there are reasons to expect stronger performance, without any
guarantees everything will be smooth. If we look at today versus five
years ago, it may be more apparent.
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In short, we think we see a very different company today, one that
is more disciplined and more controlled and one that understands not
only the opportunities but also the problems.

So much for a thumbnail background. We turn next to the
opportunities, and the risks as well.

Opportunities

Tandem's computer architecture has some peculiar features. It is
optimized for rapid processing of "transactions," which are typically
described in a limited number of data fields with relatively
streamlined instruction sets; Tandem primarily uses 16-bit worldlength
though its more recent products have 32-bit internal structure. This is
not a drawback in this market, and in fact most studies conclude Tandem
has a performance advantage over other equipment in these types of
applications. Tandem also has parallel processors connected by a
high-speed bus to checkpoint back and forth, so that a high degree of
fault tolerance is achieved; moreover, this duality is carried through
to disk controllers and disk. While this is a catchy idea, it is not
really worth much in today's environment, but nonetheless handy to
have, Data processing managers do, however, love the high degree of
data integrity that Tandem systems provide. And, the painless and easy
modular expansion -- truly linear -- up to 16 processors is very
advantageous.

On top of this still-unchallenged architecture, Tandem over the
years has developed as broad a range of operating system software and
utility programs as most people might want. A typical Tandem sale in
the old days was a pair of processors to a user, who would then spend
9-12 months developing his application, and then purchase more units
the following year to implement his application and continue to grow
over time. The modularity of the product got around the argument that
Tandem was a one-product company.

The difficulty that Tandem eventually ran into was several fold:

1. Competition, even with vastly less sophisticated solutions,
improved their transaction performance.

2. Users, partly unsold by competitors, became less willing to
devote enough programmer support to do the applications unless the case
was overwhelming.

3. High-performance products carried a higher initial sale price
and a higher ultimate commitment, leaving a void at the bottom.

Tandem's response was to offer a leadership product (TXP) and
regain image with users, and broaden the product line with lower level
entry points. Anywhere in the computer business, getting installed is
always a step in selling more to an account. Ancillary product support
in the peripherals was stepped up. And, most of all, the company
finally began to strongly encourage third-party software support. This
is the key to the 1980s in the industry since the more applications




that can be written on Tandem, the greater the potential market. A
single application can be ported to a large number of users rather than
one of a kind, and the user is much more easily sold if a "canned"
packaged is readily observable and referenceable.

The computer world has been moving from "batch" to "on-line" for
more than a decade. Studies suggest that we have moved from maybe 10%
on-line to 60-70% today. What portion of this is "transaction” oriented
is anybody's guess, but it is clearly a multi-billion dollar market. We
do not consider Tandem at its present size in any way limited by size

of market.




Problems

We have already alluded to the principal problem. Most every
entity has a computer today. The installed vendor is always going to
resist any intrusion, and fight for any new applications. This is true
even though in every case involving transactions Tandem has a better
solution. The only two companies really worth worrying about are IBM
and DEC; it is quite clear that neither is going to confront Tandem
head-on in a product sense. In fact, in IBM's case, transaction
processing is the weakest part of IBM software. Moreover, IBM has
serious architectural restraints.

To deal with this problem, Tandem has to change from a sales
company to a marketing company. There are signs this is underway. In
addition, Tandem needs to become a software purveyor, not just
hardware. There are signs this too is underway. If we are correct in
our assessment, Tandem could grow 30% a year for the next few years,
which would be an upside surprise for investors.
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Recent Development

Tandem has revamped its product pricing in recent months, by (1)
raising the price of the high-end TXP processor 4%; (2) reducing old
low-end NonStop I prices from 12% to 45% (these have been out of new
production for years but a number of low-end systems are in inventory);
(3) reducing prices 24% on the mid-range NonStop I11; and (4)
establishing a trade-in program to enable customers to get TXP
processors in exchange for NonStop I and 11 processors at credits
ranging from 60% of their list price.

The goal is to lower the entry price to get into the Tandem
product line, and relieve user anxiety over selecting the wrong system
for this need since he can always trade up.

We are very bullish on these changes. Moreover, over the next 12
months, we expect the following:

1. New additions to system software, particularly in disk
handling.

2. A new-low end system (code named "Checkmate") -- probably for
January or February introduction.

3. A continuing stream of third-party software agreements and
announcements.

4. No adverse surprises in the numbers

The latter is of more than passing interest. The quarterly
earnings risks began with the September quarter, already reported, and
which came out above investor expectations. (See Volume I, Issue 1 of
"Computer Talk," P.14 discussing the quarter's 30% revenue gain and 38%
earnings gain.) We attribute this to the TXP trade-in program. The
December quarter also poses some risks, but we believe earnings will be
at least flat with the September quarter and roughly 25% up from last
year. While there is a risk revenues could be a little light, we do not
believe investors will be disappointed by earnings. The real key is
the upcoming March quarter. This is the quarter Tandem fell down last
year. Our expectation is that earnings will be flat with the December
quarter - some six times those of a year ago and an upside surprise. If
Tandem can do this, investor confidence in estimates should increase
dramatically and with it, we believe, renew expectations of rapid
growth.

Finance




Few areas of operations are as clear as finance. At the end of
fiscal 1982, Tandem's inventory of $101.3 million was 93% of 1982's
cost of revenues. Receivables were more than 36% of revenues. Cash of
$24.8 million was 9% of revenues. At the end of fiscal 1984, by
contrast, inventories were 42% of cost of revenues, receivables were
27% of revenues, and cash of $106.9 million was 20% of revenues. Tandem
was then, and is now, essentially debt-free.

Previously, revenue recognition was typically made on anything
that moved off the loading dock at the end of the quarter regardless of
wvhen it was to be installed. Now, revenue is recognized only on
equipment that is installed within 15 days of shipment domestically or
30 days internationally, the most conservative policy in the industry.
Operating margins, 17.7% and 19.4% in fiscal 1980 and 1981,
respectively, had declined to 9.6% in fiscal 1984. We believe these
can recover to 12.5% or more in fiscal 1985, and over 14% in fiscal
1986. Combined with revenue growth, the earnings dynamics become
exceptional. In fiscal 1985, we believe EPS can fall in a range of
$1.25 to $1.35, and in fiscal 1986, from $1.75 to $1.85. Calendarizing
these numbers gets to $1.40 or so in 1985, and approaching $2.00 in
calendar 1986. By our calculations, 30% revenue growth in 1985 would
not draw down cash very greatly -- improving margins should increase
profitability and there are low capital spending needs with an
overcapacity situation.

Part of the improved profitability comes with volume and a higher
portion of new high-margin products in the mix; part comes from a
hiring freeze (except sales) and reexamination and cost control of the
overhead accounts. The emphasis on profitability and asset management
are (in broad terms) something new at Tandem.

The balance sheet is, in a word, powerful. Summary data is shown
in a table in the appendix. Also attached in the appendix are (1) our
"optimistic" model for Tandem's quarterly earnings, not our official or
more conservative numbers, and (2) a brief financial summary.

Prices of securities mentioned in this report:
Hewlett-Packard Company - HWP (NYSE-34)

International Business Machines Corporation - IBM (NYSE-121)
Digital Equipment Corporation - DEC (NYSE-109)




Table i

Tandem Computers Inc.
Balance Sheet Data

(S in millions)

Cash & Equivalents
Accounts Receivable
Inventories

Prepaid Expenses
Total Current Asset

Short-term Debt
Other Current Liabilities
Total Current Liabilities

Net Working Capital

Gross Plant, Property

and Equipment
Accum. Depreciation
Net Plant

Other Assets
Total Net Assets

Long-term Debt
Capitalized Leases
Deferred Taxes
Shareholders' Equity
Total Net Capital

9/30/84
$106.9
146.3
92.4
7.0
$352.6

$15.0
74.1
$89.2

$263.4

191.7
50.3
$141.4

7.8
$412.6
5.4
13,7
20.4

375.1
$412.6

9/30/83
$93.5
119.6

85.9
11,
$310.

$3.
53.
$56.
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$254.

132.
34,
$98.

6.
$359.
15.
24,

311.
$359.
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Copyright
INVESTEXT/DATA PROCESSING
Table ii
TANDEM COMPUTERS INC.
(Data in $000)
Years to 9/30

[Part 1 of 3]

Actual Actual Actual

1Q84 2084 3084

12/31/83 3/31/84 6/30/84

Product Revenue $108,474 $91,223 $119,064
Service & Other 17,895 20,012 22,861
Total Revenue 126,369 111,236 141,925
Cost of Revenue 50,437 47,245 57,787
$ of Revenue 39.9% 42.5% 40.7%
R&D 10,849 12,853 13,514
$ of Revenue 8.6% 11.6% 9.5%
SG&A 48,205 49,032 56,282
$ of Revenue 38.1% 44.2% 39.7%
Operating Costs 109,491 109,230 127,583
Operating Profit 16,878 2,006 14,342
Oper. Profit Margin 13.4% 1.8% 10.1%
Other Income, Net 1,076 1,142 1,243
Pretax Income 17,954 3,148 15,585
Pretax Margin 14.2% 2.8% 11.0%
Income Taxes 7,900 1,174 6,335
Tax Rate 44 .,0% 37.3% 40.6%
Net Rate 10,054 1,974 9,250
Avg. Shares (000) 41,841 41,794 41,039
E.P.S. $0.24 $0.05 $023

Actual
4084
9/30/84

$129,850
23,240
153,090

63,341
41.4%
15,298
10.0%
56,576
37.0%
135,215

17,875
11.7%

1,722
19,597
12.8%
7,667
39.1%
11,930
40,923

$0.29

Actual
Year B84
9/30/84

$448,611
84,009
532,620

218,810
41.1%
52,514
9.9%
210,195
39.5%
481,519

51,101
9.6%

5,183
56,284
10.6%
23,076
41.0%
33,208
41,395

$0.80




[Part 2 of 3]

Product Revenue
Service & Other
Total Revenue

Cost of Revenue
$ of Revenue
R&D

$ of Revenue
SG&A

% of Revenue
Operating Costs

Operating Profit
Oper. Profit Margin
Other Income, Net
Pretax Income
Pretax Margin
Income Taxes

Tax Rate

Net Rate

(000)

Avg. Shares

E.P.S.

Estimate
1085
12/31/84

$137,500
24,000
161,500

66,538
41.2%
15,989
9.9%
89,755
37.0%

142,281.5

19,218.5
11.9%

1,630
20,848.5
12.9%
8,443.6
40.5%
12,404.9
41,100

$0.30

Estimate
2085
3/31/85

$144,000
25,000
169,000

69,628
41.2%
16,900
10.0%
63,375
37.5%
149,903

19,097
11.3%

1,590
20,687
12.2%
8,378.2
40.5%
12,308.8
41,200

$0.30

Estimate
3085
6/30/85

$155,000
26,500
181,500

72,963
40.2%
17,787
9.8%
67,155
37.0%
157,905

23,595
13.0%

1,400
24,995
13.8%
10,123.0
40.5%
14,872.0
41,400

$0.36

Estimate
4Q85
9/30/85

$166,000
26,500
193,500

75,852
39.2%
18,963
9.8%
71 4999
37.0%
166,410

27,090
14.0%

1,300
28,390
14.7%
11,498.0
40,5%
16,892.1
41,600

$0.41

Estimate
Year 85
9/30/85

$602,500
103,000
705,500

284,981
40.4%
69,639
9.9%
261,880
37.1%
616,499.5

89,000.5
12.6%

5,920
94,920.5
13.5%
38,442.8
40,5%
56,477.7
41,325

$1.37(%)




[Part 3 of 3]

Product Revenue
Service & Other
Total Revenue

Cost of Revenue
$ of Revenue
R&D

$ of Revenue
SG&A

$ of Revenue
Operating Costs

Operating Profit
Oper. Profit Margin
Other Income, Net
Pretax Income
Pretax Margin
Income Taxes

Tax Rate

Net Rate

Avg. Shares (000)

E.P.S.

(*) This is our "optimistic™ model, our official estimates are $1.25 in
fiscal 1985 and $1.75

(*) Drexel Burnham Lambert Incorporated makes a market in this security.

Estimate
1086
12/31/85

$172,000
284,00
200,400

78,356.4
39.1%
20,040
10.0%
74,148
37.0%
172,544.4

27,855.6
13.9%

1,200
29,055.6
14.5%
11767.5
40.5%
17,288.1
41,750

$0.41

Estimate
Year B86
9/30/86

$780,000
120,000
300,000

348,300
38.7%
90,000
10.0%
333,000
37.0%
771,300

128,700
14.3%

4,600
133,300
14.8%
53,986.5
40.5%
79,313.5
42,700

$1.86(*)

in fiscal 1986.




Table iii

Tandem Computers Inc.

Financial Summary

[Part 1 of 2]

—__>

Years Pretax Effective
to Pretax Profit Tax Net
9/30 Revenues Income Margin Rate Income

($000) ($000) ($000)
1984 $532,620 $56,284 10.6% 41.0% $33,208
1983 412,282 50,501 12+ 39.0 30,805
1982(R) 312,143 46,741 15.0 36.1 29,856
1981 208,397 51,098 24.5 48.0 26,549
1980 108,989 21,082 19.3 49.3 10,687
1979 55,974 10,104 18.1 51.3 4,920
1978 24,305 4,490 18.5 52.0 2,153
1977 7,692 329 4.3 52.0 158
1976 581 (2,169) Def. -~ {2,169)
1975 o (646) Def. i (646)

[Part 2 of 2]
Per Share Data (a)
$ Return

Years on Stock
to Yearend Price P/E
9/30 Equity EPS Div Range (b) Range (b)
1984 8.8% $0.80 — 40-13 50-16
1983 9.9 0.76 - 40-24 53-32
1982(R) 11.9 0.76 -- 33-14 43-19
1981 1350 0.72 - 35-20 48-28
1980 15,2 0.35 -— 33-14 43-19
1979 15.6 0.20 == 7=1 32-19
1978 13.9 0.10 - 6-2 60-22
1977 5.8 0.01 - 3-2(c) N.C.
1976 Def. (0.72) = — =
1975 pef. (0.25) = - e
Notes:

(a) Adjusted for stock splits

(b) Calendar year for stock prices; P/E based on fiscal year
earnings and calendar year prices

(c) Range since initial public offering 12/14/717

(R) Restated

T
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(*) Inclusive of $0.07 per share of DISC benefits accrued in the fourth quarter,

Summary and Investmen® Conelusion

Tandem's equipment sales showed no
first half of 1984.

owth between the second half of 1983 and the
The company's inability to generate growth ocecurred despite a

production buildup of the TXP processor, a product that of/ers far more performance and
substantially better price—performance than the predecessor NorStop I, and within the
context of a very rapidly growing economy, strengthening capital spending, and surging
corporate profits. Given these factors, along with Tandem's historically strong position
in the rapidly growing transaction processing market, it is truly stunning that the

company's equipmen! sales have not grown.

In our view, the sources of Tandem's revenue problem are as follows:

1. The TXP weas conceived as a replacement for the less powerful NonStop II, rather
than as an wpward extension and, therefore, as a broadening of the product line.
The early implementation of a trade-in program can be viewed as an attempt by
the company to quickly deplete its installed base of NonStop [s, as well as a
mechanism for stimulating TXP demand.

2. Given the substantially higher price and performance of the TXP, it does not
represent a migration path for Tandem's smaller users. Tandem's refocusing of
the marketing effort to major accounts substantistes this view. In effect,
Tandem has intentionally implemented a product and marketing strategy that
insures that its existing base of smaller users will generate a steadily declining

revenue stream.

3. Thus far, Tandem's new product and marketing strategies, as measured by the
revenue they have produced, have failed. That they have not produced their
intended consequence can, we think, be attributed to three factors, in addition to
the drying up of revenues from small accounts.

o The focus on major accounts and on transaction

applications

(Tandem no longer describes itsell as a manufacturer of fault-tolerant
computers) means that Tandem now squares off aguinst IBM in virtually
every competitive bidding situation. Because the competing machine s
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normally a 308X mainframe, Tandem has, by choice, decided to take on the
very heart of IBM. IBM salesmen who lose 308X orders tend not to have very
successful careers and can avail themselves of SWAT tsams from Armonk to
aid them in maintaining their upward moblility.

® While Tandem's product and marketing strategies have been revamped, fits
selling organization has not. Tandem, which now describes {tself as a
mainframe company, has a mlesforce composed of individuals with
minicomputer backgrounds. They therefore do not have experience closing
orders with the senior corporate-level executives who control the purse
strings for the applications upon which Tandem B now focusing. IBM's
salesmen do not lack such experience.

e More problematically, some major accounts may view the TXP as an interim
product and may be concerned about Tandem's ability to maintain
ecompatibility in the future. The TXP is a dual 16-bit processor, not a 32-dit
processor. As we stated last October when the TXP was introduced, the fact
that it is not a 32-Dit machine tells us that Tandem eould not develop a
compatible 32-bit successor to the 16-bit NonStop . Some of our sources
tell us that an effort to develop such a machine, called Rainbow, was
disbandec several months ago, while other sources tell us that the
compatidbility issue has gince been solved. We should know the answer by the
end of next year.

Management now recognizes the need to revamp the sales organization by hiring
salesmen with mainframe backgrounds. While this is constructive in the longer term, it
risks ungluing an organization that is already showing signs of strain.

1.

3.

In the June quarter, gross additions to the salesforce were over 40 but net
additions were only 13. This high turnover rate is suggestive of declining
morale. Stratus Computer was able to lure away several of Tandem's salesmen
when it opened its United Kingdom subsidiary.

If Tandem does succeed in attracting a number of salesmen with mainframe
backgrounds, they will presumably be assigned to cover the choicest major
account opportunities. The resulting disgruntlement eould act to increase
further the turnover rate.

If mainframe salesmen are needed, it follows that sales management will need to
be restructured along similar lines, resulting in turnover at the highest levels of
the sales organization.

While management Is willing to take on the risks associated with the revamping of the
sales organization, it evidently is not willing to implement measures, such as a refocusing
on smaller accounts, that might boost near-term revenues. Tandem is not changing a
strategy that has produced disappointing results. From this observation, we conclude
that management believes that the strategy has been poorly implemented, that the
strategy is sound and, consequently, that the short-term risks are worth taking.

We are not 30 sure:

1.

Historically, taking on IBM on a head-to-head basis has been a losing
proposition. Other minicomputer companies have consistently avoided the
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implementation of strategies requiring them to do battle against IBM
mainframes. The inherent risk in such a strategy seems particularly great at the
present moment because of the anticipated introduction, within the next 6-9
months, of IBM's next mainframe generation, the Sierra.

2. We question the soundness of Tandem's decision to virtually turn its back on
smaller users in its zeal to take on IBM in large accounts. This decision means
that the company is not planting seeds that can be harvested later and that it is
leaving the door open for Stratus Computer and other smaller start-ups.

3. Tandem may have painted itself into a corner. At the low-end, it is at a price-
performance disadvantage. Conceivably, the decision to de-emphasize smaller
accounts may have stemmed, in part, from a recognition that architectural
limitations would hurt its competitive position. By shifting to the high-end,
major account strategy, Tandem avoids this issue. At the high-end, its
competition is IBM, not the start , and Tandem has a clear—cut
price/performance advantage relative to IBM. At the high-end, Tandem has the
product but not the marketing; at the low-end, it has the marketing, but not the

product.

What Is The Problem?

In this section, we will use data provided by Tandem tc determine why the company's
revenues have fallen below plan. Because some March quarter revenues spilled over into
the June quarter, we'll focus on six-month periods. The data is summarized in Table 1.

Table 1
Revenue, Processor, and Customer Statisties

Net Revenue Rev. per Net Proes,

Rev Pmeulm Aeti New per Net Aetive  Shipped per

eun)'V Shipped m& Custs. Processor Customer Active Cust.
9/82 $75.8 374 132 40 $202,700 $574,200 2.83
12/82 81.8 396 116 35 206,600 705,200 3.41
2H82  $T578 ™ 213 TS 304,700  $53B,500 L0
3/83 $82.3 370 119 25 $222,400 $691,600 3.1
6/83 94.6 386 115 18 245,100 822,600 3.36
1H83 $i76.9 756 LXI} N §234,000 $756,000 3.23
9/83 $101.5 621 159 47 $163,400 $638,400 3.91
12/83 108.5 573 158 3 188,400 686,700 3.63
2H83 $210.0 1154 317 80 f175,900 $662,500 317
3/84 $91.2 463 133 25 $197,000 $685,700 ;;g

6/84 118.1 569 171 39 209,300 §96,500 A

1H84  §710.3 1037 7] T 703,800  4E9LE00 3.9

(1) Equipment sales only.
(2) Gross shipments minus trade-ins.
(3) Number of customers shipped to.
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Increased marketing focus on new customers. After having steadily fallen for
three quarters, Tandem's new account generation surged in the 9/83 quarter.
Two quarters later, the revenue disappointments began. A decreased focus on
existing accounts, perhaps stemming from their product saturation in 1H83, may
be a contributing factor. However, a sharp increase in new accounts in the 9/82
quarter did not lead to a flattening of revenues during a period corresponding to
the depths of the recession.

Prom this analysis, we conclude that the primary factors contributing to Tandem's
revenue shortfall are as follows:

1.

A below-plan average selling price. We believe that the typical TXP is less
richly confligured than it was supposed to be and that the average discount from
list price is greater than it was supposed 1o be.

A greater than expected revenue contribution from OEMs and systems houses.
ause such customers have a greater tendency to buy stripped systems than do
end-users and because they buy in quantity, unlike the small end-users that have
been de-emphasized by Tandem, an increase in their revenue contribution would
result in a shift toward plain-vanilla systems and in a greater average discount.

Below-plan penetration of major accounts. While management now readily
admits that the acquisition of major accounts is taking longer than expected, the
trend in revenue generation per active customer indicates that Tandem's
accounts are installing equipment at a slower than anticipated rate.

What Can Be Dane About It?

We can think of five actions that management might take in order to stimulate revenue
growth. Each of them, including the first two, which apparently represent the path that
will be taken, entails significant risk.

1. Strengthen the major account effort by hiring salesmen with mainframe selling

2.

experience. The product cycle transition to the TXP was accompanied by a
marketing transition to a focus on large accounts and, therefore, to a higher
incidence of head-to-head competition with [BM. It was not accompanied by a
salesforce transition from individuals with a minicomputer background to
individuals with a mainframe background. Aeccordingly, management believes
that the hiring of a substantial number of people with such a background is the
primary way to solve the revenue problem. In the long run, this may be true. In
the short run, it risks the intensification of the salesforce turnover problem that
surfaced in the June quarter, and, hence, further revenue shortfalls. We say this
because if new salesmen with a mainframe background are viewed as the key
salesmen, then it follows that (a) key accounts will be taken away from current
salesmen, and (b) the current sales management, with its minicomputer
background, needs to be replaced with sales management with a mainframe
background. If this path is followed, we think that Tandem's problems will get
worse before they get better.

Develop more relationships with third party software firms. Management's

indication that this tactic is being pursued indicates that competing against IBM
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has revealed that the TXP needs to support more application software. If this
effort is successful before the positive effects of the sales organization are felt,
Tandem's mix will shift even more heavily toward simply-configured, heavily
discounted systems, resulting in lower revenues per shipped system and lower
gross margins. In any event, management indicates that it will be several
Quarters before a substantial amount of new application software will be
available.

3. Implement a renewed focus on small end-user accounts. This tactie, which could
be implemented through changes in salesforce incentives, has been ruled out by
management because support costs would be too high. The TXP would probably
be overkill for most small users, while the NonStop II is an obsolescent product.

4. Introduce a lower-priced replacement for the NonStop II. It is rumored that such
a product is on the way. If it is, and if Tandem continues to de-emphasize small
users, then its strategic importance would be to heighten the appeal of the TXP
to major accounts. While we think that a broader product line would be helpful,
the offset is that smaller processors almost invariably carry lower gross margins
than do larger processors.

S. Cut the TXP's price. Management says that price is not the problem, but, as
already noted, we think that Tandem has already found it necessary to discount a
product that is still in volume buildup mode.

Table 2
Bstimated Piscal {384/1985 Annual Results
($ in millions, except earnings per share)

F82A F83A FS84E F8SE F83/F81 FBA/F83 F85/F84

Sales $272.6 $360.1 $443.8 $563.0 32.1% 23.2% 26.9%
Service $39.6 $58.1 $86.3 &;%_g_ 46.7% 48.5% 47.2%
Revenue  $312.1 $418.3 $530.0 : 0% 36.7% 30.2%
coGs $100.3 $168.7 $215.9 $276. 54.3% 28.0% 27.8%
% Revenue 35.0% 40.3% 40.7% 40.0% — —_ —_
R&D $33.6 $39.2 $51.2 $65.0 16.7% 30.6% 26.9%
~-% Revenue 10.8% 9.4% 8.7% 9.4% _ -_— o
SG&A $128.5 $160.6 $213.6 $271.4 25.0% 33.0% 27.0%
~% Revenue 41.2% 38.4% 40.3% 39.3% —_ —_ —
Oper. Inc. §40.7 . . A 27.4% -1.3% 58.0%
-% Revenue 13.0% 11.9% 9.3% 11.3% -_— - (SF-
Int. Income $6.0 $0.7 $4.5 $3.4 -88.3% 542.9% -24.4%
Ptx. Income  $46.7 7 ¥55.8 k)58 B.1% 5.A4% 50.8%
-% Revenue 15.0% 12.1% 10.1% 11.7% — — —
Tax Rate 36.1% 39.0% 36.0% 42.0% — — —
Net Income 29.9 $30.8 $34.4 $47.0 3.0% 11.7% 36.7%
Avg. Shares 39.2 40.8 414 41.0 41% 1.5% -1.0%
EPS $0.76 $0.76 $0.83 $1.15 0.0% 9.7% 37.5%
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Table 3
Bstimated Piscal 195477985 Quarterly Results
($ in millions, except earnings per share)

QU:FS4A QI:PS4A QI:PS4A QI:PS4E QI:FSSE Q2:PSSE QI:PSSE Q4:FSSE

Sales $108.5  $91.2  $119.1  $125.0 $132.5 $130.0 $147.5  $153.0
Service $17.9  $20.0 $22.9  $25.5 $28.0  $30.5 $33.0  $35.5
Revenue $§126.4 $111.2 $1419 $1505 $1605  §160.5 $180.5 $188.5
COGS $50.4  $47.2 $57.8 $60.5 $64.2  $64.2 $72.2  $75.4
-% Revenue 39.9%  42.5%  40.7%  40.2%  40.0%  40.0%  40.0%  40.0%
R&D $10.8 $12.9 $13.5 $14.0 $14.9 $15.7 $16.8  $17.5
-% Revenue 8.6%  11.6% 9.5% 9.3% 9.3% 9.8% 9.3% 9.3%
SG&A $48.2 $49.1 $56.3  $60.0 $63.4  $65.0 $70.2  $72.8
-% Revenue 38.1%  44.2%  39.7%  39.9%  39.5%  40.5%  38.9%  38.6%
Oper. Inc. 365 Y20 $I4T ¢160 180 158 0§21 $27%
-% Revenue 13.4% 1.8%  10.1%  10.6%  11.2% 9.7%  11.8%  12.1%
Int. Income $1.1 $1.1 $1.2 $1.1 $1.0 $0.9 $0.8 $0.7
Ptx Income Y180 Wl fIEF AN N NSt 17y S
-% Revenue 14.2% 2.8%  11.0%  11.3%  11.8%  10.3%  12.2% - 12.5%
Tax Rate 44.0%  37.3%  40.7%  23.5%  42.0%  42.0%  42.0%  42.0%
Net Income 310.1 32.0 $5.3 §T30 $§11.0 3985 §128 $13.6
. Avg. Shares 41.8 41.8 41.0 41.0 41.0 41.0 41.0 41.0
EPS $0.24 $0.05 $0.23 $0.32 $0.27 $0.23  $0.31  $0.33
Prior year $0.18 $0.16 $0.21 $0.21 $0.24 $0.05 $0.23 $0.32
% Change 33.3% -68.8% 7.4%  51.5%  11.9% 365.9%  38.6% 4.5%

Code 4 Fully valued. This recommendation will be used when a stock appears likely to underperform
the market over an extended period. This can occur when the valuation or multiple is
excessive compared to the market or when the company's projected earnings growth is
expected to be below average.
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The revenue shortfall could have resulted from one or more of the following:

1.

2.

4.

A netting problem stemming from too many trade-ins of NonStop Os. If this
were true, it would show up as too low a ratio of net processor shipments to
active customers. While this ratio was lower in 1H84 (3.39) than in 2HB3 (3.77),
when the NonStop I-for-NonStop I program was over and the NonStop O-for-TXP
program was barely underway, it was higher than in 2H82 (3.10) and 1H83 (3.23),
during the heyday of the I-for-I program. We conclude that netting is not the
core problem.

Too few active customers., The number of active customers was 4% less in 1H84
{304) than in 2HB83 (317). A similar pattern prevailed in the prior 12 months, as
the number of active customers in 1H83 (234) was 6% less than in 2HS82 (248).
However, revenues in 1HB83 ($176.9 million) were 12% higher than in 2H82
($157.6 million). So, while a larger number of active customers would obviously
have he , we conclude that the length of the active customer list is not a
primary factor.

Revenue generation per net processor shipped is too low. In 1HEJ, at the height
of the I-for-I trade-in program, this number surged at $234,000. In 2H83, when
trade-ins were minimal, revenues per net processor shipped plummeted by 25%
to $175,900. This fact, which is exactly the opposite of what should happen when
a trade-in program ends, suggests that Tandem shipped a disproportionately large
number of fully configured systems in order to achieve its 1H83 revenue target.
Revenue growth was maintained in 2HB83 because the surge in net processor
shipments stemming from the low level of trade-ins more than offset the plunge
in revenues per net processor. That plunge suggests one or more of the
following: (a) a mix shift toward the $100,000 NonStop I+ and away from the
NonStop 0; (b) an increase in the contribution of stripped (i.e., no peripherals)
systems shipped to OEMs and systems houses; and/or (¢) heavier discounting. In
1HB4, revenue generation per net processor rose modestly, but was still 13%
below its 1HB83 level. This cannot be attributed to heavier trade—ins because net
processor shipments were 37% higher in 1H84 than in 1HB83. In view of the on-
going shift to the TXP (which accounted for a majority of systems shipped in the
June quarter and which has an average list system selling price of about
$700,000, more than triple that of the NonStop II), the fact that revenues per net
processor is lower than a year ago is very disturbing and forces us to conclude
that revenue realization per shipped TXP is far below plan due to heavy
discounting and/or a very high content of stripped systems in the shipment
stream. For example, we are aware of a major OEM that paid about $3 million
for 40 discounted stripped systems in the June quarter. That's $75,000 each.

Revenue per active customer is too low. This statistic surged in 1H83, when the
Flor-Tl trade-in program was in full force, and dropped by 12% in 2H83, when
trade-in activity was minimal This pattern is the same as that of revenue per
net processor; taken together, this says to us that Tandem milked the customer
base in 1H83 (each customer purchased a lot of high value systems), that the
price was not paid in 2HB83 because trade-ins and, therefore, netting were
minimal, and that the price was paid in 1H84 because trade-in activity moved
back toward the level of 1H83. We are very concerned by the fact that the
revenue per active customer has not moved up despite (a) a transition to a more
powerful, higher-priced product, and (b) the increased marketing foeus on major
accounts, which theoretically should result in greater revenue per active
customer.
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Summary and Recommendation

1983 was a disappointing year for fault-tolerant com-
puters. Except Tandem, vendors have promised much but
have delivered little since the publication of our 1/20/83
Status Report—*Fault-tolerant Computers: Fast Growing
Computer Markets Increasingly Demand Very Reliable
Systems.” Nevertheless, we continue to believe that de-
mand for fault-tolerant systems will grow rapidly through-
out this decade, driven by the development of on-line ap-
plications for which computer downtime is increasingly
unacceptable, such as ATM networks, POS systems, “pa-
perless™ factories and home information systems.

* Much promised, litile delivered. Although the list of
companies planning to market fault-tolerant systems
continued (o grow in 1983, Stratus, with 1983 revenues
of $20 million, was the only vendor other than Tandem
to ship more than a handful of systems. Many of the
other players faced disappointments and slippages; de-
veloping and marketing these sophisticated computer
systems is more complex than some had anticipated.

* Demand for faull-tolerant systems continues to grow,
The major breakthrough in 1983 was in user awareness.
Besides all the publicity given to the new entrants, IBM,
Digital Equipment, NCR and Hewlett-Packard intro-
duced their customers to new systems with some fault-
tolerant features. Computer users are beginning to real-
ize that they can minimize the cost of downtime for
their critical on-line applications through fault-tolerant
systems.

Tandem is in a strong competitive position. We continue
to recommend purchase of TNDM (see our 5/2/84 Up-
date). Despite its recent problems, Tandem continues to
dominate the fault-tolerant area. It has done a tremen-
dous job of establishing its credibility in large corpora-
tions as the NonStop company. Tandem's proven prod-
uct, track record and marketing strengths present a
significantly greater obstacle to its competitors than do
technical barriers. (After all, companies generally use
fault-tolerant computers for their most critical applica-
1ons).

¢ Traditional vendors continue to move slowly. Con-
strained by enormous investment in their existing com-
puter systems, traditional mini and mainframe vendors
have been slow to add fault-tolerant capabilities. Never-
theless, most of them now appear to have accepted the
need to add fault-tolerant capabilities. However, this
represents a sizeable development effort and is not go-
ing to happen overnight.

UNIX provides biggest opportunity for new players.
The anticipated rapid growth of UNIX-based systems
(see our 1/6/84 Status Report, “"UNIX—Breaking
Down Barriers in the Computer Industry) presents the
biggest potential opportunity for the new entrants. Al-
though in 1976 Tandem had little option but to build its
OWn operating system, it is now unnecessary to “rein-
vent the wheel.” Despite this, both Synapse and (to a
lesser extent) Stratus elected to do so, putting them at a
potential disadvantage against the anticipated rapid
growth in applications software for UNIX-based fault-
tolerant vendors such as AT&T, Auragen, Computer
Consoles, Parallel Computers, Sequoia and Tolerant.
Which of these succeeds is more likely to be determined
by effective marketing than by which has a “better
mousetrap.”

Tandem, Stratus and (of the new entrants) Tolerant Sys-
tems are likely winners, We are impressed by the mar-
keting focus of these three companies; Tandem'’s credi-
bility stands it in good stead in addressing very large
scale applications. However, Tandem’s focus on the
high end leaves a significant opportunity for Stratus to
address smaller applications. Although we are im-
pressed by Stratus’ progress (coverage will be added
later this year), the limited amount of third party appli-
cations software built for its proprietary system may
force it to switch to UNIX, Neither TNDM nor STRA
are focusing on the OEM community, leaving a signifi-
cant opportunity for a third player. Of the new players,
we are most impressed with (privately held) Tolerant’s
OEM-oriented product strategy.

May 24, 1984
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Much Promised, Little Delivered

In some ways, 1983 was a very significant year in the
fault-tolerant area. Stratus, the first of the new breed of
fault-tolerant vendors, went public in August 1983 at a
valuation of $210 million. New startups continued to at-
tract the attention of the venture capitalists, and institu-
tional investors began to participate in a growing number
of private placements. Auragen (formerly known as Paral-
lel Computer Systems) introduced its system with great
fanfare at the National Computer Conference in May
1983, and Synapse advertised heavily in the trade press.
Charlie Ryle and Mike Green, both former key executives
at Tandem, joined existing start-up Parallel Computers,
and shortly thereafter attracted a major infusion of ven-
ture capital. A few new players have emerged, such as No-
Halt Computers, Autech and Encore (founded by former
Prime CEO Ken Fisher).

Traditional vendors such as IBM, DEC, Wang, NCR and
Hewlett-Packard began to take the subject seriously. JBM
announced some fault-tolerant features on the Series/1
and 8100 systems. DEC introduced its VAX Cluster sys-
tem. Trilogy went public on a plan to build systems based
on wafer-scale semiconductor technology that would fea-
ture on-chip fault-tolerant circuitry. Amdahl suggested it
was planning to compete against Tandem with an IBM-
compatible system designed specifically for on-line trans-
action processing (code named Aspen). IPL Systems an-

nounced an IBM-compatible fault-tolerant system-the 4480.

However, very few of the players are today shipping prod-
uct. Many of the vendors have found it more difficult
than they had anticipated to develop a mature, stable
product. (What is the point of a fault-tolerant system, un-
less all the wrinkles are worked out?) Many of the players
are still in development, or early Beta-test (i.e., initial cus-
tomer trials).

Even those vendors who have begun to ship products have
found it more difficult than they had anticipated. Only
Stratus has made much progress so far, with $20 million in
shipments in 1983. However, we believe that this also was
somewhat of a disappointment. Both a shortage of appli-
cations software for STRA's proprietary operating system
and the slow buildup of its end-user marketing organiza-
tion were factors constraining its growth in 1983. Never-
theless, STRA should be commended for its excellent mar-
keting job, which leaves it well positioned for future
growth providing it can attract third party software.

Although August Systems began to ship its fault-tolerant
process control systems in 1981, 1983 revenues of less than
$5 million were disappointing. Although hindered by the
economic situation, August found that marketing its so-
phisticated systems to large corporations such as Mobil,
Dow, Conoco and GE was an expensive and time consum-
ing task. Nevertheless, the company has now established a
track record and has the potential for considerably faster

growth,
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Synapse was another disappointment in 1983. Although it
shipped its first system on December 31, 1982, the com-
pany had 1983 revenues of only $3 million and is now sig-
nificantly behind its original plan. The company has made
its share of mistakes. First, it not only developed a very
sophisticated hardware design, but also chose to build its
own operating system and database management system—
compounding the risks of technical problems, which it
faced through most of 1983. Second, unlike Stratus which
decided to undercut Tandem in price, Synapse positioned
the product more directly against Tandem. Third, it mar-
keted the product before it was ready and has spent $20
million to reach its present stage. Nevertheless, Synapse
now claims that the product is stable and can deliver high
price/performance (a medium-sized, $600,000 system re-
cently benchmarked 150 users at 9 transactions per sec-
ond, with an average response time of 1.3 seconds), al-
though the system has not yet been used in a live
environment.

Like Synapse, Auragen is also probably guiity or launch-
ing its product too early. Although it has shipped a num-
ber of systems to its European partner, Nixdorf (which re-
cently launched a repackaged and simplified version of the
Auragen system in Europe as the Nixdorf 8832), it only
has one Beta test site in the US. Although it now has three
orders, first customer shipments are stili a few months
away and we estimate that the company is about a year be-
hind its earlier projections. (Although its system is based
on UNIX, Auragen found it necessary to rewrite major
portions in 1983 in order to implement its “message-based
fault-tolerance™). We also understand that the hardware is
still performing below its target goals. Auragen has modi-
fied its marketing strategy, shifting from end-users to
OEMs. Its relationship with Nixdorf may prove to be a
mixed blessing; Nixdorf has manufacturing rights and
non-exclusive worldwide marketing rights, which could
put the two companies head-to-head in the U.S. market.

Demand for FT systems continues to grow:

downtime can mean lost revenues.

Contrary to the current wave of doubt over the market
potential for fault-tolerant systems following Tandem’s
weak second quarter, we are even more convinced than we
were a year ago of the necessity of fault-tolerance for the
on-line, computerized applications of the 1980s. Despite
significant improvements in the reliability of traditional
systems, particularly disks, the number of applications re-
quiring the degree of reliability only achievable on a fault-
tolerant system continues to grow rapidiy.

Demand for fault-tolerant systems is driven by the in-
creasing dependence of companies on computer systems.
Today the computer system is no longer just a “back-
office” system; it is increasingly a key aspect of a compa-
ny's design, manufacturing and/or marketing functions.
Companies are developing new products based on on-line
computer systems—such as ATM networks, cellular radio
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systems, electronic mail services, home information sys-
tems. Here the computer is part of the product itself, a
key component in the revenue generation process.

Fault-tolerance: Not a Market

Fault-tolerance (FT) is often wrongly perceived as a mar-
ket. It is a feature, one that is increasingly important in all
types of computer systems from micros to mainframes. As
we stated in our'20/83 Starus Report, we believe that the
best way to examine the markets for FT computers is to
examine the traditional markets for computer systems. In
each of these markets it is possible to identify certain
groups of applications that are increasingly moving on-
line, demanding very high reliability. For example, the pa-
perless factory is unlikely to become a reality without very
reliable systems. Similarly, electronic mail necessitates a
dependable computer system,

There are opportunities for FT vendors to challenge non-
FT players in virtvally every market where compulers are
sold today. For this reason when TNDM says that if it
meets STRA in a competitive situation one of the two
companies is after the wrong customer, it is largely cor-
rect. Whereas Tandem addresses very large, geographi-
cally distributed applications (typical multi-module system
costs $1-5 million), STRA addresses smaller, minicompu-
ter applications (a typical system costs $200,000-
$500,000),

Transaction processing: the Largest Potential Market

Rapid growth is likely in the use of fault-tolerant transac-
tion processing systems, particularly in revenue generating
applications. First, new TP applications continue to
emerge (one of the latest is the use of oil company debit
cards by gas stations). Second, once installed, the use of
TP systems, and therefore transaction volumes, usually
grow rapidly (consider the explosive growth in the use of
ATMs). Third, as usage increases, reliability and modular
expandability become increasingly important factors. In-
focorp, a market research firm has estimated that the
transaction processing market is growing at a 35% com-
pound annual growth rate. We believe that fault-tolerant
systems will grow at an even faster 40-60% rate over the
next three to five years.

Tandem Remains Well Positioned: “Better the Devil You
Know..."

Fault-tolerant computers typically address the most criti-
cal applications within an organization. This raises a para-
dox. Proven products from traditional “quality” vendors,
such as IBM and DEC, are presently not fault-tolerant.
The new startups, on the other hand, typically have un-
proven products, limited marketing and support and little
or no credibility in the marketplace. Tandem is the only es-
tablished vendor presently marketing fault-tolerant sys-
tems and has done a remarkable job in establishing its
credibility in large corporations as “zhe NonStop com-
pany”. (For further discussion of Tandem see our April 8,
1983 Basic Analysis and subsequent Updates). This repre-

sents a formidable obstacle for the newer entrants to over-
come (and may hamper traditional vendors’ efforts to
market fault-tolerant systems).

Whereas we normally expect computer companies that sell
primarily to an existing customer base (base churning) to
be unlikely to sustain rapid growth, the same is not true of
Tandem. The “seeds” that Tandem has planted in an im-
pressive list of major corporations woridwide are likely to
provide it with considerable growth over the next few
years. In many such cases, Tandem has installed pilot sys-
tems or systems to handle a single specific application.
Tandem is most likely to benefit as demand for critical
new applications and transaction volumes in existing ap-
plications continue to grow within these corporations.

Traditional Vendors Continue to Move Slowly

Although all the computer vendors have an ongoing com-
mitment to improved hardware and software reliability,
they have so far stopped short of moving to the radically
different multiprocessor architectures embodied in fault-
tolerant systems. The problem continues to be one of sofi-
ware, not hardware. IBM or DEC have the resources to
build such a system. The problem is in adding fault-
tolerance to their existing mainstream product lines in
such a way as to preserve their (and their customers) enor-
mous investment in software (to ignore this software com-
patibility problem and offer an incompatible new system
would suggest that their mainstream products were out-
dated).

However, although a few vendors, e.g Data General and
Datapoint, still believe the sizable investment needed to
make their mainstream systems fault-tolerant is not yet
warranted, most other traditional vendors are beginning
to sit up and take notice. The growing number of major
orders, such as Tandem's $400 million share of the Navy's
“Splice” contract, demand their attention. Furthermore,
the cost differential between conventional and fault-
tolerant systems continues to fall. We expect most major
vendors to add fault-tolerant capabilities to their systems
gradually over the next few years.

IBM has embarked on R&D efforts in the fault-tolerant
area, including System D, a prototype distributed transac-
tion processing system with both high availability and
modular growth, the two key features of virtually all
fault-tolerant systems. We understand that this effort,
which was based on Series/1 minicomputers in a ring net-
work, has now been superceded by a newer project. We
believe that IBM supports the concept of fault-tolerance,
and may be working toward all its larger systems eventu-
ally being fault-tolerant. So far, however, it has only an-
nounced limited high availability options for the Series/1
and 8100 (This latter announcement was significant inas-
much as it supported the need for fault-tolerant communi-
cations and file servers in an office environment).

In 1983, DEC introduced its VAXcluster system—Iloosely
coupled VAX processors sharing intelligent disk storage,
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the HSC 50. The system is designed eventually to provide
both modular growth and high availability. However, at
the present time the software (VMS V3.4) does not sup-
port many of the planned features, including recovery and
data integrity, necessary to make it “fault-tolerant”. DEC
is decidedly vague when questioned on the likely availabil-
ity of “fault-tolerant” features. Furthermore, VAXclus-
ters are presently limited to high-end VAX processors (750
and above), which would make a fault-tolerant VAXclus-
ter (if the software existed) expensive relative to most
competitive products.

NCR has recently introduced its *“Incremental Architec-
ture.” which forms the basis of a loosely coupled fault-
tolerant system based on NCR's mainframe processors.
Hewlett-Packard has already announced a number of high
availability options for applications such as process con-
trol on the HP 1000, including Systemsafe/1000 and
Datasafe/1000. We believe that HWP is examining the
broader application of fault-tolerance to its products.

Loosely Coupled vs. Tightly Coupled:

the Argument Continues

Tightly coupled systems, such as offered by Synapse and
Sequoia, promise greater price/performance and flexibil-
ity than loosely coupled systems. However, the jury is still
out, Two key concerns center on whether contention
among processors will degrade performance in large con-
figurations. For simplicity and maximum reliability, we
lean towards the proven (i.e., by Tandem) loosely coupled
approach. Tightly coupled systems bring more potential
for error. For example, the single operating system or
shared memory of a tightly coupled system can represent
areas where a failure could crash the entire system. How-
ever, for superior price/performance, the tightly coupled
systems could potentially have an edge if the contention
problems referred to in our earlier report on fault-tolerant
systems can be successfully overcome.

UNIX: A Major Opportunity for the New Players

While the traditional vendors are struggling to add fault-
tolerance to their well-established systems, a new opportu-
nity is emerging that offers startups a way to reduce some
of the marketing obstacles discussed earlier. The vehicle
for this is UNIX—the new “standard” operating environ-
ment developed by Bell Labs.

Although small today, the catalogue of UNIX-based ap-
plications software is likely to grow rapidly over the next
few years. (For a more detailed discussion on the signifi-
cance of UNIX see our 1/6/84 Status Report, “UNIX—
Breaking Down Barriers in the Computer Industry™).
UNIX has broad applicability, and mirroring the non-
UNIX world, demand for fault-tolerant UNIX systems is
also likely to grow rapidly.

From the perspective of the small startup, UNIX has tre-
mendous benefits. First, it reduces the software develop-
ment effort necessary to bring a product to market—and
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thereby avoids the pitfalls that Synapse has had to face.
Second, it is likely to provide the vendor with a fast grow-
ing range of applications software. This advantage is not
shared by vendors with proprietary operating systems,
such as Stratus and Synapse, whose growth is likely to be
constrained by the availability of third party software.
Third, and perhaps most significantly, neither Tandem nor
the traditional vendors (with the possible exception of
AT&T) appear likely to pursue the UNIX market for
fault-tolerant systems, at least in the near term. The pro-
jected explosive growth of the UNIX market in 1984-86
creates a significant opportunity for at least one of the
UNIX-based fault-tolerant vendors.

The perceived advantages of being the first of the new
breed of fault-tolerant vendors may be quickly eroded if
UNIX takes off rapidly. Some of the most interesting
players that will soon be shipping UNIX-based products
in this area are Auragen, Computer Consoles, Sequoia
and Tolerant Systems. Other players include AT&T, No-
Halt (which arose out of the now defunct DOSC Inc.) and
Parallel Computers. However, this area is attracting con-
siderable interest today and the list continues to change.
(Encore, the start-up founded by former Prime chief Ken
Fisher, is likely to enter the market in 1985).

AT&T

AT&T recently introduced a fault-tolerant machine, the
3B20D. Priced around $400,000, this machine is essen-
tially a redundant version of its 3B20 minicomputer. Al-
though marketed by the might of AT&T, we find that the
3B20D is one of the least interesting of the fault-tolerant
systems available today. First, its relatively high price sug-
gests the system should be applicable for large scale appli-
cations and less interesting to OEM customers. Neverthe-
less, lacking an experienced computer marketing
organization or a large installed base of customers, AT&T
appears to have decided to market this system primarily
through OEMS. There is little or no application software
today for large scale UNIX based transaction processing
applications, which will be considerably more of a factor
for AT&T than small startups whose growth will parallel
the growth in UNIX software. Whereas most other
UNIX-based fault-tolerant vendors have made significant
modifications within UNIX to handle commercial transac-
tion processing applications, AT&T’s vanilla version of
UNIX is unsuitable for transaction processing applications.

Auragen

Auragen changed its name from Parallel Computer Sys-
tems on April 1, 1983 to avoid confusion with Parallel
Computers Inc., of Santa Cruz, CA (which is headed by
Charlie Ryle, formerly VP Marketing at Tandem). About
six to twelve months behind schedule, we understand
Auragen now has three orders (including one from a Tan-
dem OEM), one system in Beta test and has shipped a
number of additional systems to its European partner,
Nixdorf.
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An Auragen System 4000 comprises from two to 32
loosely-coupled clusters. A two cluster system has an entry
price of $138,000. (A non-fault-tolerant single cluster is
also available at $68,000). The product is targeted at large
transaction processing applications.

Each cluster includes three Motorola 68010 microproces-
sors tightly coupled with its own memory (up to 8Mb) and
operating system (Auros—Auragen’s adaptation of UNIX
System I11). Two micros share the cluster’s applications
workload, while the third, the executive processor, handles
core operating systems functions including fault-
tolerance, A cluster can also include other micros to sup-
port terminals and disks. Clusters are coupled together
across a very high speed (dual 16Mb/sec) bus. (For a com-
parative description of the approaches used by Tandem,
Stratus and Synapse see our’20/83 Starus Reporti).

Every program running in an Auragen system has a
backup copy on standby on another cluster. Whenever a
message is input, a duplicate copy is sent to the backup.
The backup also keeps count of each time the primary ap-
plication processor writes to a disk. If a failure occurs (de-
tected by the absence of an “I'm alive” signal), the
backup processor takes over and begins to reprocess the
input message. However, it does not necessarily write data
to disk. The count tells the backup how many writes the
primary had initiated before the failure occurred. There-
fore to avoid a double update, the backup only actually
writes to the disk after it has discarded writes already ef-
fected by the primary. The recovery delay after a fault
could be considerably longer than on some of the alterna-
tive approaches—perhaps 5-10 seconds.

One of the risks of the Auragen approach we feel, and a
factor in the delays it has faced, is its relatively complex
approach to fault-tolerance. The project is already falling
behind schedule. (Partly as an attempt to regain some lost
ground, Auragen has recently shifted from end-user to
OEM marketing).

Computer Consoles

Computer Consoles (See our 6/22/83 Basic Analysis and
subsequent Updates) is a leading supplier of fault-tolerant
systems to the telephone industry, with 1983 revenues of
approximately $100 million. It has recently added a range
of UNIX-based systems to its telephone industry prod-
ucts. These include a 32-bit supermicro (the Power 5/20),
a fault-tolerant supermini (the Power 5/55) and a sophisti-
cated office automation system for UNIX environments
(OfficePower). Revenues from these new products
reached $5 million in 1983 and are projected to grow rap-
idly in 1984 and 1985.

The fault-tolerant 5/55 was launched last August, proba-
bly a little too early. We believe that first production ship-
ments are now underway, slightly behind CCS’ original
schedule. Early customers include Hale and Doore, British
Telecom, Rochester Telephone and Merrill Lynch. Follow-
ing some independent benchmark studies, CCS appears to

be pleased with the performance of the product. Its archi-
tecture has some unique characteristics which may make it
particularly suitable for applications with heavy informa-
tion retrieval requirements, and less suitable for update-
intensive applications such as electronic banking. (The 5/
55's architecture is described in our 6/22/83 Basic
Analysis). For this reason, we believe that the federal gov-
ernment may represent one of the larger potential markets
for the 5/55.

Parallel Computers

Parallel has recently introduced a $75,000 fault-tolerant
system. The Parallel 300 Model 30, which is targeted at
“operational information system applications”. With a
low price (its price for a redundant configuration is one
half that of its nearest competitors, Tolerant and Aura-
gen), Parallel is targeting the OEM market. However, the
system only delivers the effective power of a single Mo.
torola 68010 processor (using an architecture somewhat
similar to Stratus), considerably less than its computers,
most notably, Tolerant Systems. Even more significantly,
like the AT&T product, the Parallel system also does not
possess the modular expandability necessary for many
transaction processing applications—it is a much simpler,
fault-tolerant minicomputer.

Nevertheless, we believe that Parallel’s product is likely to
fill a significant need fpr simpler, lower priced but reliable
systems in many traditional minicomputer markets.

Sequoia

Although we had recently all but written off Sequoia as a
potential high-flyer, we are now far less negative about its
prospects. Despite having one of the most innovative
fault-tolerant architectures that we have seen, Sequoia has
focused little on marketing—vital in this increasingly
crowded area. A combination of problems led to the de-
parture of two founders in 1983, including former presi-
dent Allen Burgess.

However, the company appears now back on track. We
are impressed with the new management team, headed by
Warren Tyler, former president of Data Terminal Systems.
Jack Stiffler, who has considerable experience in the de-
sign of fault-tolerant systems for the space program, is an
original founder. Tyler has added Phil Bernstein (formerly
an associate professor of computer science at Harvard, an
expert in operating systems and database, and codeveloper
of CCA’s Model 204 database system) as VP of Software,
Herb Spivak (formerly with Prime and Honeywell) in
charge of manufacturing, and two former Tandem mar-
keting executives, Al Deimaggi and Bruce Karlson. The
product’s technical problems appear to have been resolved
and Sequoia is now close to a deliverable product. Delays
at many of the other startups mean that Sequoia has not
lost much ground from its problems in 1983. Sperry has
recently invested $2 million into Sequoia, and may be
planning to market its product to the federal government.




Sequoia’s system combines many of the key features of
the Stratus and Synapse approaches described in our Jan-
uary 20, 1983 Srarus Report. Like Stratus, Sequoia uses a
comparator approach—*“hardware based fault-tolerance”
as it has come to be known. However, whereas in a Stratus
system modules are loosely coupled together, Sequoia has
adopted a tightly coupled (shared memory) approach simi-
lar to Synapse’s. The net result, however, could be a more
expensive solution than some of the other approaches.

Tolerant Systems

Despite being one of the later entrants (it was founded in
July 1982, with Fred Adler as the primary backer), Toler-
ant has made rapid progress, having learned from the mis-
takes of others, It has already shipped its first (though not
yet fault-tolerant) UNIX-based system to General Instru-
ment. Tolerant has the potential to move gquickly into a
prominent position, with an exciting product and an es-
tablished salesforce already in the field (mainly ex Tandem
and Stratus).

We are particularly impressed with Tolerant’s strategy,
which is geared to limit risks more effectively than most of
its competitors. Its choice of a loosely coupled fault-
tolerant architecture provides a number of benefits. First,
it is 2 more proven technique than tightly coupled systems.
Second, it allows Tolerant to enter the market with a com-
petitive system, adding fault-tolerance later. (It does not
have to deliver everything on day one). Tolerant has also
hired individuals experienced in the development and mar-
keting of these systems, including some from Tandem
(most notably Jim and Shirley Henry, who were formerly
Manager of Competitive Marketing and Manager of
Product Marketing at Tandem) and even from newer com-
petitors such as Synapse.

Based on the powerful National 16000 microprocessor
family, Tolerant will be one of the first vendors to deliver
hardware based on the new generation of full 32-bit mi-
croprocessors. (Vendors using 68000 microprocessors are
likely to have to redesign their hardware to move to the
full 32-bit 68020, expected in 1985). The Tolerant system is
based on System Building Blocks (SBBs) that are loosely
coupled together by two coaxial cables. Each SBB will in-
clude two NS32032 microprocessors (one for applications
processing and one for operating systems functions) and
up to 16Mb of memory.

Early benchmarks indicate that the system should offer
significantly greater price/performance than fault-tolerant

systems based on the Motorola 68000 family. The system
will be priced aggressively (Tolerant claim $25,000 per
MIP) and marketed primarily to OEMs. Despite its late
start, Tolerant has already surpassed Synapse, with over
$7 million of orders now signed.

Like Tandem, Tolerant realizes that fault-tolerance is an
increasingly necessary but insufficient condition for suc-
cess in the transaction processing market. It has therefore
invested heavily in software development, and is building
a comprehensive set of development tools geared to help
its OEM customers to rapidly build fault-tolerant transac-
tion processing applications in a UNIX environment.

Prices of Companies Mentioned:
Amdahl Corp. ($12%)
AT&T ($15%)

Computer Consoles ($18's)
Data General® ($43%)
Datapoint Corp. ($22%)
Digital Equipment (3877%)
Dow ($37%)

Dupont (Conoco)’ (347%)
General Electric ($5214)
General Instrument ($217%)
Hewlett Packard (333%)
IBM’ (3107%)

Merrill Lynch ($22%)
Mobil® ($2814)

Motorola ($106%)

NCR Corp. (326)

Rochester Telephone (328 /%)
Sperry Corp * * ($38)
Stratus Computer ($10%s)
Tandem' * ($19%)

Trilogy Ltd. ($2%)

Wang’ ($257)
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The informanon contaned heren has been oDIMNed from sources we betieve to be reliable. bul ils accuracy s not guaiantesd Pane Webber Mitchell Mulchins Inc analor Paine
sepber Jackson & Curlis Incorporated andior Blyth Eastman Paine Webber Incorporated angior Rotan Mosie Ing. alhihaleg companies andior ther officers, direciors employees o
StoCknoiders may &t imes Nave a pOSIHION. INCILTING an arbitrage Of ODLIoN DSILoN, in the secunities 0escnbed herein and may sell of buy [hem 1o o from customers These companties
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® Tandem realizes our worst

Company Update fears concerning receivables.

e Llong-term fundamentals still strong.
e Raising our rating to 3-1 from 3-3.%

Donald Brown

December 10, 1982

TNDM (DTC): 23 3/4 Earnings Per Share P/E Multiple Last 12 Mos.
Ind. Div.: - l9§§f: $1.75 1984E: 15.6X Price Range

Yield: - 1983E: 1.30 1983E: 18.3 High Low
DJIA: 1047.09 1982R: 0.72 32 3/4 14 1/4

Fiscal year ends September. R - Restated.
Shares outstanding: 39.1 million.
Priced as of the close, December 8, 1982.

Tandem announced that revenues would be restated for the latest fiscal
year from $335.9 million to $312.1 million, a $23.8 million downward
revision. Net per share will be reduced to $0.72 from $0.95.

The issue is one of "revenue recognition." Stricter standards are now
being enforced, as discussed in detail below. It came as no surprise
to us that Tandem's aggressive marketing group ran afoul of the
accountants. What surprised us is that the accountants forced the
issue, rather than allowing a longer period of time to work down an
extended receivables position.

Our view is that the internal impact will be a healthy one, because we
have felt that the receivables were too stretched in any case. So we
like the result but are not as happy about the means to achieve the
ends.

A good portion -- but not all -- of the revision simply represents a
deferral into the future.

®# We are, therefore, revising our earnings estimate for fiscal 1983 --
up by a dime from $1.20 to $1.30.

e Although the impact on the current quarter remains uncertain, our
best estimate is $0.29, revised up from $0.24, versus $0.23 last
year. (Tandem may restate last year's quarterly income statement.)

e There is no change in our 1984 preliminary estimate of $1.75.

* Opinion Legend: lst Number = Next 6 Months, 2nd Number = 6 to 18 Months
1 = Aggressive Purchase, 2 = Accumulate, 3 = Average Performer,
4 - Swap, 5 - Sell
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The shares at current prices represent above average investment potential -- a "1" .
rating -- over the long term. Eventually, the company will improve its financial

ratios, although they will still not be satisfactory even after the change in

accounting. But nothing that has happened changes the fact that Tandem has a

strong product poesition in multiprocessor systems which offers the best potential

for growth in medium to large-scale systems over the coming five years.

Near term, we continue to regard the shares as no better than average potential --
a "3" rating for the next six months. Over the next several weeks, our technicians
suggest heavy supply in the high 20's, with the next area of support in the

$14-$17 range. This analyst would view a price of under $20 as an outstanding
opportunity to load up on the shares.

Quarterly Earnings

First Second Third Fourth

Quarter Quarter Quarter Quarter Year
1983E : $0.29 $0.51 $0.353 $0.37 $1.30
1982R: 0.23 0.25 0.23 0.01 0.72%

* May be restated on a quarterly basis.

THE EARNINGS HIT

We have been concerned about the extended receivables position at Tandem, which
was equivalent to 124 days outstanding at the end of September before restate-
ments. In our view, the level of receivables reflected aggressive marketing prac-
tices and/or inadequate internal financial controls. High interest rates raised
the risk of a write-off in the summer months. The sharp subsequent decline

had reduced the risk of a write-off, and theoretically provided Tandem management
with the time to improve the internal controls at a leisurely pace.

However, Tandem's accountants put their collective foot down just when it looked
to us like the company would "get by."

Beating the
Midnight Deadline

Roughly half of the readjustment relates to shipments that took place after 12
o'clock of the last day of the latest quarter. Assuming that $14 million was
involved, or 15% of the latest quarter's volume, we would guess that up to an
additional week's activity was included in the period. In the past many other
companies in the industry held a quarter open beyond the official closing date to
include "last minute" activity. This isn't surprising; Arthur Anderson's enforce-
ment of a stricter discipline is.

If the company successfully motivates its people during the current Christmas
holiday season, then a large portion of the $14 million will simply be shifted
into the current quarter on a net basis. That is, $14 million already was pushed
into the current period which was already shipped from the September period. A
tough discipline or high internal esprit de corps regarding shipments might
succeed in shipping the existing schedule for the current December period on time
-- i.e., without slipping any volumes beyond midnight of the last day of the

Y
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quarter. Our best guess is that Tandem's people are likely to rally, and the
current quarter will be bumped by $14 million.

Closing the
"Paperwork" Gap

The other half of the revision reflects Arthur Anderson's concern over the paper-
work backing up the shipment of systems. As an illustration, at least several
million dollars of the revision related to the policy of installation deadlines on
purchase orders. Traditionally, a purchase order was deemed valid if it called
for shipment within 60 days. With the P/0 in hand, the salesman could ship and
bill the customer. If the customer then responded that he wasn't expecting the
shipment so soon, Tandem's marketing force would simply extend the payment period.
Until the accountant showed up, both parties were happy. Arthur Anderson feels
more comfortable with 30 days.

Tandem will probably make up a good portion -- say half -- of the additial $9.8
million through the balance of the current year. The rest might be permanently
deferred into backlogs. First, however, the marketing force has to become ac-
customed to more stringent contract terms. Thus, it is late in the current
quarter to accomplish much by way of short-term results.

Competitive Aspects
A Short-Term Negative

Tandem 1s rightfully concerned about the impact of new practices internally
and on customer relations. Competitive salesmen will certainly "make hay" over
the development, and at least cause some deferrals over the short-term.

We expect any adverse customer reaction to be short-lived. Tandem remains in
solid financial shape with only $6.7 million in debt compared to $245 million in
equity on the balance sheet. No one in the industry will be overly surprised that
Tandem's aggressive marketing efforts ran headlong into the accountants. In
short, the customers will continue to make their decisions, once the dust settles,

on the merits of the product.

Balance Sheet Impact

The revision in the income statement will probably also result in a $23.8 million
reduction in receivables.

e On an adjusted basis, receivables would represent roughly $100 million, equi-
valent to a still-high 98 days on a 365 day year, but below the originally
reported $123.7 million which represented 124 days at the end of September.

® Inventories would be raised to an estimated $101 million, from the reported
$93 million in September. On an adjusted basis, the revised inventory figure
represents an inventory turn ratio of roughly 1.22X's -- which would equate
with very poor performance for an unintegrated manufacturer in this industry.
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In short, Tandem will still have a long way to go in tightening up on its finan-
cial position, even though the most recent event suggests that the company
will henceforth attach a higher priority to improving financial controls.

Prudent ial-Bache makes a primary market in the shares of Tandem.

Additional information is available on request. 82-592
Donald Brown
(212) 791-2946
-4~
Prudential-Bache Securities Inc., 100 Gold Street, New York, N.Y. 10292 “Copyright 1982
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Tandem
Computers*

UOIBISY]

(TNDM-OTC)
Gordon Casey
Improving Earnings Outlook March 14, 1983
52-Week Eamings PerShare P/E Ratio Retum on Shares
Price  Range  1082A 1983E 1084E 1062A 1963E 1084E Ave.Equity Dividend Yield Outstanding
£26 $33-14 $0.76 $0.93 $1.40 342 280 186 18.3% — - 38,018,000

Fiscal year ends September
* Drexel Bumham Lambert Inc. makes a market in this security.

POINT OF VIEW

* Tandem holds a strong position in the computer marketplace as the leading supplier of
fault-tolerant systems. High demand for Tandem’'s NonStop systems has built an ex-
cellent user base in major corporations. Adding to the company's position in data pro-
cessing is growing strength in computer networking.

» We expect improving economic conditions to benefit Tandem with increased order
rates. Accelerating revenue growth is expected to bring production levels in line with
manufacturing capacity thus improving margins in fiscal 1983. We estimate earnings of
$0.93 per share in fiscal 1983, a gain of 22% over a restated $0.76 last year. We expect a
further strong gain to the range of $1.30 to $1.50 per share in fiscal 1984.

* The recently reported results for the first quarter of fiscal 1983 remove much of the
uncertainty which previously clouded the company’s outlook.

* We believe Tandem has an excellent potential for long-term growth. The company's
leading position In fault-tolerant systems and growing strength in computer networking
position Tandem to be a key player in the rapidly converging data processing and com-
munications marketplace. We project earnings growth in the 1982 to 1987 period averag-
ing approximately 35% annually.

* Tandem is currently in a period of transition and reassessment within the financial com-

munity. This positions the stock at a level which we believe is particularly attractive. We
expect the stock to make strong gains in the further recovery of the market.

DREXEL BURNMHAM LAMBERT INCORPORATED, 60 BROAD STREET, NEW YORX, NEW YORK 10004 {212} 480-6000
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We expect Tandem to continue to demonstrate important business
strengths in fault tolerant systems and in computer networking. With
systems installed in over 600 large enterprises, the company has a
strong base for future growth. Increasingly competitive activities
are not expected to constrain Tandem's potential. We believe Tandem
has an excellent outlook for long-term growth. We estimate earnings
growth in the 1982-1987 period averaging 35% annually.

We expect Tandem Computers to successfully pass through the present
period of transition to renewed earnings growth. Currently, the com-
pany's growth outlook, and indeed, Tandem's basic image, are under
serious scrutiny. During fiscal 1982, the realities of a difficult
economic environment began to constrain Tandem's virtually unbounded
growth. In addition, following the end of fiscal 1982, a basic change
in revenue recognition practices necessitated a complete restatement
of the year's results. We have reassessed Tandem in light of these
new considerations and have concluded that the stock is particularly
attractive. We expect Tandem to make important new gains moving well
ahead of the market as economic recovery continues.

To date, Tandem has not yet experienced improving order patterns. On-
going results still reflect weakness in the economic environment. We
expect this picture to change in coming months as economic recovery
takes hold. Our view of the economy assumes continued improvement
throughout calendar year 1983 with real economic growth approaching
3%. We expect these improving conditions to begin to benefit Tandem
during the second half of fiscal 1983. The company recorded a 32.6%
revenue gain in the first gquarter without benefit of economic improve-
ment. On this basis, we are projecting an improving pattern of reve-
nue gains in fiscal 1983 with the full year totalling $430 million, a
gain of 38% over fiscal 1982. We also expect gradual improvement of
gross margins with increasing business volumes. On this basis, we ex-
pect pretax margins to improve to the range of 15% to 16% by the
fourth guarter. We estimate earnings in fiscal 1983 of $0.93 per
share versus $0.76 in the previous year.

Tandem currently has sufficient cash to meet fiscal 1983 needs. The
company projects interest income essentially equal to interest expense
for the remainder of the year. A factor of increasing importance in
financing growth is the role of employee stock options and the stock
purchase plan. These sources are expected to provide an increasing
share of new capital requirements. Our analysis assumes a $70 million
equity offering later in calendar year 1983. This is believed to be
adequate to meet Tandem's need through fiscal 1984. Although we have
assumed 2 million additional shares associated with this offering, the
company has the option of using debt to meet funding needs. Cur-
rently, the company has a strong balance sheet with negligible long-
term debt.




We expect further business gains continuing into fiscal 1984, ‘
ing economic conditions are expected to support revenue growth in the
30% to 35% range. We estimate earnings in fiscal 1984 in the range of

$1.30 to $1.50 per share.

SUMMARY FINANCIAL STATISTICS
(S millions)

1980A 1981A 1982A 1983E
Revenue ($) 109.0 208.4 S312.1 430.0
Rev. Increase (%) 94,7 91.2 49.8 37.8
Operating Income 19233 40.4 40.7 61.4
Operating Margin (%) 1757 19.4 13.0 14.3
Interest Income (Net) 1.8 10.7 6.0 0.0
Pretax Income 213 51.1 46.7 61.4
Pretax Margin (%) 1953 24.5 15.0 14.3
Tax Rate (%) 49.3 48.0 36.1 39.0
Net Income VI L) 26.5 29.9 36.8
Earnings Per Share 0.35 0.72 0.76 0.93

Note: Fiscal year ends September.

TABLE

Improv-

1



Revenue ($)

Rev. Increase (%)
Operating Income
Operating Margin (%)
Interest Income (Net)
Pretax Income

Pretax Margin (%)

Tax Rate (%)

Net Income

Earnings Per Share (§)

Revenue (§)

Rev. Increase (%)
Operating Income
Operating Margin (%)
Interest Income (Net)
Pretax Income

Pretax Margin (%)

Tax Rate (%)

Net Income

Earnings Per Share ($)

Revenue ($)

Rev. Increase (%)
Operating Income
Operating Margin (%)
Interest Income (Net)
Pretax Income

Pretax Margin (%)

Tax Rate (%)

Net Income

Earnings Per Share (§)

ESTIMATED RESULTS

(S millions)

1982
1Q 20 30 4Q
71.0 74.1 79.8 87.2
74.8 563 42.9 3502
11.4 8.4 10.5 10.4
16.0 14 131 11,9
2&3 (A 135 0.9
13.3 9.7 12,0,  31.%
1922 13l 15,0 13.0
43.0 36 asd 37.3 2677
7.8 6.2 7.5 8.3
0.20 0.16 0.19 0.21
1983
1QA 20E 3QE 40E
94.1 102.0 112.0 123.0
32.6 37.7 40.4 41.1
11.6 13.9 16.5 19.3
12.4 13.6 14.7 15.7
0.0 0.0 0.0 0.0
¥ 1l 13.9 16.5 19.3
12.4 13.6 14.7 15.7
39.0 39.0 39.0 39.0
el B 1051 1958
0.18 0.21 0.25 0.29
1984E
10 20 30 4Q
130.0 140.0 150.0 160.0
38.2 37.3 33.9 30.1
20.4 22:4 25.0 27:5
15.7 16.2 16.7 372
1.5 1.2 0.8 0.5
21.9 23.9 25.8 28.0
16.8 ¥ 17a2 17.5
40.0 40.0 40.0 40.0
1551 14.3 15.5 16.8
0.31 0.34 0.36 0.39

Note: Fiscal year ends September.

TABLE 2

1982
Total

312:%
49.8
40,7
13.0

6.0
46.7
15.0
36.1
29.19
0.76

1983E
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BACKGROUND

The Tandem story begins with the company's piopeering work in fault
tolerant systems. An outstanding record of buglnesslgrowth.has been
achieved by targeting a key need of data processing, high reliability,
The company has outstanding products which in many respects are
unique. High levels of system availability are achieved with multiple
processor based systems. Operating system software has been designed
to perform a wide range of system monitoring and management functions
and to automatically perform corrective actions in the event of a
system failure. The result is a set of products that continue to

function effectively in the event of failure without loss or altera-
tion of data.

Tandem has established an outstanding record of user satisfaction,
Surveys consistently rate Tandem at the highest levels of product
satisfaction and user loyalty. A key factor in these exceptional
ratings is excellent software. The company's research and product
development program includes a major commitment to software. The re-
sult has been a family of products which have significant advantages

in initial installation and ease of expansion as well as high relia-
bility.

Tandem has concentrated u
ing systems in a variety
are in use in a wide range

pon the requirements for transaction process-
of business oriented environments. Systems
of critical applications. The introduction

; : usiness functions generally requires major
changes in working procedures and the tasks that employees perform.

The system becomes an integral part of the business function. Typical
examples of Fransactlon Processing systems are airline reservations,
on-line banking and credit authorization. 1In these situations, con-

tinuogs system availability is critical. The organization cannot
function without access to the system.

In Tandem's short seven year history, the company has installed sys-

_ iSes. 1In general, these installa-
tions represent the customer's first Steps in automating vital busi-
ness functions with - Tandem's fault-tolerant NonStop
iystems were chosen d reliability and availability.

N many instances, these ations were essentially experi-
mental. The key point, 1

in our view, is that these initial systems
have been successful and customers are now committed to Tandem as they

espread implementation. Rates of repeat business
tor to contribute strongly to




Tandem's expertise in addressing the requirement for fault-tolerant
systems has also yielded a strong competitive position in computer
networking. The company's emphasis on communications has intensified
over the past two years with a series of important hardware and soft-
ware announcements. Tandem's focus is increasingly oriented toward
meeting the needs of large enterprise users with massive networks em-
ploying thousands of terminals and hundreds of communications lines.

We expect Tandem to continue its progress in computer networking lead-
ing to an expanded role in this field in the mid-1980s. We view the
Infosat joint announcement with the American Satellite Corporation as
an important step in this direction. The Infosat move positions
Tandem in the network services arena, currently an area of major
focus. The fast growing area of communications and computer network-
ing may prove to be Tandem's most important competitive battleground.
Today's massive demand for data processing solutions centers upon the
critical need for connecting the many dispersed locations of large en-
terprises. The company is building a strong base for continued lead-
ership in this important business area. We expect Tandem to be a key
participant in the rapid convergence of data processing and communica-
tions in the mid-1980s.

Tandem is currently enunciating its role in the marketplace as a key
supplier of large scale integrated information systems. Tandem pro-
vides a backbone network and on-line transaction processing facilities
to meet the needs of large corporate customers. This concept goes
well beyond basic hardware to include the company's increasing depth
of software and extensive field support services. Viewed in this
light, Tandem is positioned as a major vendor with a role similar to
that of the large mainframe companies.

STRATEGIC DIRECTION

Tandem's primary focus has been on transaction processing systems in
the large enterprise marketplace. This continues to be an area of
strong demand as major corporations seek productivity improvement by
the automation of vital information processing functions. Tandem's
concentration on fault-tolerant systems has provided an important com-
petitive edge relative to conventional data processing solutions. As
a result, Tandem is positioned at the leading edge of customers' ef-
forts to automate key functions.
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Tandem's customers are typically major corporations with considerable
data processing experience. Tandem has compiled an excellent record
in satisfying customers' needs. As noted previously, user surveys
consistently rate Tandem systems at the highest levels. The company's
success in automating vital business functions has gained Tandem an
important foothold in over 600 major corporations worldwide.

Tandem's strategy is to extend the initial customer foothold by broad-
ening the available array of products and services. Communications
and computer networking are being emphasized. Although Tandem's orig-
inal orientation and basic concept is on fault-tolerant systems, this
approach also yields significant advantages in computer networking.
In many respects, the basic Tandem system functions as a computer net-
work. The operating system performs the critical role of controlling
messages passing between the individual processors. Applying the same
concepts to geographically dispersed systems has produced an excellent
computer networking product.

The recent joint announcement with a leading satellite company extends
Tandem's commitment to the area of communications. Tandem will par-
ticipate in a joint venture in a new satellite communications network.
Initial services are planned to begin in 1983. Tandem's partner in
Infosat, American Satellite Company, (ASC), was established in 1972
and is jointly owned by Fairchild Industries and Continental Telecom
Inc.* The Inforsat offering is directed toward large enterprise users
who require long distance leased line service. The communications
service will be marketed jointly by Tandem and ASC. New low cost
earth stations to be supplied by ASC will transmit and receive data
over dual 56 kilobits per second transmission paths. For long dis-
tance users, the service is expected to provide significant sévinqs
relative to conventional terrestrial links.

The significance of these developments to Tandem, in our view, lies in
the company's position in the Infosat joint venture at the ground
floor of ASC's expanded undertaking. Tandem will provide the data
processing side of the system. This new role, we believe, provides an
opportunity for participation in a new business area with reasonably
contained risks. It promises a broader scope for Tandem's business
while ASC assumes the major investment in the satellite facilities.

* An officer of Drexel Burnham Lambert is a director of Continental
Telecom Inc. Drexel Burnham Lambert Incorporated from time to time

provides investment banking and other services to Continental
Telecom.




IS ™ ]
Drexel Burnham Lambert

EHCORPOHATED

Tandem's current strategic direction accords equal emphasis to net-
working and the depth of available software as it does to fault toler-
ance. The focus is on broad corporate issues and Tandem's ability to
provide integrated information systems. Tandem's aim is to ultimately
become the customer's principal supplier. In this context, we expect
the emphasis to continue to shift toward communications and network-
ing. The satellite communications services are a further extension of
Tandem's range of offerings. In our opinion, the company is well
positioned to become a major contender in the convergence of data pro-
cessing and communications in the mid-1980s.

PRODUCTS

Tandem's NonStop system architecture has been designed to provide
continuous system availability. It is intended for on-line trans-
action processing applications. High availability is ensured by hard-
ware redundancy and software which provides the ability to automati-
cally reconfigure the system in the event of component failure. In
addition, the NonStop design includes features to guard against loss
or alteration of data.

The Tandem system is a multiprocessor design which can accomodate any
combinaton of two to 16 individual processors. A modular approach is
used which provides a wide range of processing power and allows incre-
mental growth as the user's needs increase. Modular upgrades can be
made in the field without the need for a disruptive conversion.

The heart of the Tandem system, the NonStop processor, includes two
microcoded processing units, one for central processing and bus con-
trol and a second for input/output control. This separation of func-
tion frees the central processor of the burden of heavy input/output
activity characteristics of transaction processing applications. In
its present NonStop II form, a 32-bit data access architecture is used
providing ample capacity to support the needs of the largest users. A
dual bus structure is used for interprocessor connection. Throughout
the system, multiple components and multiple data paths are provided.
This includes multiple power supplies, input/output ports and con-
trollers for peripherals.
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An operations and service processor (OSP) is used with each main pro-
cessor. The OSP monitors the system providing system status and diag-
nostic functions, as well as facilities for unattended remote opera-
tion of the system. These functions are vital in the operation of
large computer networks which frequently have unattended equipment in
remote sites.

SOFTWARE

Tandem's fundamental business orientation toward transaction process-
ing applications places great emphasis on software. Tandem offers a
wide range of software products to support basic operation of systems,
to facilitate application development and to support advanced data
base management and communications needs. We believe Tandem's
strengths in software are becoming a key differentiating factor in the
marketplace. User surveys consistently give Tandem high marks for
guality of software and general ease of use. We expect this to become
an important strength as Tandem builds toward its objective of meeting
all of an organization's information management needs.

Tandem's strength in software is exemplified by the key products which
are an important factor in maintaining the company's competitive edge.
Tandem's relational data base product, ENCOMPASS, performs a key role
in enabling users to rapidly define and implement new applications. A
key factor in this process is data base structure and ease of access
to key data elements. This process is difficult enough in a stand-
alone system, but becomes particularly complex when data elements re-
side in different distributed systems. Conventional data base manage-
ment systems are inadequate in this environment, in our opinion.
Tandem has addressed these requirements with ENCOMPASS, an advanced
data base management system. ENCOMPASS incorporates advanced rela-
t%onal datg base fqatures and a query/report writer. These capabili-
ties provide an important assist to application development and
greatly facilitate program changes and system expansion.

Tandemts bas%c computer networking product, EXPAND, offers key advan-
tgges in reliability of network nodes and in management of communica-
t19ns lines. Network nodes have multiple processor Tandem systems
which ensure continuous availability of nodes. In the event of a line
outage, the network has the ability to retransmit over an alternate
path. A furyher safeguard is provided by continuous monitoring of
message traffic to gquard against loss or alteration of data. These
features ensure high availability and integrity of the network. Basic
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networking capabilities are further advanced by Transfer which pro-
vides comprehensive information management facilities. Transfer is a
message storage and delivery system which provides electronic mail
capabilities including not only text but facsimile communication.

FUTURE PRODUCT DIRECTIONS

We expect Tandem to continue the basic strategic aim of becoming a key
supplier of large scale integrated information systems. Emphasis is
expected to be on enhancement of existing hardware and software with
key product additions which support the basic strategic direction. As
mentioned previously, Tandem has made substantial headway in initial
system installations in over 600 major corporations. We expect the
business to be characterized by further penetration of these enter-
prises, building upon the established base. The key words will be
compatibility and enrichment of Tandem's offerings.

Emphasis on research and product development has been a key factor in
establishing Tandem's unique position of leadership in the market-
place. From its founding, the company has committed to high levels of
research and development spending which have consistently exceeded 8%
of revenue. Currently, R&D is targeted at 9% to 10% of revenue and 1is
balanced between hardware and software activities. Tandem's manage-
ment has consistently worked to create an environment that would at-
tract and retain exceptional research and development talent.

Tandem's system design has sought to avoid imposing arbitrary hardware
dependent constraints on users. User programming and application de-
velopment have been supported only in higher level languages. The
company has not supported an assembler language. This approach gives
Tandem considerable flexibility. Architectural or hardware changes
can be made with minimal conversion problems for users. In this way,
Tandem can utilize improved hardware technologies and price/perfor-
mance advances as they become available. We expect future hardware
changes to be introduced in a nondisruptive fashion without the need
for users to make difficult conversions.

Tandem has indicated that several new processors are under develop-
ment. The company has discussed development work aimed at applying
gate array semiconductor technology to a new series of processors.
This will provide the next price/performance step to maintain Tandem's
competitiveness. We expect the announcement of a new series of pro-
cessors based upon this work later in 1983. Longer-term, we expect
Tandem to introduce further hardware changes as new technologies be-
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come available. However, our basic view is that Tandem will adhere to
a policy of upward compatibility and will avoid changes that might
complicate user conversions.

COMPETITION

Tandem has established a unique competitive situation by emphasizing
fault-tolerant systems. The NonStop concept originated with Tandem
and has been the key factor in differentiating the company's products.
The concentration on transaction processing requirements and fault-
tolerance has established a strong niche in the marketplace. User at-
titudes appear to favor fault-tolerant systems in an ever wider range
of applications. In our opinion, fault-tolerance will ultimately be
expected in any advanced on-line application.

The strong demand for Tandem's systems and the growing user acceptance
of fault-tolerant concepts has not gone unnoticed by competitors. A
widening array of computer suppliers have announced fault-tolerant
systems or have indicated the intent to soon make announcements. The
past two years have seen the entry of several new start-up companies
with similar business objectives and indications of interest by estab-
lished firms.

The competitive response to Tandem has evolved along two basic paths.
New start-up companies are proposing new architectural approaches to
fault-tolerance. In contrast to this, existing companies are typi-
cally advocating a computer networking, or software based approach
which maintains compatibility with existing hardware. However, in
every instance, the competitive approaches are significantly different
from Tandem's products. In the field of fault-tolerant systems, the
customer is facing a steadily growing array of alternatives. The fol-
lowing paragraphs outline the three fault-tolerant competitors which,
in our opinion, are the most significant. Stratus Computers is the
leading competitor among an array of new companies and IBM and DEC
need no introduction.

The new start-up companies have several advantages. They are not con-
strained by an existing product line or customer support requirements.
They are free to choose a unique systems architecture. 1In addition,
they benefit from the availability of a growing array of standardized
low cost microprocessors. In the current environment, product
development times are significantly shorter. In turn, however, the
start-up company's advantages are offset by the need to catch up in
software development and in building a user base.

10
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Tandem's initial start-up challenger, and the most visible new com-
pany, 1is Stratus Computers of Natick, Massachusetts, a privately
financed corporation. This new contender has indicated that it will
target the same transaction processing marketplace with similar fault-
tolerant characteristics. Initial efforts will focus on business and
commercial applications and will use independent systems houses for
marketing., The first shipments were made in early 1982 and by year
end approximately 35 systems had been shipped. Stratus has taken a
significantly different architectural approach. Extensive use has
been made of currently available microprocessors emphasizing a high
degree of redundancy. The low hardware cost of these new products has
allowed Stratus to emphasize a hardware solution to fault-tolerance.

An October, 1982 introduction by IBM provides new capabilities for the
Series 1 minicomputer. New operating software is available which will
allow up to 16 Series 1 processors to operate in parallel with the
appearance to the operator of a single system. This provides several
advantages in non-disruptive system growth, improved reliability and
redundancy in case of failure of an individual processor. However, in
our opinion, the choice of the Series 1 raises gquestions regarding
ease of installation of this new offering. The Series 1 has been
marketed by IBM as a conventional minicomputer and does not have the
broad array of software and installation aids which are available for
other IBM products. Series 1 installations typically require signif-
icant customer effort or the services of a third party system inte-
grator. Eventual success of this new IBM offering, in our view, will
be dependent upon the level of commitment the company is willing to
make in marketing emphasis and installation aids.

IBM has chosen the software approach to improved reliability. The
company is marketing several systems in the small and intermediate
systems marketplace. In contrast to Tandem, these processors were
designed to minimize the cost of single processor installations. We
believe IBM would be reluctant to introduce a completely new series of
processors without first rationalizing the conflicts and overlaps
between existing products. However, longer term, we expect the con-
cept of fault-tolerance to become a key consideration in systems
design. By the mid-1980's we expect IBM and other established com-
panies to offer new hardware incorporating these considerations.

Digital Equipment is also expected to shortly announce a networking
software solution based upon existing hardware. The company recog-
nizes the opportunity for fault-tolerant systems. DEC is committed to
broader participation in the business oriented systems marketplace.
Originally identified as the redundant VAX, the concept has been de-
scribed as a network of small VAX 32 bit processors. This approach
offers the advantages of load sharing, backup in case of failure and
modular growth without requiring completely new hardware.
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On balance, we believe the demand for highly reliable transaction pro-
cessing systems is massive and capable of supporting many suppliers.
In our view, Tandem's lead in software development provides a substan-
tial advantage relative to the new contenders. The small start-up
companies not only must catch up with Tandem's lead in products, but
starting from a zero base, must also become established with users.
In building a 600+ user customer base, Tandem has created an important
position for future growth with many major corporations. In some re-
spects, these customer commitments can preempt the entry of new sup-
pliers. The customer's investment in application software and growing
familiarity with Tandem's concepts tend to confine a new entrant to
completely new situations. We do not expect these new competitors to
threaten Tandem's continued strong business growth.

Tandem's competitive posture relative to the established companies
focuses more directly on communications and computer networking. In
our opinion, fault-tolerant characteristics, relative ease of instal-
lation and an open ended design that facilitates network expansion are
plus factors for Tandem. The Tandem networking solution is particu-
larly attractive for new applications that have not previously been
on-line.

Tandem is making a major commitment to providing compatibility fea-
tures that will enable NonStop systems to coexist with IBM mainframes.
A Tandem network can function as a subsystem within an IBM SNA hier-
archical network. A customer's commitment to IBM in large mainframe
systems does not preclude the use of a Tandem network to perform a
specialized function.

An added competitive plus for Tandem is the Infosat satellite communi-
cations services, discussed previously. We consider the ability to
offer a comprehensive network including both data processing and com-
munications links a unique competitive offering.

FISCAL 1982 RESULTS

Fiscal 1982 was a pivitol year for Tandem. The company closed out
fiscal 1981 with revenue growth almost double that of the previous
year. Results in early fiscal 1982, as originally reported, indicated
a continued strong rate of revenue growth exceeding 80% in the first
half. Expectations for fiscal 1982 indicated a year of exceptional
growth constrained only by Tandem's ability to add resources and sup-
ply products.

i
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The outlook changed significantly at mid-year with the company's
announcement that weak economic conditions had caused a fall-off of
order rates. Weakness was noted in some key market areas including
the North Central U.S., Canada and West Germany. Weak order patterns
were reported from manufacturing customers while banking customers
were holding up well. In general, this pattern has continued through
the end of the first quarter of fiscal 1983.

The company is still adjusting to the major changes brought about by
the new growth direction established in fiscal 1982. The expectations
of slower business growth have required Tandem to reduce spending in
numerous areas. This is in sharp contrast to the previous situation
in which the only apparent constraint to Tandem's growth was the abil-
ity to rapidly put new resources in place. The final quarters of fis-
cal 1982 were characterized by runaway cost growth and slipping mar-
gins. Understanding Tandem's new business direction has been further
complicated by the need to completely restate fiscal 1982 results fol-
lowing the year end.

EARNINGS RESTATEMENT, 1982

Although Tandem's restatement of fiscal 1982 results is now history,
we believe it is important to review this critical event. In our
opinion, the runaway cost growth in fiscal 1982 and the company's com-
mitment to major capacity increases are partly attributable to the
false signals conveyed by Tandem's prior revenue recognition prac-
tices. In addition, the need to restate results revealed both an
overly aggressive approach to financial reporting and the inadequacy
of Tandem's financial controls. We believe this seriously damaged
Tandem's image in the financial community.

A December B, 1982 press release announced that Tandem would restate
fiscal 1982 results. The restatement became necessary to satisfy the
objections of Tandem's outside auditors in their review of year-end
results. The specific area of concern was revenue recognition prac-
tices.

By way of background, it should be explained that Tandem recognizes
equipment revenue at the time of shipment. This is in contrast to the
practice of some of the mainframe computer companies that recognize
revenue at installation. However, the shipment basis is by far the
most widely used practice in the industry.

13
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Tandem's auditors raised two basic issues. The company had credited
shipments actually made after the September 30, 1982 year end as well
as crediting shipments which in the judgment of the auditors did not
have adequate documentation. The auditors did not question the valid-
ity of the orders and shipments involved, but merely the timing of
revenue recognition. Tandem has subsequently tightened procedures re-
garding revenue recognition and will adhere to these new practices in
the future. The first quarter of fiscal 1983 was the first period to
be reported under the new ground rules.

In implementing the new revenue recognition practices, Tandem restated
results for fiscal 1982, The restated results reveal a different view
of Tandem's business than had been originally reported. The most sig-
nificant change is the timing of the onset of weaker results. Weaken-
ing earnings actually began in the second quarter ended in March,
1982, This is in sharp contrast to the original report of record
earnings in the second quarter. The restatement also reveals a sig-
nificant erosion of operating margins. Costs continued to increase at
higher rates than revenues throughout the year. The following out-
lines some of the principal contrasts:

As Originally Reported Fiscal Year Ended Sept. 1982

1 2 3 4 Year
Revenue ($ mils) $74.7 $85.6 $84.4 $91.2 $335.9
Operating Margin (%) 18.3 18,2 15.9 14.2 16.5
Earnings Per Share $0.23 $0.25 $0.23 $0.24 $0.95
Restated
Revenue (§ mils) $£71.0 $74.1 $79.8 $87.2 $312.1
Operating Margin (%) 16.0 11.4 1351 12.0 13.0
Earnings Per Share $0.20 $0.16 $0.19 $0.21 $0.76

RECENT RESULTS

Tandem's first quarter of fiscal 1983 is the first quarter to be re-
ported under the new set of revenue recognition practices which were
applied at the end of fiscal 1982. For this reason, the first quarter
results are significant as the first step on a new path of revenue and
earnings gains. Tandem's earnings of $0.18 per share in the gquarter
were down from $0.20 per share in fiscal 1982. Although revenue of
$94.1 million gained 7.9% over $87.2 million in the preceding quarter,

14
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there was no growth of inventories in the first quarter. This pro-
duced pressure on unit costs and margins as production volumes failed
to keep pace with cost growth. First quarter operating margins slip-
ped to 12.4%. This is below a restated 16.0% last year and signifi-
cantly lower than the 18% to 20% margins which prevail on the old
basis prior to restatement. An additional factor in lower first
quarter results was the wash-out of net interest income caused by
higher interest. These factors resulted in pretax margin of 12.4%,
well down from 19.2% last year on a restated basis.

Weak margins in the first quarter are largely attributable to cost
growth resulting from the substantial new capacity added in fiscal
1982, Tandem entered fiscal 1982 with an ambitious plan of capital
spending to essentially double property, plant and equipment. By year
end, further additions to the capital spending plan increased the
total gain to 144%. This significantly exceeded the 50% revenue gain
during the year. The resulting cost increases attributable to this
new capacity significantly impacted first quarter results. Deprecia-
tion alone was up 122% in the quarter.

An important positive feature of Tandem's first quarter report was the
progress made in reducing. product development costs and marketing,
general and administrative costs. Both of these categories were sig-
nificantly reduced from fourth guarter 1982 levels. Product develop-
ment costs were held to 9.6% of revenue in the first quarter. This
falls within the company's targeted range of 9% to 10% of revenue.
Marketing, general and administrative costs were held to 37.8% of
revenue which is comparable to the levels in effect prior to fiscal
1982, The company plans to target these costs in the mid-to-high 30%
range.

The cost reduction evident in the first quarter results is due to
Tandem's implementation of numerous austerity measures. These include
a virtual freeze on hiring, suspension of salary increases, a 2% day
unpaid vacation during the first quarter and a six month hold on
construction of the new Austin, Texas plant. The only exception to
the hiring freeze is in key marketing situations where any addition
can be justified by additional sales.

15
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TABLE 3 |
RECENT RESULTS
FISCAL 1982 (RESTATED) 1Q1983 !
(S millions)
1982 1983
1Q 20 30 40 10
Revenue ($5) 7250 74.1 79.8 87.2 94.1
Rev, Increase (%) 74.8 56.3 42.9 352 32.6
Cost and Expenses
Cost of Revenue ($) 25.2 26.7 27.0 30.5 38.0
Product Devel. ($) 6.8 7.7 9.2 9.9 9.0
Marketing, G&A ($) 20a6 3.3 33.2 36.4 3555
Total (S) 59.6 65.7 69.3 76.8 82.5
Cost and Expenses
as a % of Revenue
Cost of Revenue (%) 35.5 36.0 33.8 3530 40.3
Product Devel. (%) 9.6 10.4 I 1)) Y .3 9.6
Marketing, G&A (%) 38.9 42.2 1S 2327 37.8
Operating Income ($S) 114 8.4 10.5 10.4 11.6
Operating Margin (%) 16.0 11.4 1851 13 =9 12.4
Interest, Net ($) 2.3 3 1.5 0.9 0.1
Pretax Income (S) 13 .7 T 2.0 Y4 11 (i
Pretax Margin (%) 19,2 133 150 13.0 12.4
Tax Rate (%) 43.0 36.1 B3 26.7 39.0
Net Income ($) 7.8 6.2 75 8.3 i i i
Earnings Per Share (§) 0.20 0.16 0.19 0.21 0.18

Note: Fiscal year ends September.

MANAGEMENT

From the company's founding in 1974, Tandem has worked to create a
strong base for future growth. Long range planning has been a key
area of focus in building an organization capable of propelling Tandem
into the billion dollar class. New employees have been selected with
a view to their ability to perform in higher positions as the company
grows. The concentration on planning extends to new employees who are
made thoroughly aware of Tandem's objectives and the individual's role
in their accomplishment.

16
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The company's founding management, including the President, James G.
Treybig and his three cofounders, received their basic grounding at
Hewlett~-Packard. They brought with them a philosophy based upon
"people-oriented" management. The company is committed to a wide
variety of advanced and unorthodox management and personnel practices.
The Tandem style emphasizes informality, open communication and re-
spect for the individual employee and his role in the company. The
Tandem philosophy is based upon the belief that the individual's ef-
fort is key to good products and a successful business. Self manage-
ment and peer pressure are emphasized. Responsibility and decision
making are pushed down to the working level.

The fiscal 1982 experience revealed some of the weaknesses of Tandem's
management approach. The practices put in place in the company's
early fast growth period were found to be inadequate when order rates
faltered. 1In our opinion, the company must now impose tighter finan-
cial controls and improved planning procedures to avoid the runaway
cost growth that characterized fiscal 1982 results.

Tandem is currently operating under a program of relative austerity in
comparison to the previous period. The challenge is to maintain the
company's strengths while imposing additional controls. We expect the
company to undergo some changes in this process of maturing. Some
losses have occurred in management ranks. The loss of key personnel
is clearly a risk to any small fast growing company. Tandem's ability
to retain key people has been an outstanding strength of the company.
The company's low 7% turnover rate is in sharp contrast to many of its
Silicon Valley neighbors with 30% to 40% rates. We believe Tandem has
the ability to attract the management talent needed to maintain strong
business growth. We view the loss of some key management personnel as
inevitable in this period of reorientation of the company. We do not
view these factors as a constraint to Tandem's growth.

FINANCIAL

Tandem's business has grown rapidly following shipment of the first
NonStop system in May, 1976. Through the first quarter of fiscal
1983, the company has shipped 4,447 processors and has pushed its
revenue level to a current annual rate approaching $400 million. This
dramatic growth has required a steady build-up of resources. Employ-
ment has grown to over 3,800 and total assets reached $356 million at
the end of December 1982.

17
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Looking to the future, we expect further excellent business growth.

We believe the company has the proven product leadership and the

strong user base necessary to ensure future growth. We expect Tandem b
to rapidly recover from the setback of fiscal 1982. Margins and re-

turn on investment are expected to improve, once again approaching
historic levels. We estimate earnings growth in the 1982 to 1987 per-

iod averaging 35% annually.

Tandem's rapid growth has required frequent infusions of new capital.
The company has pursued a conservation approach to financing, relying
entirely upon additions to equity. Tandem has avoided the use of debt
to finance growth. Prior to the initial public stock offering in
December, 1977, financing had been obtained privately. From this ini-
tial offering to date, the company has had three additional major
stock offerings. A further source of additional funds is employee
stock purchases. These include both stock option plans and an em-
ployee stock purchase plan. During fiscal 1982, these sources pro-
vided $12.2 million of new capital. The company is currently posi-
tioned with adequate cash on hand to finish fiscal 1983 without addi-
tional funding.

We are conservatively estimating a 35% revenue gain in fiscal 1984 to
$580 million. We expect Tandem to seek additional funding during
calendar year 1983. Our analysis assumes a $70 million equity offer-
ing. However, Tandem has the option of long-term debt or convertible
securities. In our opinion, Tandem's ability to grow is not con-
strained by the ability to obtain additional funding.

18




TABLE 4
TANDEM COMPUTERS
REVENUE GROWTH 1977 THROUGH 1982
(S millions)
United States International World-Wide
Revenue % Increase Revenue % Increase Revenue % Increase
1977 8 559 - T e L - e
1978 16.8 185% e S 24.3 216%
1979 41,3 146 14957 96 56.0 13
1980 78.8 91 30.2 105 109.0 95
1981 144.4 83 64.0 112 208.4 91
1982 215..2 49 96.9 51 2.1 50

Note: Fiscal year ends September.

TABLE 5
CAPITAL EXPENDITURES 1977 TO 1983P
($ thousands)
Property, Plant &
Equipment At Cost Additions to
At End of Previous Property, Plant & Increase
Year Equipment (Percent)
1977 NA $ 534 -
1978 $ 936 2,387 255%
1979 3,168 5,433 172
1980 8,519 9,966 117
1981 18,365 25,974 141
1982 44,339 63,677 144
1983 (Planned) 107,466 50,000E 47

Note: Fiscal year ends September.
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TABLE 6
OPERATING RETURNS
($ millions)
Average
Percent
1978A 1979A 1980A 1981A 1982A 1983E Increase
Operating Return on
Tangible Assets* (%) 34.3 32.6 30.8 2o 172 21.0 =
Current Assets 935 3923 8l1.7 220.1 242.0 33.0 76,1
Net Plant & Equipment 2.6 6.6 14.1 35+9 89.4 130.0 118.7
Operating Income
Before Depreciation 4.7 Tl er 21.8 44.5 50.9 79.4 76.0
Interest Expense 0.1 0.1 0.3 0.3 1.0 3.0 97.0
Interest Expense/Operating
Income Before Depreciation (%) 1.4 0.8 1e3 0.6 1.9 3.8 ——
Debt Leverage** (%) 5.9 7.9 7.8 5.3 16.5 23.6 =
Long-term Debt*** 0.7 1.1 1 10| Y57 s | 35.0 118.7
Debt in Current Liabilities 0.2 0.4 0.5 0.7 2.1 15.3 138.1
Deferred Taxes -- L0 g 8.1 18.1 25.0 —==
Total Equity 15.5 SIS 70.3 204.8 251.0 317.8 83.0
Return on Equity (%) 37.4 20.9 21.0 19.3 1357 12.9 ——
* (Operating income + depreciation) /Average tangible assets
** (Short-term debt + long-term debt + deferred taxes)/Total equity.

*** Long-term debt + capitalized lease obligations.

Note: Fiscal year ends September.
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TABLE 7
COMMON STOCK SALES
(S thousands)
1978 1979 1980 1981 1982
Sale Prior To
Public Offering¥* 1,000 - e —— -
PUBLIC OFFERINGS
Date (12-77) (12-78) (11-79) (11-80)
Net Proceeds 7,888 10,075 24,279 96,033
EMPLOYEE SALES
Options - 354 2,042 7,396 5,050
Purchase Plan —-—— 408 950 2l 7,199
Total Employee Sales 310 762 2,992 9,669 12,249
TOTAL STOCK SALES 8,198 10,837 27 el A A0S +T02 12,249

* Sold as preferred stock subsequently converted to common stock at
initial publich offering. Equity sales prior to fiscal year 1978
totalled $5,225,260.

Note: Fiscal year ends September.
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TABLE 8
TANDEM COMPUTERS
SOURCES AND APPLICATIONS OF FUNDS 1980-1984
(S millions)

Sources of Funds 1980A 1981A 1982A 1983E 1984E
Net Income 107 26.5 29.9 36.8 59T
Depreciation 2D 4.1 10.2 18.0 22.0
Other A 4.8 9.9 12.0 16.0

Total From Operations 1555 IheS 50.0 66.8 97.7

Applications of Funds
Accounts Receivable 22.7 28.1 281 35.0 45.0
Inventory 906 33.6 46.8 20.0 40.0
Prepaid Expenses 0.6 S 12.0 15.0 20.0
Other Current Liabilities (8.2) (20.5) {6.2) (20.0) .415.0)

Total Used 24.7 44.3 80.7 60.0 90.0

Sources minus Applications {9.2) (8.8) (30.7) 6.8 el
Additions to Property,

Plant and Equipment 10.0 26.0 63.7 45.0 70.0
Net Funds Used 19.2 34.8 94.4 38.2 62.3
Funds Provided
By Financing Sources

Misc. Debt 0.4 0.5 13. 1 13352 15.0

New Financing 28.1 108.0 16.3 2550 14050
Total From Financing Sources 28.5 108.5 29.4 38.2: 11550
Total Funds Used (9.3) (@3.7) 65.0 ¢ JERL ] fe e )
Cash - Beginning of Year 6.8 16.2 89.8 24.8 24.8
Cash - End of Year 16,2 89.8 24.8 24.8 S

Note: Fiscal Year Ends September.
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TABLE 9
TANDEM COMPUTERS
CONSOLIDATED BALANCE SHEETS
(§ millions)
September 30 September 30 December 31
1981 1982 1982
Assets
Current Assets
Cash and Investments $ 89.8 $ 24.8 $ 24.1
Accounts Receivable (Net) 70.7 98.8 1 A
Inventories 54.5 1003 3015
Other w5 &) X7.0 13:2
Total Current Assets $220.1 $242.0 $254.0
Property, PLant and Egquipment
(At Cost) 44.3 107.5 117.6
Less Depreciation (8.4) (18.1) (22.0)
Net $ 35.9 S 89.4 $ 95.7
Other Assets - 6.0 53
Total Assets $256.0 $337.4 $356.0
Liabilities and Net Worth
Current Liabilities S 41.0 $ 47.2 $ 43.4
Capitalized Lease Obligations 2.1 10.4 i o
Long-Term Debt = 10.7 14.5
Deferred Income Taxes 8.1 18.1 e
Total Liabilities S 532 $ B6.4 S B7.2
Net Worth $204.8 5251.0 $268.8
Total Liabilities and Net Worth $256.0 $337.4 $356.0

Note: Fiscal year ends September.
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Summary and brvestment Conclusion

Tandem's equipment sales ghowed no growth between the second hall of 1983 and the
first hall of 1984. The company's inadbility to generate growth cecurred despite a
production buildup of the TXP processor, a product that of’ers far mare performance and
substantially better price~performance than the predecessar NorStop I and within the
econtlext of a very rapidly growing economy, strengthening capital pending, and surging
corporate profits. Given these factors, along with Tandem' histerically strong position
in the repidly growing transaction processing market, it s truly stunning that the
eompany's equipmen! sajes have not grown.

In our view, the sources of Tandem's revenue prodlem are as fallows:

1. The TXP was conceived as a replacement for the les powerful NonStop I, rather
than as an wpward extension and, therefore, as a broadening of the product line.
The early implementation of & trade-in program can be viewed as an attempt by
the ecompany to quickly deplete its installed base of NorStop s, as well as a
mechanism for stimulating TXP demand.

2. Given the substantially higher price and performance of the TXP, it does not
represent a migration path for Tandem's smaller users. Tandem's refocusing of
the marketing effort to major sccounts substantiates this view. In effect,
Tandem has intentionally implemented a product and marketing strategy that

insures that its existing base of smaller users will generate a staedily declining
revenue stream.

3. Thus far, Tandem's new product and marketing strategies, as measured by the
revenue they have produced, have falled. That they have pot produced their
intended consequence can, we think, be attriduted to three factors, in addition to
the drying @ of revenues from small accounts.

e The focus on major accounts and on transaclion proeessing applications
(Tandem no longer describes itsel! as & manufectrer of fault-tolerant
eomputers) means that Tandem now sguares off aguinst IBM in virtually
every compatitive bidding situation. Because the competling machine
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normally @ 308X mainframe, Tandem has, by choice, decided to take on the
very heart of IBM. IBM salesmen who lose 308X orders tend not to have very
successful careers and can avai themselves of SWAT tsams from Armonk to
ald them in maintalning thelr wpward modllity.

@ Whie Tandem's product and marketing strategies have bean revamped, its
selling organization has not. Tandem, which now descrides itself as 2
mainframe company, has a mlesforce composed of individuals with
minicomputer backgrounds. They therefore Go not have experience closing
orders with the senior corporate-level axecutives who control the purse

strings for the applications wpon which Tandem b now focusing. IBM
salesmen do not lack such experience.

¢ More prodlematically, some major accounts may view the TXP as an interim
product and may be econcerned about Tandem$ ability to maintain
ecompatibility in the future. The TXP is a dual 16-bit processor, not 2 32-bit
processor. As we stated last October when the TXP was introduced, the fact
that it is not a 32-dit machine tells us that Tandem eould not develop &
compatible 32-bit successor to the 16-Dit NonStop b Some of our mources
tell us that an effort to develop such a machine, salled Raindbow, was
disbanded several months ago, while other sources tell us that the
ecompatidility issue has gince been solved. We should know the answar by the
end of next year.

Management now recognizes the need to revamp the mles organization by hiring
salesmen with mainframe backgrounds. While this is constructive in the longer term, it
risks ungluing an organization that is already showing signs of strain.

1. In the June quarter, sro- additions to the salesforce were over 40 but net
additions were only 13. This high turnover rate s suggestive of declining
morale. Stratus Computer was able to lure away several of Tandem's salesmen
when it opened its United Kingdom subsidiary.

2. U Tandem does succeed in attracting a number of salesmen with mainframe
backgrounds, they will presumably be assigned to cover the choicest major
account opportunities. The resulting disgruntiement eould act to increase
further the turnover rate.

3. I mainframe salesmen are needed, it follows that sales management will need to
be restructured along similar lines, resulting in turnover at the highest levels of
the sales organization.

While management is willing to take on the risks associated with the revamping of the
sales organization, it evidently is not willing to implement measures, such as & refocusing
on smaller accounts, that might boost near-term revenues. Tandem B not changing »
strategy that has produced disappointing results. From this cbservation, we conclude
that management believes that the strategy has been poorly implemented, that the
strategy Is sound and, conseguently, that the short-term risks are worth taking.

We are not 50 sure:

1. Historieally, taking on IBM on a hsad-to-head basis has been a losing
proposition. Other minicomputer companies have comsistently avoided the
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implementation of strategies requiring them to do battle against IBM
mainframes. The inherent risk in such a strategy seems particularly great at the
present moment because of the anticipated introduction, within the next &9
months, of IBM's next mainframe generation, the Sierra.

2. We question the soundness of Tandem's decision to virtually turn its back on
smaller users in its zeal to take on IBM in large accounts. This decision means
that the company is not planting seeds that can be harvested later and that it is
leaving the door open for Stratus Computer and other smaller start-ups.

3. Tandem may have painted itself into a corner. At the low-end, it is at a price-
performance disadvantage. Conceivably, the decision to de—emphasize smaller
accounts may have stemmed, in part, from a recognition that architectural
lmitations would hurt its competitive position. By shifting to the high-end,
major account strategy, Tandem avoids this issue. At the high-end, its
eompetition s IBM, not the start , and Tandem has a clear~cut
price/performance advantage relative to [BM. At the high-end, Tandem has the
product but not the marketing; at the low-end, it has the marketing, but not the
product.

What s The Problem?

In this section, we will use data provided by Tandem to determine why the company's
revenues have fallen below plan. Because some March quarter revenues spilled over into
the June quarter, we'll focus on six-month periods. The data is summarized in Table 1.

Table 1
Revenue, Processor, and Customer Statistics

Ret Revenue Rev. par Net Proes.
Rev Pne-m Acthﬂ New Net Active Shipped per
Qll)m Shipped ' m_) Custs. ﬁ':em Customer Active Cust.

§/82 $75.8 374 132 40 $202,700 $574,200 2.83
3/83 $82.3 370 119 25 $222,400 $691,600 3.11
9/83 $101.5 621 158 47 $163,400 $638,400 3.91
3/84 $91.2 463 133 25 $197,000 $685,700 3.48

(1) Equipment sales only.
(2) Gross shipments minus trade-ins.
(3) Numbdaer of customers shipped to.

IR o ER, Aok Ko
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The revenue shortfall could have resulted from one or more of the following:

1. A netting prodblem stemming from too many trade-ins of NonStop Os. If this

were true, it would show uwp as too low a ratio of net ?rocmar shipments to
active customers. While this ratio was lower in 1H84 (3.39) than in 2H83 (3.77),
when the NonStop I-far-NonStop I program was over and the NorStop O-for-TXP
program was barely underway, it was higher than in 2H82 (3.10) and 1H83 (3.23),
during the heyday of the I-for-I program. We conclude that netting is not the
ocore problem.

Too few active customers. The number of active customers was 4% less in 1H84
{(304) than in 2HB3 (317). A similar pattern prevailed in the prior 12 months, as
the number of active customers in 1HS3 (234) was 6% less than in 2H82 (248).
However, revenues in 1H83 ($176.9 million) were 12% higher than in 2HS2
($157.6 million). So, while a larger number of active customers would obviously
have he , we conclude that the length of the active customer list is not a
primary factor.

Revenue generation per net processor shipped is too low. In 1HBES, at the height
of the I-for-0 trade-in program, this number surged at $234,000. In 2H83, when
trade-ins were minimal, revenues per net processor shipped plummeted by 25%
to $175,900. This fact, which is exactly the opposite of what should happen when
& trade-in program ends, suggests that Tandem shipped 2 disproportionately large
number of fully configured systems in order to achieve its 1H83 revenue target.
Revenue growth was maintained in 2HS83 because the surge in net processor
shipments stemming from the low level of trade-ins more than offset the plunge
in revenues per net processor. That plunge suggests one or more of the
following: (a) a mix shift toward the $100,000 NonStop I+ and away from the
NonStop 0; (b) an increase in the contribution of stripped (i.e., no peripherals)
systems shipped to OEMs and systems houses; and/or (¢) heavier discounting. In
1H84, revenue generation per net processor rose modestly, but was still 13%
below its 1HE3 level. This cannot be attributed to heavier trade—ins because net
processor shipments were 37% higher in 1H84 than in 1H83. In view of the on-
soi.m shift to the TXP (which sccounted for a majority of systems shipped in the

une quarter and which has an average list system selling price of about
$700,000, more than triple that of the NonStop II), the fact that revenues per net
processor is lower than a year ago is very disturdbing and forces us to conclude
that revenue realization per shipped TXP is far below plan due to heavy
discounting and/or a wvery high content of stri systems in the shipment
stream. For example, we are aware of a major OEM that peid about $3 million
for 40 discounted stripped systems in the June quarter. That's $75,000 each.

Revenue per active customer is too low. This statistic surged in 1H83, when the
Flor-Tl trade-in program was in full force, and dropped by 12% in 2H83, when
trade-in activity was minimal This pattern is the same as that of revenue per
netl processor; taken together, this says to us that Tandem milked the customer
base in 1H83 (each customer purchased a lot of high value systems), that the
price was not paid in 2H83 because trade-ins and, therefore, metting were
minimal, and that the price was paid in 1H#M because trade-in setivity moved
back toward the level of 1H83. We are very concerned by the fact that the
revenue per active customer has not moved up despite (a) a transition to & more
powerful, higher-priced product, and (d) the increased marketing foeus on major
sccounts, which theoretically should result in greater revenue per active
customer.
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5. Increased marketing focus on new customers. After having steadily fallen for
three quarters, Tandem's new account generation surged in the §/83 quarter.
Two quarters later, the revenue disappointments bagan. A decreased focus on
existing accounts, perhaps stemming {rom their product saturation in 1H83, may
be a contributing factor. However, 8 sharp increase in new accounts in the 9/82
quarter did not lead to a flattening of revenues during a period corresponding to
the depths of the recession.

Prom this analysis, we conclude that the primary factors contributing to Tandem's
revenue shortfall are as follows:

1. A lelow-plan average selli ice, We believe that the typical TXP is less
richly eon'hzur'a a% it was supposed to be and that the average discount from
list price is greater than it was supposed 1o be.

2. A greater than expected revenue contribution from OEMs and systems houses.
ause such customers have a greater te to buy stripped systems than do
end-users and because they buy in quantity, ¢ the small end-users that have
been de-emphasized by Tandem, an increase in their revenue contribution would
result in a shift toward plain-vanilla systems and in & greater average discount.

3. Below-plan penetration of major accounts. While management now readily
admits that the acquisition of major accounts is taking longer than expected, the
trend in revenue generation per active customer indicates that Tandem's
accounts are installing equipment at a slower than anticipated rate.

What Can Be Done About It?

We can think of five actions that management might take in order to stimulate revenue
growth. Each of them, including the first two, which apparently represent the path that
will be taken, entails significant risk.

1. Strengthen the major sccount effort by hiring salesmen with mainframe selling
product cycle transition to the TXP was accompanied by a
marke transition to a focus on large accounts and, therefore, to a higher
incidence of head-to-head competition with IBM. It was not accompanied by a
salesforce transition from individuals with a minicomputer background to
individuals with & mainframe background. Accordingly, management believes
that the hiring of a substantial number of people with such a background is the
primary way to solve the revenue problem. In the long run, this may be true. In
the short run, it risks the intensification of the salesforce turnover problem that
surfaced in the June quarter, and, hence, further revenue shortfalls. We say this
because if new salesmen with a mainframe background are viewed as the key
salesmen, then it follows that (a) key sccounts will be taken away from current
salesmen, and (b) the current sales management, with its minicomputer
background, needs to be replaced with sales management with a mainframe
background. If this path is followed, we think that Tandem's problems will get
worse before they get better.

3. elop more relati with third software firms. Management's
tion that this tactic s being pursuved indicates that competing against [BM

—‘
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has revealed that the TXP needs to support more application software. If this
effort is successful before the positive effects of the sales organization are felt,
Tandem's mix will shift even more heavily toward simply-configured, heavily
discounted systems, resulting in lower revenues per shipped system and lower
gross margins. In any event, management indicates that it will be several
Quarters before a substantial amount of new application software will be
available.

Implement a renewed focus on small end-user accounts. This tactic, which could
implement orce ntives, has been ruled out by

management because n.pport costs would be too high. The TXP would probably

be overkill for most small users, while the NonStop II s an obsolescent product.

Introduce a lower-priced replacement for the NonStop I. It is rumored that such
e product is on the way. If it is, and if Tandem continues to de-emphasize small
users, then its strategic importance would be to heighten the appeal of the TXP
to major accounts. While we think that a broader product line would be helpful,
the offset is that smaller processors almost invariably carry lower gross margins
than do larger processors.

Cut the TXP's price. Management says that price is not the problem, but, as
already noted, we think that Tandem has already found it necessary to discount a
product that is still in volume builldup mode.

Table 2
Brtimated Pisca) [884/1985 Annual Results
1§ in millions, except earnings per share)

FilA F83A FSAE FasSE F83/F82 FBA/FRY FRY/FPM

Sales $272.6 $360.1 $443.8 $563.0 32.1% 23.2% 26.9%
Service $39.6 $58.1 $86.3 127.0 46.7% 48.5% 47.2%

Revenue $312.1 . 530.0 *liﬁ.ﬁ % T6.7% W.2%
COQGs $1098.3 $168.7 $215.9 $276.0 54.3% 28.0% 27.8%
-% Revenue 35.0% 40.3% 40.7% 40.0% — -— —
R&D $33.6 $39.2 $51.2 $65.0 16.7% 30.6% 26.9%
-% Revenue 10.8% 9.4% 9.7% 9.4% —_ -— L
SG&A $128.5 $160.6 $213.6 $271.4 25.0% 33.0% 27.0%
=% Revenue 41.2% 38.4% 40.3% 38.3% —_— — S
Oper. Inc. 0T p : : 27a4% I sEO0%
=% Revenue 13.0% 11.9% .3% 11.3% —_— — s
Int. Income $6.0 $0.7 $4.5 $3.4 -88.3% 542.9% -24.4%
Ptx. Income  $46.7 505 g 15K . 1% T.4%  S0.0%
~% Revenue 15.0% 12.1% 10.1% 11.7% — — a——
Tax Rate 36.1% _39.0% 36.0% 42.0% — - =
Net Income 29.9 $30.8 $34.4 $47.0 3.0% 11.7% $6.7%
Avg. Shares 38.2 40.8 41.4 41.0 L1% 1.5% -1.0%
EPS $0.76 $0.76 $0.83 $1.15 0.0% 9.7% 37.5%
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Table 3
Bstimated Pisca) 1957/T385 Quarterly Results
(¥ in millions, except earnings per share)

QUIPMA QU:PS4A QI:PMA QUFME QUIPISE QU:FSSE QU:FESE Q4:PESE

Sales $100.5 $91.2 $1198.1 $125.0 $132.5 $130.0 $147.5 $153.0
Service $17.8 $20.0 $22.9 $25.5 $28.0 $30.5 $33.0 $35.5
Revenue 1284 1112 $1419 §1505 $1605 $180.5 $1805 1885
COoGs $50.4 $47.2 $57.8 $60.5 $64.2 $64.2 $72.2 $75.4
=% Revenue 39.9% 42.5% 40.7% 40.2% 40.0% 40.0% 40.0% 40.0%
R&D $10.8 $12.9 $13.5 $14.0 $14.9 $15.7 $16.8 $17.%
-% Revenue 8.6% 11.6% 9.5% 9.3% 9.3% 9.8% 9.3% 9.3%
SG&A $48.2 $45.1 $56.3 $60.0 $63.4 $65.0 $70.2 $72.8
5% Revenue 38.1% 44.2% 390.7% 39.9% 39.5% 40.5% 38.9% 38.6%
=% Reven 13.4% 1.8% 10.1% 10.8% 11.2% 9.7% 11.8% 12.1%
Int. Income $1.1 $1.1 $1.2 $1.1 $1.0 $0.9 $0.8 $0.7
Ptx Income Y80 $3.1 §155 17y 150 5.5 7.1 735
=% Revenue 14.2% 2.8% 11.0% 11.3% 11.8% 10.3% 12.2% - 12.5%
Tax Rate 44.0% 37.3% 40.7% 23.5% 42.0% 42.0% 42.0% 42.0%
Net Income $10.1 3.0 $5.9 §150 $§11.0 $9.5 §12.8 §13.5
Avg. Shares 41.8 41.8 41.0 41.0 41.0 41.0 41.0 41.0
EPS $0.24 $0.05 $0.23 $0.32 $0.27 $0.23 $0.31 $0.33
Prior year $0.18 $0.16 $0.21 $0.21 $0.24 $0.05 $0.23 $0.32
% Change 33.3% -68.8% 7.4% 51.5% 11.9%  365.9% 38.6% 4.5%

Code 4 Fully valued. This recommendation will be used when a stock appears likely to underperform
the market over an extended period. This can occur when the valuation or multiple is
excessive compared to the market or when the company's projected earnings growth is
expected 1o be below average.
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® Tandem realizes our worst

fears concerning receivables.
e Long-term fundamentals still strong.
e Raising our rating to 3-1 from 3-3.%

December 10, 1982

extended receivables position.

ends.

deferral into the future.

TNDM (OTC): 23 3/4 Earnings Per Share P/E Multiple Last 12 Mos.
1984E: 13.6X

Ind. Div.: - 1984E: $1.75 Price Range
Yield: - 1983E: 1.30 1983E: 18.3 High Low
DJIA: 1047.09 1982R: 0.72 32 3/4 14 1/4

Fiscal year ends September. R - Restated.
Shares outstanding: 39.1 million.
Priced as of the close, December 8, 1982.

Tandem announced that revenues would be restated for the latest fiscal
year from $335.9 million to $312.1 million, a $23.8 million downward
revision. Net per share will be reduced to $0.72 from $0.95.

The issue is one of "revenue recognition." Stricter standards are now
being enforced, as discussed in detail below. It came as no surprise
to us that Tandem's aggressive marketing group ran afoul of the
accountants. What surprised us is that the accountants forced the
issue, rather than allowing a longer period of time to work down an

Our view is that the internal impact will be a healthy one, because we
have felt that the receivables were too stretched in any case. So we
like the result but are not as happy about the means to achieve the

A good portion -~ but not all -- of the revision simply represents a

® We are, therefore, revising our earnings estimate for fiscal 1983 --
up by a dime from $1.20 to $1.30.

e Although the impact on the current quarter remains uncertain, our
best estimate is $0.29, revised up from $0.24, versus $0.23 last
year. (Tandem may restate last year's quarterly income statement.)

e There is no change in our 1984 preliminary estimate of $1.75.

* Opinion Legend: 1st Number = Next 6 Months, 2nd Number = 6 to 18 Months
1 = Aggressive Purchase, 2 = Accumulate, 3 = Average Performer,
4 - Swap, 5 - Sell
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The shares at current prices represent above average investment potential -- a "1"
rating -- over the long term. Eventually, the company will improve its financial
ratios, although they will still not be satisfactory even after the change in-
accounting. But nothing that has happened changes the fact that Tandem has a
strong product position in multiprocessor systems which offers the best potential
for growth in medium to large-scale systems over the coming five years.

Near term, we continue to regard the shares as no better than average potential --
a "3" rating for the next six months. Over the next several weeks, our technicians
suggest heavy supply in the high 20's, with the next area of support in the

$14-$17 range. This analyst would view a price of under $20 as an outstanding
opportunity to load up on the shares.

Quarterly Earnings

First Second Third Fourth

Quarter Quarter Quarter Quarter Year
1983E: ~$0.29 i 1 ~$0.33 3T $1.30
1982R: 0.23 0.25 0.23 0.01 0.72%

* May be restated on a quarterly basis.

THE EARNINGS HIT

We have been concerned about the extended receivables position at Tandem, which
was equivalent to 124 days outstanding at the end of September before restate-
ments. In our view, the level of receivables reflected aggressive marketing prac-
tices and/or inadequate internal financial controls. High interest rates raised
the risk of a write-off in the summer months. The sharp subsequent decline

had reduced the risk of a write-off, and theoretically provided Tandem management
with the time to improve the internal controls at a leisurely pace.

However, Tandem's accountants put their collective foot down just when it looked
to us like the company would "get by."

Beating the
Midnight Deadline

Roughly half of the readjustment relates to shipments that took place after 12
o'clock of the last day of the latest quarter. Assuming that $14 million was
involved, or 15% of the latest quarter's volume, we would guess that up to an
additional week's activity was included in the period. In the past many other
companies in the industry held a quarter open beyond the official closing date to
include "last minute™ activity. This isn't surprising; Arthur Anderson's enforce-
ment of a stricter discipline is.

If the company successfully motivates its people during the current Christmas
holiday season, then a large portion of the $14 million will simply be shifted
into the current quarter on a net basis. That is, $14 million already was pushed
into the current period which was already shipped from the September period. A
tough discipline or high internal esprit de corps regarding shipments might
succeed in shipping the existing schedule for the current December period on time
-- 1.e., without slipping any volumes beyond midnight of the last day of the

R
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quarter. Our best guess is that Tandem's people are likely to rally, and the
current quarter will be bumped by $14 million.

Closing the
"Paperwork" Gap

The other half of the revision reflects Arthur Anderson's concern over the paper-
work backing up the shipment of systems. As an illustration, at least several
million dollars of the revision related to the policy of installation deadlines on
purchase orders. Traditionally, a purchase order was deemed valid if it called
for shipment within 60 days. With the P/0 in hand, the salesman could ship and
bill the customer. If the customer then responded that he wasn't expecting the
shipment so soon, Tandem's marketing force would simply extend the payment period.
Until the accountant showed up, both parties were happy. Arthur Anderson feels
more comfortable with 30 days.

Tandem will probably make up a good portion -- say half -- of the additial $9.8
million through the balance of the current year. The rest might be permanently
deferred into backlogs. First, however, the marketing force has to become ac-
customed to more stringent contract terms. Thus, it is late in the current
quarter to accomplish much by way of short-term results.

Competitive Aspects
A Short-Term Negative

Tandem is rightfully concerned about the impact of new practices internally
and on customer relations. Competitive salesmen will certainly "make hay" over
the development, and at least cause some deferrals over the short-term.

We expect any adverse customer reaction to be short-lived. Tandem remains in
solid financial shape with only $6.7 million in debt compared to $245 million in
equity on the balance sheet. No one in the industry will be overly surprised that
Tandem's aggressive marketing efforts ran headlong into the accountants. In
short, the customers will continue to make their decisions, once the dust settles,
on the merits of the product.

Balance Sheet Impact

The revision in the income statement will probably also result in a $23.8 million
reduction in receivables.

e On an adjusted basis, receivables would represent roughly $100 million, equi-
valent to a still-high 98 days on a 365 day year, but below the originally
reported $123.7 million which represented 124 days at the end of September.

e Inventories would be raised to an estimated $101 million, from the reported
$93 million in September. On an adjusted basis, the revised inventory figure
represents an inventory turn ratio of roughly 1.22X's -- which would equate
with very poor performance for an unintegrated manufacturer in this industry.




Prudential-Bache

Secunties

In short, Tandem will still have a long way to go in tightening up on its finan-
cial position, even though the most recent event suggests that the company
will henceforth attach a higher priority to improving financial controls.

Prudential-Bache makes a primary market in the shares of Tandem.
Additional information is available on request. 82-592

Donald Brown
(212) 791-2946

Prudential-Bache Securities Inc., 100 Gold Street, New York, N.Y. 10292 =Copyright 1982
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{A) The reinvestment rate is the internally financed growth rate,
calculated on beginning-of-year equity, for 1983.
NA Not applicable, :

. lievenue and order trends show no turn.
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Incorporated
555 California Street, Suite 3200 Tandem Computers, Inc. s
San Francisco, CA 94104 {OTG-TNDM)
(415) 398-6400
Price ErS P/E Ratio Dividend Rate Yield

3/18/83) % 1964(Es?) $1.30 20.00 N e
Range—52 week N-24 1983(Est) 0.94 Z7 66

1982 MH-15 1982 0.76

Common Stock Five-Year Growth Rates : Yaluation

Market value (mil) $1,047.80 Past Future Estret on ‘83 avg eqty - 206
Shares ourstanding (mil) 40.3 Act Norm Bt Norm Reinvestment rate(A) 29
Avg daily vol (Feb.) 551,474 Salesorrev  108% B80% 45% 40% P/E rel to S&P 500:
Institutional holdings 51.5% Pershare: 1978-82avgrange 5.20-276
Equity as % of ‘82 capital 89.5% Earmnings 123 &0 & 35 Current 273
Book value (12/31/82) $6.67 Dividend NA NA NA NA Expected return 20.48%
Options traded: None Alpha 2.90°

Dow jones Industrial Average: 111774

Standard & Poor’s 500 Index:

* Major shift in cost structure occurred in the first quarter.
* Fiscal 1983 and 1984 earnings-per-share estimates reduced to %4 cents and $1.30,

respectively.

* We expect Tandem shares to trade in a narrow range (mid-twenties to low thirties)
until better fundamental trends become evidentL.

Recent released financial results for the First
{December) quarter of Tandem’s 1983 fiscal year
confirm that the company is working to stablfire a
volatile situation resulting from the modification of
certain business practices and continved “weak”™
demand. After reviewing what we believe are some

of the pertinent statistics for the first quarter (both

* pluses and minuses), we would call it a draw. Most of

- the encouraging news in the quarter was offset by

" developments that suggest continued caution. In
‘addition, orders effectively tracked shipments,

. “thereby indicating 30% order growth, or the lack of a
-'_tum in orders. Our scoreboard is as follows:

- Positive: On the spending side of the ledger, in

-.1he lirsl quar!er of flscal 1983 dlsmuomry

-.expenditures were held tight, finishing lower .in
' aggregate than in the fourth quaner of fiscal 1982.

Both selling, general, and administrative and
research and development expenditures were lower
quarter to quarter. Negative: Discretionary margin
improvement was more than offset by deterioration
of gross margin resulting from significant
overcapacity and relatively low demand.

- Positive: New-customer data for the first quarter

revealed that Tandem was successful in attracting a

. solid percentage of first-time users (30% of the total).

Negative: This glimmer of hope was offset by the
fact that the total number of customers during the

9%

“~quarter was only 116, versus a quarterly average of

. 120brlhe1mfml yearnndof'l.!s h‘lheburth
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qumer of hcnl 1982. Fositive: ‘hndcrn was IH'B o -_55% in ﬁ-,e same period. Total revenues were up'ﬂ%

"
1.

~%imh cash utilization during the first quarter. In fact, * . -from the restated revenues of the fourth quarier of

cash and marketable security balances at the close of fiscal 1982. We highlight this fact because h means

the first quarter of fiscal 1983 were essentially . _that, after allowance for the restatement, Tandem has

unchanged from the fiscal 1982 year-end fevel. increased revenues sequentially in every.quarter

Negative: This positive was offset by the fact that since its inception. On an as originally reported basis

cash retention was » function more of slower capital “this string was broken in the third quarter of fiscal
spending than of more efiective working-capital - 1982,

wtilization. Tandem was able to reverse a negative in the first quarter ol fiscal 1983 there was 2

-grend in inventory financing (measured in terms of significant shift in cost structure from that which was

- days’ sales) that had endured for the better part of typical of Tandem over the preceding five quarters.

two years. However, accounts-receivable funding In the most recent quarter there was a significant

twhich had shown relatively consistent improvement deterioration of gross profitability both year 1o year

during the last 18 months) reverted to higher levels, by 4.9 percentage points) and sequentially (by 5.4

offsetting the entire inventory gain. percentage points). This was caused by lower-than-

The bottom line for us after reviewing first- expected demand at a time when significant

quarter fiscal 1983 results Is that we see no need to additions 10 capacity came on line. Interestingly, the

. change our investment stance toward Tandem absolute dollar amount of production costs in the

: shares. We continue to believe that Tandem stock first quarter of 1983 was greater than the aggregate of

7 has an upside potential of 15% given our current selling, general, and administrative expenses. This is

earnings expectations for calendar 1983 and the the first such pattern since the third quarter of fiscal

valuation we believe should be attributed to those 1581.

earnings. However, a combination of continued To Tandem’s credit, discretionary expenditures

“slower” revenue growth in the short term, (both SG&A and RAD) were kept under tight control

-continued restructuring of financial controls, and in the Ffirst quarter. Although year-to-year growth of

- our belief that Tandem will need additional external SG&A and R&D expenditures measured 28.1% and

capital in the short term keep us from suggesting 32.4%, respectively, expenditures in both categories

purchase at this time. were lower than in the fourth quarter of fiscal 1982

in fact, we believe this is the first guarter in Tandem’s
history in which both selling, general, and

FIRST-QUARTER RESULTS — REVENUES AS administrative expenditures and research and
EXPECTED; COSTS SHIFT DRAMATICALLY -development .expenditures dedined quarter to
As shown by the data in Table 1, the operating quarter.
statistics for Tandem's first quarter of fiscal 1983 Although these results suggest that Tandem has
revealed no change from the demand trend that has been effective in controlling costs, they ako lead us

—— e ——— e e S —————— 3

prevailed for the last nine months. Total revenuesin . .%o believe that the company is setting the stage for
. the quarter increased approximately 33% from the . “sow™ (30%-10-40% year to year) revenue growth

restated revenues of the first quarter of fiscal 1982. over at Jeast the next few quarters. Analysis of
This revenue growth of 33% was slightly below the discretionary expenditures by another method leads
average growth rate over the last nine months (37%) us to this conclusion. Tandem’s quarterly research
and well below the average revenue growth rate for --and development expenditures grew year to year at
-elther the Tirst half of fiscal 1982 (66%) or fiscal 1982in .. an average rare of 303% between the first quarter of

tota! (50%). In terms of mix of revenues during the . fiscal 1978 and the final quarter of fiscal 1962. The
quarter, product sales accounted for approximately average quarterly year-to-year increase in fiscal 1982
B7% of the total, with the remaining 13% derived - was 91%. As mentioned earlier the firsi-quarter 1983

|
f
|
i_

‘from service and related activities. + increase was only 32%. Over the same time period
Product shipments advanced 29.8% from the sellmg general, and administrative -expenditures
“qestated year-earlier total. Service revenues grew increased at average quarterly rates of 94% between

- q Kidder, Feabody & Co. l-ncurpomod usually mku a market in these securities and au;nrdumly may hn-c a position in them which may be
Ancreased ot decreased from time 10 time.

- The information contained in this report has been taken from trade.and ummcal services.and other sources - - -

m‘uch we deem reliable. We do not represent that it is accurate or complete and it should pol be relied upon as _ L

A such. Any opinions expressed herein reflect aur judgment 31 this date and are wb;m 1o change. _ P

(o

. * Additional information on the securities memtioned is svailable. T A E
’ fthl report may be reproduced in any manner without the mhlenfomnm_ul%uldor. habodyt Co.nc, ;7 =3
o iy : pcnpynghl 1963 Kidder, Peabody & Co. Incorporared =%
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Tandem Computers, Inc.§
Table 1
Sequential and Year-te-Year Ouarterly Earnings Performance
Fiscal First Ouartera)
{Dollsrs m milirons)(b)
40v 1982 100 1083 1 0v 1882
ol el et
dan R vonwet At Reveosesic) At Brsamer

Product sales $76 30 - s 29 BN SE30 -
Seivice and other 10 84E) - 1213 538 BD -
Total revenues 872 - M 25 no -
Cost of sales 305 I50% ns 404 252 58N
SGAR 364 417 %S m 276 3E8
RAD 89 14 { 1] §6 68 86
Dperating profit 104 118 18 123 14 161
Net mlerest 10 11 (K] o1 23 32
Pretas profit 114 131 " 124 137 153
Tores an - as - 59 -
Tax rate 267 - nn — 429% -
Net income(S) $63 85 . 15 s18 no
Shares (milhons) 382 - a“@w3 — 353 —
Earnings per share so. - sen - $0.20 -

{E] Kidde: Peabody B Co incotpoiated estimates
() Frscal year-end Septembet
bl Except per share data

ft] Excepttevenue data, which sie year-10-yaat percent changes

fiscal 1978 and 1982, 75% in fiscal 1982, and 28.6% in
the first quarter of fiscal 1983. Both results suggest a
slowing trend.

THE REMAINDER OF FISCAL 1983 —
CONTINUED SLOW GROWTH IN SHORT
TERM

We expect the remainder of Tandem’s fiscal 1983
year to be a period of slower-than-trend-line
revenuve growth. Notwithstanding slow growth, the
operating profit margin should expand from its
current relatively low level as cost controls

implemented over the last quarter begin to take.

hold. Historically, Tandem has been a company that
relied on sequential as well as year-to-year revenue
growth to remain on the trend line. In the company's
fiscal 1979 year sequential revenue gains averaging
20% quarterly provided for year-1o-year revenue
gains of better than 100%. In fiscal 1980 and 1981 the
rate of quarterly sequential revenue growth slowed
slightly from the fiscal 1979 pace but remained a very
respectable 17% on average. Year-to-year gains
settled in the 90%-10-100% range during this period.
Then in the first quarter of fiscal 1982 the sequential
revenue gain dropped 1o 10%, and it has never

attained a double-digit leve!l since that quarter. The
average sequential revenue gain was 8% in fiscal 1982
and did not change in the first quarter of fiscal 1983.
Resulting year-to-year revenue gains slowed
continually during this period from 75% to the most
recent 33%. Given the order activity so far in
Tandem’s 1983 fiscal year, we believe this pattern of
“slow” growth will persist through at least the fiscal
third quarter. Accordingly, we have made some
adjustments in our published earnings projections,
which had been based on a slightly more aggressive
revenue-growth estimate.

After evaluating Tandem’s results in the first
quarter of fiscal 1983, we are lowering our full-year
fiscal 1983 and 1984 earnings-per-share estimates to
94 cents and $1.30, respectively, from the previous
levels of $1.10 and $1.55. Our fiscal 1983 and 1964
earnings models are presented in full in Tables 2 and
3. Table 2 presents our expectations for sequential
growth, while Table 3 provides a more complete
analysis of the individual line items that make up
these models on a full-year basis.

As shown by the data in Table 3, we are currently
projecting full-year fiscal 1983 revenues of
$470 million, an increase of 41% from fiscal 1962. This

3
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Tandem Computers, bmc.§
Takle 2
Selected Dperating Statistics(a)
’ (Doliars i millions)ib)
| ] U vt Protex Bet Ers
YooY Prfn Oy rtang Profn Ta Pwtn YT
At % Oy {Lsss) Mg fLazs)  Mets  (lems) Aart » Ciy
1876 SO 58 - szNn) B 81217 L $21 $072) -
1877 7868 1.2259% 037 485N 033 51.5% 016 oD N
1878
Dec in - 070 178 070 514 DM po2 o
Ma 526 - 1.0 192 mn 523 D53 Doz -
Jun 670 - 105 157 1 5113 8s? D03 -
Sep Eds - 14 174 152 533 on po3 -
Yoar 24 31 2161 423 174 450 522 215 DD  S0ODA
1978
Dec 1040 1660 200 192 206 538 D8 DDa 1000
" 1247 1371 205 164 227 807 112 D05 1500
Jun 1498 1237 256 LIA 8 502 130 005 BET
Sep 18 11 1146 310 IR ERE) 51 155 006 1000
Yesr 5597 1302 &n 173 mwn 513 482 020 1000
1880
Dt 2083 1003 402 183 432 500 216 DOD8 1000
Mot 24 BB 855 425 171 483 501 rE 008 BOD
Jun 2818 87 £08 174 558 501 a2n pos 800
Sep 3408 BE2 596 175 g8 a7 i 0w 667
Year 10E 93 847 1932 177 2108 454 10 68 D35 %0
1961
Dec 40D B1 B50 152 185 §33 501 4 Bk D14 750
Ma: 4742 806 801 150 1274 481 648 o0 1125
Jun 5587 AR 1147 205 1418 453 718 p1s 1
Sep B4 51 B52 1238 182 1485 ME B2 D22 1200
Yon! 206 41 52 4039 1854 5110 480 26 55 D12 1057
1882
Det 7088 iL¥ ] 1135 160 1365 425 178 D20 a8
M 410 563 43 na | BL 31 622 D6 58
Jun 1582 428 1048 131 1188 73 5 ['R}] oo
Sep 8723 352 1043 120 "y 287 B33 [ ) ay
Yo 3124 458 4070 130 4674 31 2985 076 56
1863 - -
De: sS40 26 1160 123 170 33 710 LBl 189)
Mai(E) 10100 33 1350 134 1350 383 E20 020 250
Junikl 11000 s 1680 153 1670 389 1020 D25 ne
Septh) 13500 546 2160 160 2100 »0 1280 on a8
YearE) #4010 a0 8350 “a 6290 s 36 30 DS54 37
188410 B1500 17 $2.00 150 8500 385 57150 130 K3
W ot meanmglyl

(E) Kadge: Peabody B Lo incorporated ertimates
| | Parentheses denoie loss o Sechne

ta) Fuszal year and Seprambei

b} Except pri share date

estimate is $30 million lower than the revenue model
published in our January 25, 1983, Company Analysis.
Slower revenuve growth has caused a major shift in
Tandem’s cost structure, particularly between the

4

fourth quarter of fiscal 1982 and the First quarter of
fiscal 1983. As mentioned in the previous section of
this report, production costs accelerated materially
in the first quarter of fiscal 1983 and accounted for
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SOME MOVEMENTS ON
THE COMPETITIVE FRONT

Over the past few weeks there have been two
interesting developments related to Tandem's
competitive situation. First, at a general meeting of
the Boston Society of Security Analysts, Digital
fquipment Corporation Fresident Kenneth Olsen
acknowledged that demand has been strong for his
company’s Hierarchica! Storage Controller (HSC), a
clustered controller product that essentially enables
Digital’s System 10 and 20 installations to operate ina
redundant, parallel, or independent mode. The HSC
is a disk control system that allows multiple
processors to be “tied” together to provide data
integrity.

We should make two points at this juncture.
First, Digital’s System 10 and 20 lines are essentially
mainframe-class, or very large, timesharing
machines. They are much more expensive and less
modular than a Tandem system. Second, the HSC
approach is still not the most cost-efficient approach
given the redundancy of hardware components.
However, we expect that Digital will supply a similar

capability for its VAX (32-bit) product line shortly,
thereby bringing this function to a product more in
the Tandem performance class. We believe the fact
that Digital is making an effort in this area may be
cause for new customers to lengthen their product-
evaluation cycle simply to gather the proper

_information on Digital’s system.

The second interesting development on
Tandem’s competitive front is the intention of
Nixdorf Computer Corp., the U.S. subsidiary of
Nixdorf A. G., to enter the “fault-tolerant” computer
business with a prototype expected to be announced
by mid-year. Nixdorf has signed a nonexclusive
licensing agreement with Parallel Computer Systems
of Englewood Cliffs, New Jersey, to build and market
microprocessor-based (Motorola 68000) systems
designed by Parallel. Nixdorf's initial target market,
technically oriented and manufacturing applications,
seems to be different from Tandem's. Nevertheless,
this is probably a good situation to keep an eye on.

J. Terence Carleton (617) 3576762
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Exceptional Growth Outlook 2
ordon Casey
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e Computer Networking '
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Price  Range 1881A 18982E 1883E 1981A 1882E 1G83E Ave.Equity Dividend Yield Outstanding
$22% $3520 $.72 $1.05 $150 N6 217 152 18.3% - _ 37,185808

Fiscal year ends September.
* Drexel Burnham Lambert Inc. makes a market in this security.

POINT OF VIEW

* The need for data processing systems with high reliability created an opportunity that
Tandem has addressed in a unique way. The company's success in satisfying these re-
quirements has yielded dramatic business growth and a strong position in the
marketplace.

* Tandem's on-going results are excellent. To date, economic uncertainties have had no
noticeable adverse effects upon results. We expect strong growth to continue in fiscal
1982 with revenues reaching $372 million, a 79% gain. We estimate earnings of $1.05per
share in fiscal 1982 versus $0.72 last year. In fiscal 1983, we estimate earnings of $1.50
per share and expect earnings gains to average 37% through 1986.

* Tandem's expertise in addressing the requirements for fault-tolerant syst s has also
yielded a strong competitive position in computer networking. We expect Tandem to be
a major participant in the rapidly converging data processing and communications
marketplace. The recent announcement of the Inforsat satellite network adds to
Tandem's uniqueness by confirming the company's commitment to communication
services.

* The stock is well positioned to rebound in a recovering market. At current levels, the
stock is available at price/earnings ratios below the fiscal 1981 trading range. We
believe Tandem is particularly attractive for appreciation potential over the next 12
months with a potential rate of return in excess of 40%.
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OUTLOOK

We beiieve Tandem Computers is well positioned to become one of the
leading contenders in the rapid convergence of data processing and
communications. The company has established an impressive record

of business growth with an excellent set of well differentiated
products. Building upon its unique position as the pioneer in
fault-tolerant systems, Tandem is rapidly becoming established as

a major participant in computer networking. We expect sustained
strength of demand in these business areas to ensure continued strong
earnings growth.

A key factor in the strength of the data processing marketplace is
the continued demand for user oriented systems. The promise of
significant productivity improvements is sustaining demand in an
otherwise weak economic environment. It is our conclusion that
Tandem's focus on transaction processing systems positions the com-
pany at the crest of this wave of demand.

Tandem has successfully withstood pressures of a weak economy and
high interest rates with little or no discernible effect upon the
company's on-going operations. We attribute much of this business
strength to excellent user acceptance of Tandem's products and a
particularly favorable customer mix.

Tandem's customers are predominantly large enterprises in the Fortune
500 class. These users have generally held automation plans in place
regardless of economic pressures. This is particularly true of
commitments for transaction processing systems and computer network-
ing. Tandem is benefiting from this favorable orientation of its
business. An additional factor working to Tandem's benefit is a
favorable industry mix weighted toward financially oriented customers
such as banks and insurance companies.

In Tandem's short six year history, the company has installed systems
in over 500 customer enterprises. In general, these installations
represented the customer's first steps in automating vital business
functions with on-line systems. Tandem's fault-tolerant NonStop
systems were chosen to provide improved reliability and availability.
In many instances, these early installations were essentially experi-
mental. The key point, in our view, is that these initial systems
have been successful and customers are now committed to Tandem as
they enter a phase of widespread implementation. Rates of repeat
business are climbing and we expect this factor to contribute strongly
to future business growth.
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Tandem has established an outstanding record of user satisfaction.
Surveys consistently rate Tandem at the highest levels of product
satisfaction and user loyalty. A key factor in these exceptional
ratings is excellent software. The company's research and product
development program includes a major commitment to software. The
recently announced comprehensive information management effort pro-
vides an overall focus for the growing array of key software offer-
ings. We believe Tandem's relational data base management system
and the recently announced electronic mail software position the
company at the forefront of this critical area.

Tandem's concept and original focus is on requirements for fault-
tolerant systems. However, this approach also yields significant
advantages in computer networking. This fast growing area may prove
to be Tandem's most important competitive battleground. Today's
massive demand for data processing solutions centers upon the critical
need for connecting the many dispersed locations of large enterprises.
Tandem's peer-to-peer networking offering is well positioned to
function as a full enterprise network or, using available compati-
bility features, to exist with an IBM SNA (Systems Network Archi-
tecture) network.

We expect Tandem to continue its progress in computer networking
leading to an expanded role in this field in the mid-1980s. We view
the Infosat joint announcement with the American Satellite Corporation
as an important step in this direction. The Infosat move positions
Tandem in the network services arena, currently an area of major
focus. This serves to continue the strong momentum Tandem has estab-
lished over the past year with a series of excellent communications
oriented offerings. Tandem is well on track toward its announced

aim of $1 billion in revenues by 1985, in our judament. We believe
this announcement begins to build the case of a continuation of
Tandem's momentum well beyond this target.

Tandem's on-going results are excellent. To date, as we have stated,
economic uncertainties and high interest rates have had no noticeable
adverse effects upon results. We expect strong growth to continue

in fiscal 1982 with revenues reaching $372 million, a 79% gain.
Accelerating shipments of the new NonStop II processors and con-
tinued high rates of repeat business are expected to keep operating
margins at high levels. Improved tax rates are expected to continue
to benefit Tandem. The estimated fiscal 1982 rate of 43% is signifi-
cantly improved from 48% in 1981. This reflects a reduced negative
impact of start-up losses of foreign subsidiaries and the effect of
research and development tax credits. We estimate earnings of $1.05
per share in fiscal 1982 versus $0.72 last year.
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Cash usage during the first half of fiscal 1982 has proceeded at a
high rate. The company has raised research and development spend-
ing and is proceeding with two new plant construction programs at
Watsonville, California and Austin, Texas. We expect the company
to make an additional stock offering during fiscal 1982. Tandem
has tended to seek additional financing in advance of actual re-
guirements. Our analysis assumes a $100 million equity offering
in late 1982.

We expect a continuation of strong business trends in fiscal 1982.
Tandem has largely been insulated from economic uncertainties. The
principal constraints on growth have been the company's ability
to efficiently expand employment and facilities. High levels of
employee productivity, as illustrated in Table 1, have been an
important factor in Tandem's success. Strong business growth in
international markets has resulted as the company expands its
market presence. We expect these favorable trends to continue to
benefit results in fiscal 1983. We project revenue growth of 64%
in the year raising revenue above $600 million. Based upon this
strong growth, we estimate earnings of $1.50 per share in fiscal
1983, a 43% gain.

Longer term, we believe Tandem is well positioned to continue its
outstanding business growth. Commitments being made in facilities
expansion, research and development and employment gains are build-
ing a strong base for future growth. We reiterate our view that
Tandem's aim of reaching the §$1 billion revenue level by 1985 is
achievable and note that it is consistent with the business growth
experience of other leading data processing companies. Strong
revenue gains are expected with annual percentage growth moderating
to approximately 40% in the mid-1980s. Earnings growth over this
period should average 37%, in our opinion.

One of the outstanding characteristics of Tandem's performance in
the market has been the high earnings multiples commanded by the
stock. In fiscal 1981, multiples ranged from 28 to a peak of 48
reached in mid-1981 when the stock traded at 34 5/8. This strength
resulted from the company's dramatic growth and success in carving
out its niche as the pioneer of fault-tolerant systems.

Over the past year since attaining its all time high, the stock
price has made no further headway. It has generally traded in the
$25 to $30 range. We believe that in part this represents a re-
evaluation of Tandem's earnings multiple. At current prices, the
multiple is in the mid-20s, half its peak level, and also below the
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trading range in fiscal 1981. We believe the outlook for continued
strong earnings growth makes the stock particularly attractive at
current prices. We see considerable potential for a strong rebound
in a recovering market. Our analysis of appreciation potential
over the next 12 months indicates a potential rate of return in
excess of 40%.

Table 1

EMPLOYEE PRODUCTIVITY

Revenue Per

Revenue Employment Employee
(S millions) (Year End) ($ Thousands)
1977 v $55 ¢ 137 74.0
1978 24.3 446 83.4
1979 56.0 828 87.9
1980 109.0 1,387 98.4
1981 208.4 2,730 101.2
TABLE 2

SUMMARY FINANCIAL STATISTICS
(S millions)
1980A 1981A 1982E 1983E 1984E

Revenue ($) 109.0 208.4 Si23 609.0 900.0
Rev. Increase (%) 94.7 91,2 78.6 64.0 48.0
Operating Income 193 40.4 €7.6 110.0 162.0
Operating Margin (%) 177 19.4 18.2 1.8.2 18.0
Interest Income (Net) 1.8 10.7 4.9 4.0 4.0
Pretax Income 21,1 51 .1 7125 114.0 166.0
Pretax Margin (%) 19.3 24.5 19.5 18.7 18.4
Tax Rate (%) 49.3 48.0 43.0 43.0 43.0
Net Income 107 2855 41.2 65.0 95.0
Earnings Per Share ($) 0.35 0.72 1.05 1.50 2.10

Note: Fiscal year ends September.




Revenue ($)

Rev. Increase (%)
Operating Income
Operating Margin (%)
Interest Income (Net)
Pretax Income

Pretax Margin (%)

Tax Rate (%)

Net Income

Earnings Per Share (§)

Revenue ($)

Rev. Increase (%)
Operating Income
Operating Margin (%)
Interest Income (Net)
Pretax Income

Pretax Margin (%)

Tax Rate (%)

Net Income

Earnings Per Share (§)

Revenue ($)

Rev. Increase (%)
Operating Income
Operating Margin (%)
Interest Income (Net)
Pretax Income

Pretax Margin (%)

Tax Rate (%)

Net Income

Earnings Per Share (§$)

Note: Fiscal year ends September.

ESTIMATED RESULTS

($ millions)

1981 1981

1Q 20 3Q 4Q Total
40.6 47.4 559 64.5 208.4
95.0 90.6 91.4 89.2 91.2
ie:D 9.0 i 1, 12.4 40.4
1855 19.0 20.5 11912 19.4
1.8 S 7 2.7 255 0L
9.3 1:2.a7 14.2 14.8 5 e |
23.0 26.8 25.4 23.0 24.5
50.0 49.2 49.3 44.6 48.0
4.7 e f [ 8.2 2650
0.14 017 0.19 02l 072
1982 1982E

1QA 20A 3QE 4QE Total
74.7 85.6 99.0 113.0 37253
83.9 80.5 7750 75.0 78.6
8 o g | 15.6 1 et 20.4 67.6
18.3 18.2 18.1 18.1 18.2
2.3 o 0.8 0.5 4.9
16.0 16.9 o iy 20.9 P e
21.4 19.7 18.9 185 19:5
44.0 42.1 43.0 43.0 43.0
8.9 9.8 10.6 113 s 49°.2
023 0.2 0527 0.30 1.05
1983E 1983E

1Q 20 3Q 40 Total
1274 143.0 160.0 179.0 609.0
70.0 67.0 62.0 58.0 64.0
23.0 26.0 29.0 32.0 110.0
1850 oS 18.1 3B 18.1
1.8 150 (o] 0.5 4.0
24.8 27.0 s Jean | SR 114.0
1955 18.9 18.6 1832 EBT
43.0 43.0 43.0 43.0 43.0
14.0 1500 17.0 19.0 65.0
0.33 ST i 0.39 0.43 1.50
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BACKGROUND

A dramatic transformation is occurring in the data processing market-
place. Major advances in semiconductors and integrated circuit tech-
nologies have substantially reduced costs of computer hardware. The
resulting improvements in data processing price/performance have
opened a broad range of new applications. Users now can justify

the computer as an everyday tool in a variety of productivity en-
hancing roles.

User oriented data processing found its initial focus in engineering
and scientific areas with a variety of manufacturing, process control
and problem solving applications. These uses proved the viability of
the minicomputer as an alternative to large central site mainframe
computers. Subsequent evolution of these concepts has broadened

the use of small computers into business and commercial applications.
The addition of communications capabilities has resulted in the
currently exploding growth of distributed data processing.

The potential productivity gains offered by distributed data pro-
cessing lie in a variety of business areas. Initial applications
focused upon support of central site mainframe computers and the
requirements of data entry and basic inquiry and response. These
early business uses of distributed data processing were generally
adjuncts to abasically batch oriented philosophy of computing.

The further evolution of user oriented systems brings data pro-
cessing into areas that are fundamental to the functioning of the
user's business. Many of the most valuable computer applications
involve automation of critical user tasks. The introduction of

the computer in these situations generally requires major changes

in working procedures and the tasks that employees perform. The
system becomes an integral part of the business function. Typical
examples of transaction processing systems are airline reservations,
on-line banking and credit authorization. In these situations,
continuous system availability is critical. The organization cannot
function without access to the system.

The vital need to ensure continued system access imposes stringent
requirements upon the design, installation, operation and maintenance
of the system. The classic data processing solution to the need

for high system availability has been redundancy. Duplex systems

are used to provide a back-up capability in the event of failure

of the primary system. In use, these systems require close operator
attention and special procedures are needed for switch-over in case
of failure.
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The concept of redundant systems runs contrary to the mainstream

of computer development. Until recently, it was difficult enough

to justify the cost of a basic single processor installation.

System design efforts concentrated upon producing simple systems

at minimum cost. In general, reliability improvements have been
gained as an indirect by-product of technology advances. The equally
important requirement to rapidly recover from failure has received
little if any attention in conventional system design. The result
of this concentration on simple systems places the burden of system
integration and specialized software development on the user if a
transaction processing system is required. For this reason, systems
of this kind have only been developed by large users for specialized
high value applications.

The growing need for systems with high reliability and availability
created an opportunity that Tandem has addressed in a unigue way.
The company was organized in late 1974 with the objective of pro-
ducing an advanced system to meet these needs. Concentrating upon
the growing need for transaction processing systems, Tandem developed
the NonStop system which was shipped to the first users in May 1976.
The company's focus has been on advanced user oriented business

and commercial applications. Tandem introduced a unique approach
to system architecture which emphasizes reliability, system avail-
ability and recovery from failure. Tandem's success in satisfying
these requirements has yielded a strong position in the marketplace
and dramatic business growth.

TABLE 4
CUSTOMER BASE AND PROCESSORS INSTALLED
CUMULATIVE TOTALS

6 Mo.
1976 1977 1978 1979 1980 1981 1982

Customer

Base 6 30 73 160 290 460 540
Processors

Installed 12 81 257 646 1,299 2,509 3,400

NOTE: Fiscal year ends September.
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MARKET

The market for transaction processing systems is not clearly delineated
either in terms of specific types of hardware or specific applications.
Data processing is continuing to undergo a transformation as new
applications are increasingly implemented on an interactive basis.

This is in contrast with earlier batch applications. In the business
and commercial environment, new interactive transaction processing
applications are becoming pervasive. As a result, transaction pro-
cessing applications are found on a wide range of system sizes from
minicomputers to giant mainframes.

The portion of the transaction processing market requiring fault
tolerant characteristics is even less well defined. Prior to Tandem's
appearance fault tolerant characteristics were available only in
custom designed systems in which software development and system
integration tasks were performed by the user or by a third party.
We believe the growing trend toward transaction processing systems
places them in increasingly critical business functions. Few of
these important user oriented applications can tolerate system
outages. We expect demand for fault tolerant systems to continue
at strong levels and to assume an increasing share of advanced
transaction processing systems.

A principal factor in the growth of distributed data processing (DDP)
is the trend toward business and commercial transaction processing
applications. In a recent analysis of DDP, the International Data
Corporation (IDC) identified a market of $2.5 billion in 1981 and
estimated to grow 34% annually reaching $8.1 billion in 1985.
Measured relative to this market, Tandem's market share was 8% in
1981. Based upon the company's planned $1 billion revenue target
for 1985, as noted earlier, market share is expected to increase

to 12%.

PRODUCTS

The Tandem NonStop systems architecture has been designed to pro-
vide continuous system availability. It is intended for on-line
transaction processing applications. High availability is ensured
by hardware redundancy and software which provides the ability to
automatically reconfigure the system in the event of component
failure. In addition, the NonStop design includes features to
guard against loss or alteration of data. In our opinion, the
Tandem NonStop system represents an outstanding balance of both
hardware and software efforts resulting in an integrated system

design.
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The Tandem system is a multiprocessor design which can accomodate
any combination of two to 16 individual processors. A modular
approach is used which provides a wide range of processing power

and allows incremental growth as the user's needs increase. Modular
upgrades can be made in the field without the need for a disruptive
conversion.

Individual main processors utilize advanced circuit technologies
providing excellent system performance. In the original NonStop
systems, l1l6-bit architecture is used. Each processor includes two
microcoded processing units, one for central processing and bus
control and a second for input/output control. This separation

of function frees the central processor of the burden of heavy
input/output activity characteristics of transaction processing
applications. A dual bus structure is used for interprocessor con-
nection. Throughout the system, multiple components and multiple
data paths are provided. This includes multiple power supplies,
input/output ports and controllers for peripherals.

Tandem uses an advanced virtual memory operating system with func-
tional characteristics that we consider comparable to the best

of the competition. In addition to the performance of fundamental
computing functions, the operating system is also responsible for
monitoring and controlling the unique NonStop features. These special
considerations in operating system design include the ability to
shift work load and remain operational after an individual module
failure, provision for on-line replacement and reintegration of

a failed component and the ability to support a wide range of pos-
sible system configurations. These special NonStop functions are
performed automatically without the need for operator intervention.

In normal operation, all data paths and modules are active. Generally,
each module will have some excess capacity available. In the event

of a failure, functions are shifted to the remaining operating modules
within the system. This shift of work load is generally performed
within a preprogrammed priority sequence to give preference to more
important programs. The switch from a failed module to the re-
maining system is accomplished by a combination of hardware and
operating system software. The overall result is continued 'system
operation with some degradation of response time and job throughput.

Numerous safeguards are included to ensure data validity and integrity,
as indicated previously. Sophisticated error checking and correcting
is provided to guard against alteration of data. Disk storage is
managed on a mirrored basis in which duplicate cornies are maintained




on separate disks. In case of a failure of external power, the system
will shut down without loss of data. When power is restored, it will
automatically restart.

The end result of these efforts has been an outstanding set of products.
User surveys consistently rate Tandem systems at the highest level.

User comment generally centers upon excellent usability features and
flexibility in expanding and reconfiguring the system.

During the five years following Tandem's first shipment in May 1976,
the company produced only one basic processor model. The initial
NonStop system compiled an impressive record of user satisfac*ion
and business growth by concentrating on the basics of transaction
processing. However, over this period, the expanding needs of users
created an opportunity for a more advanced version of the NonStop
system.

The principal factor in defining Tandem's second generation system,
the NonStop II, is the company's increasing concentration on communi-
cations and computer networking. Recognizing the need to support
large dispersed networks, the NonStop II provides greatly expanded
addressing and more advanced diagnostic and control functions.

The principal change in NonStop II is the use of a 32-bit data access
architecture which greatly expands memory addressability. This
change is accomplished without sacrificing program compatibility

with earlier NonStop systems. The approach is designed to ensure
ease of migration for earlier customers. NonStop II provides the
added capacity needed to support the largest computer networks
incorporating thousands of terminals and hundreds of communications
lines.

A major additional feature of NonStop II is the inclusion of an
operations and service processor (OSP) with each main processor.

The OSP monitors system operation and provides system status and
diagnostic functions,as well as facilities for unattended remote
operation of the system. These functions are vital in the operation
of large computer networks which frequently have unattended equip-
ment in remote sites.

Tandem offers a full range of system peripherals including disk
drives, printers and terminals. The company's basic strategy is to
source these products from leading OEMs, a customary approach used
by companies of Tandem's size. However, a specific exception to
this rule has been made with terminals.
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Tandem's recent announcement of a new line of proprietary terminals
reflects the critical importance of these products in influencing
the user's perception of the overall system. Particularly critical
are the many subtle characteristics of the terminal that are evident
only to an operator using it on a day-in day-out basis., Human fac-
tors considerations such as keyboard location or glare from the dis-
play screen can seriously influence user productivity. The Tandem
6530 terminal, which the company manufactures in Austin, Texas,

has been designed to provide improved usability and exceptional
human factors characteristics. In a transaction processing environ-
ment the terminal performs a particularly critical role. As the
user to machine interface, the characteristics of the terminal

are a key factor in overall user productivity. Tandem has concluded
that it is vital to fully control the terminal's design, operating
characteristics and gquality.

SOFTWARE

Tandem's fundamental business orientation toward transaction pro-
cessing applications places great emphasis on software. We believe
its accomplishment in this critical area is becoming a key differen-
tiating factor in the marketplace. User surveys consistently give
Tandem high marks for quality of software and general ease of use.

Tandem offers a wide range of software products to support basic
operation of systems to facilitate application development and to
support communication with IBM mainframes. However, of particular
interest is Tandem's solution to the problem of data base manage-
ment in distributed data processing.

A principal concern in the transaction processing environment is

the ability to rapidly define and implement new apoplications. A

key factor in this process is data base structure and ease of access
to key data elements. This process is difficult enough in a stand-
alone system, but becomes particularly complex when data elements
reside in different distributed systems. Conventional data base
management systems are inadequate in this environment, in our opinion.
Tandem has addressed these requirements with ENCOMPASS, an advanced
data base management system. ENCOMPASS incorporates advanced rela-
tional data base features and a query/report writer. These capabili-
ties provide an important assist to application development and
greatly facilitate program changes and system expansion.

Tandem's commitment to information management has been further ex-

tended with the recent announcement of an advanced information dis-
tribution system providing electronic mail and facsimile transmission
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capabilities. These offerings are important additions, we feel, as
Tandem builds toward their objective of meeting all of an organiza-
tion's information management needs. We expect this thrust to
continue resulting in further consolidation of Tandem's strong posi-
ition in advanced software.

COMMUNICATIONS

Tandem's primary focus on transaction processing applications posi-
tions the company's products at the vital juncture of data pro-
cessing and communications. The industry is experiencing its
strongest demand in user areas where automation promises significant
benefits in productivity improvement. In large enterprises, the
realization of these benefits is contingent upon the ability to
communicate.

The ability of large corporations to design, install and operate
computer networks is becoming a key factor in the rate of growth
of data processing. The few giant corporations that pioneered
computer networking were largely on their own.

Networks in large enterprises evolved through the 1970s largely
using star configurations in which a large central site host com-
municates with many dispersed nonintelligent terminals. These net-
works are largely dedicated to a single application and tend to be
inflexible and difficult to change or expand. Tywnically, each new
application spawned its own communications network and special
terminals. The important change in the late 1970s was the growing
acceptance of distributed data processing and increasing demand for
large multi-application networks.

Currently installed systems tend to be fragmented and have little

or no ability to communicate and share common data. Throughout

the industry, the focus is on expanding user oriented systems and
providing interconnections among these systems and existing large
mainframe locations. The realization of these complex networks is
presently constrained by the availability of effective networking
software. However, this situation is improving as better networking
software becomes available. The use of standardized networking
products has many advantages over the earlier customized solutions.
Principal among these are lower total cost and faster implementation.
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Two basic approaches are being pursued to meet the demand for large
enterprise networks. Currently, the leading products exemplifying
the two approaches are IBM's Systems Network Architecture (SNA),
basically a hierarchical network and Digital Equipment Corporation's
Decnet, a peer-to-peer concept. In a hierarchical network, control
resides in a single large processor. All network operations are
dictated by this central authority. The peer-to-peer concept en-
ables processors at individual nodes of the network to function
autonomously. The choice between these alternative approaches is
usually dictated by evolutionary considerations as the customer
increases his use of data communications. We believe both approaches
will continue to find wide use. Enterprises with already installed
star networks are likely to consolidate these into large hierarchical
networks. Peer-to peer networks are expected to be used both for
enterprise-wide requirements and as specialized subsystems nested
within large hierarchical networks.

Although Tandem's original orientation and basic concept is on fault-
tolerant systems, this approach also yields significant advantages

in computer networking. In many respects the basic Tandem system
functions as a computer network. The operating system performs

the critical role of controlling messages passing between the indi-
vidual processors. Applying the same concepts to geographically
dispersed systems has produced an excellent peer-to-peer networking
offering.

In our view, Tandem's basic computer networking product, EXPAND, offers
key advantages in reliability of network nodes and in management of
communications lines. Network nodes have multiple processor Tandem
systems which ensure continuous availability of nodes. In the event

of a line outage, the network has the ability to retransmit over an
alternate path. A further safequard is provided by continuous moni-
toring of message traffic to guard against loss or alteration of

data. These features ensure high availability and integrity of the
network.

A further major advantage of Tandem's networking approach is generally
excellent flexibility. The network is essentially open ended, allow-
ing for ease of installation and subsequent network expansion. Un-
like conventional computer networks, it is not necessary to recon-
figure the network when adding new terminals or systems. The enhance-
ments introduced with NonStop II enable network expansion to satisfy
requirements of the largest enterprises with thousands of terminals
and as many as 255 system nodes.
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EXPAND is intended for system locations that are geographically dis-
persed. Tandem also offers hyperchannel, an advanced local network
in cooperation with Network Systems Corporation* Conceptually,
local networks offer an attractive means of connecting systems
within a building or an office or department. In this environ-
ment, the user is freed of the constraints imposed by communications
common carriers. A local network employing coaxial cable avoids the
bandwidth constraints and other problems associated with communica-
tions facilities that were not originally intended for data trans-
mission.

Hyperchannel is an advanced high performance local network which
supports high data transfer rates. It provides a means of connecting
Tandem systems, large mainframes and other high performance systems.
Tandem also offers TIL (Tandem to IBM link) which provides a high-
speed connection to IBM mainframes.

Communications have become an area of major focus in large enterprises.
It is critical to provide connection between the many locations in

an enterprise to facilitate the transfer of information and to ensure
proper management and concurrency of data. However, achieving this
connection through use of current communications facilities is no
simple matter; communications represents the weakest link in today's
large enterprise systems. Technological advances in communications
have occurred at significantly slower rates than improvements in data
processing. Conventional communications line costs generally are in-
creasing over time. Users have focused on improving the utilization
of communications facilities by careful management.

Computer networks for large enterprises require a variety of communi-

cations links to connect the many outlying locations. Typically,

leased telephone lines are used for locations requiring continuous

connection. These links are available in a wide range of carrying

capacities to suit the data traffic being transmitted. Although

some very high capacity terrestrial services are becoming available

the largest currently in widespread use for computer applications

carries 56,000 bits per second (56kbs). These high speed data links

are provided by grouping conventional voice telephone channels to

meet the necessary bandwidth requirements. The facilities used in-

clude a variety of terrestrial land lines and microwave links. The

principal supplier is ATT, although MCI, Southern Pacific and other

new carriers are playing an increasingly more important role. A ,
further factor in this field is the growing availability of satellite I
transmission promising high volume, low cost communications facilities. |

*Network Systems Corporation (NSCO - 18 5/8 - OTC).
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SATELLITE COMMUNICATIONS

In a May 1982 joint statement, Tandem in conjunction with a leading
satellite company announced a new satellite communications network.
Called Infosat, the network is scheduled to be available in the U.S.
beginning in 1983. We view this as a further endorsement by Tandem
of its commitment to computer networking. It further serves to
position Tandem in the fast growing communication services arena,
which, as we have discussed, is currently an area of major focus.

Tandem's partner in Infosat, American Satellite Company, was estab-
lished in 1972 and is jointly owned by Fairchild Industries and Con-
tinental Telecom Inc.* Currently ASC offers communications services
using its 20% ownership of the Western Union Westar satellites. ASC has
considerable experience in satellite communications and currently pro-
vides services over more than 100 earth stations to nearly 300 cus-
tomers in the U.S.

The Infosat offering is directed toward large enterprise users who
require long distance leased line service. The communications service
will be marketed jointly by Tandem and American Satellite Company
(ASC). New low cost earth stations to be supplied by ASC will trans-
mit and receive data over dual 56 kilobits per second transmission
paths. For long distance users, the service is expected to provide
significant savings relative to conventional terrestrial links.

Tandem will provide controllers, radio freguency modems and computer/
satellite communications modules. Both ASC and Tandem will be involved
in equipment installation. Maintenance for the entire system including
the earth stations will be provided by Tandem. Communications network
management will be provided by ASC.

The field of satellite communications has received considerable atten-
tion as a promising new means of communication. To date, domestic
communications satellites have concentrated primarily upon television.
This has largely been dictated by the economics of the early satellite
communications systems. However, broader use of this new communica-
tions medium is evolving.

* An officer of Drexel Burnham Lambert is a director of Continental
Telecom Inc. Drexel Burnham Lambert Incorporated from time to time
provides investment banking and other services to Continental
Telephone.
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A major factor in the push toward new uses of satellite communications
is the availability of low cost earth stations. These new facilities
allow consideration of data communications by satellite direct to

the user's location. This is in contrast to the large high cost
earth stations employed in the original satellite systems.

The significance of these developments to Tandem, in our view, lies

in the company's position in the Infosat joint venture at the ground
floor of ASC's expanded undertaking. Tandem will provide the data
processing side of the system. This new role, we believe, provides
an opportunity for participation in a new business area with reason-
ably contained risks. It promises a broader scope for Tandem's busi-
ness while ASC assumes the major investment in the satellite facili-
ties.

MARKETING

The rapid growth of transaction processing applications has occurred
principally in user areas concerned with management or financial
aspects of the business enterprise. The greatest demand for fault-
tolerant systems has resulted as users automate these critical func-
tions. Responding to this opportunity, Tandem's marketing focus, as
we have noted, has been toward large enterprise users and business
and commercial applications. The company has not pursued small busi-
ness users or the engineering/scientific marketplace.

In the six years since shipment of the first NonStop system, Tandem
has installed 3,400 processors with 540 customers worldwide. As
stated earlier, Tandem's business is concentrated among the largest
enterprises in the Fortune 500 class. Early Tandem installations with
these users generally pioneered new data processing approaches. This
occurred as part of the overall trend toward wider use of on-line
systems in place of previous batch or manual methods. Following

the success of these first installations, Tandem is now benefiting
from high rates of repeat business as these early installations are
expanded. Currently, over half of the new processors are shipped

to existing customers. This high penetration rate enables the
company to sustain high sales productivity, a vital factor in today's
data processing marketplace.

Following customary patterns in the minicomputer industry, Tandem
markets systems directly to end users as well as through third party
systems integrators. Third party firms perform an important role
providing specific industry knowledge and application programming
capability. Tandem's systems have been well received by leading
integrators such as MCAUTO and C3. At present, about 30% of Tandem's
business is handled through third parties.

=
(7))
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Tandem has actively expanded its end user marketing efforts both in
the U.S. and overseas. The company is highly marketing oriented

with about 60% of its 3,300 employees in marketing, service or support
functions. The company recently announced the opening of its 78th
sales and service office. Tandem operates 12 foreign subsidiaries.
The increasing commitment to foreign markets has resulted in a grow-
ing share of the business outside the U.S., reaching 31% in fiscal
1981. Table 5 shows the growth of international business relative

to the U.S. We expect revenue outside the U.S. to be an increasingly
important factor in Tandem's business. The established data process-
ing companies typically derive half of their revenues outside the

U.S. Tandem's marketing effort is greatly facilitated by the excel-
lent reputation and outstanding user satisfaction and customer loyalty,
discussed previously. The company's products consistently rate at

the highest level of user surveys.

TABLE 5
TANDEM COMPUTERS
REVENUE GROWTH 1977 THROUGH 1981
($ Millions)
United States International World-Wide
Revenue % Increase Revenue % Increase Revenue % Increase
1977 S*h.9 = S 138 = Sre e -
1978 16.8 185% 7 317% 24.3 216%
1979 gl .3 146 14.7 96 56.0 131
1980 78.8 91 30.2 105 109.0 95
1981 144.4 83 64.0 112 208.4 91

NOTE: Fiscal year ends September.

COMPETITION

Tandem has established a unique competitive si“uation by emphasizing
fault-tolerant systems. The NonStop concept originated with Tandem
and has been the key factor in differentiating the company's products.
No other computer company, in our opinion, places the same emphasis
on reliability, system availability and recovery from failure. The
concentration on transaction processing requirements and fault-
tolerance has established a strong niche in the marketplace.

The strong demand and dramatic business growth experienced by Tandem
has not gone unnoticed by competitors, however. The past year has
seen the entry of several new start-up companies with similar busi-
ness objectives and indications of interest by established firms.
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The initial start-up challenger, and the most visible, is Stratus
Computers of Natick, Massachusetts, a privately financed corporation.
This new contender has indicated that it will target the same trans-
action processing marketplace with similar fault-tolerant charac-
teristics. Initial efforts will focus on business and commercial
applications and will use independent systems houses for marketing.
The first products were shipped in early 1982. Stratus has taken

a different hardware direction, making extensive use of currently
available microprocessors and 32-bit architecture. The new company
indicates that it has found a hardware-only solution to fault-
tolerance, avoiding a major software development effort. Signifi-
cant price/performance advantages are claimed relative to Tandem.
These claims are being disputed by Tandem in a lawsuit charging
false representations of Tandem's products in ads run by Stratus.

Other less visible privately financed start-ups also targeting the
Tandem marketplace include: Sequoia Systems, also of Natick, Massa-
chusetts; Synapse Computer Corporation of Milpitas, California

and Continuous Computer Corporation of Fort Lauderdale, Florida.

An additional company offering fault-tolerant capabilities is August
Systems Incorporated of Portland, Oregon. However, August is reported
to be focusing on plant floor and process control applications and thus
not competing with Tandem.

All of the large, well established competitors are currently marketing
systems for transaction processing environments. In general, compe-
titors such as IBM or Digital Equipment have made different archi-
tectural, hardware and software design trade-offs aimed primarily at
low-cost single processor requirements. However, in recent months,
both IBM and DEC have indicated the intent to participate in the
fault-tolerant marketplace. Although neither company has yet
announced a specific product, some indications have been given of the
likely direction they will pursue. We consider it unlikely that these
competitors would make a major commitment to an entirely new system

to match Tandem's fault-tolerant characteristics. It seems more
probable that the emphasis of these competitors will continue to be

on improved software supporting dualized systems derived from con-
ventional hardware. We expect a networking solution to provide
alternate back-up processors in case of failure. Both IBM and DEC
feature alternate pathing in their latest networking software. We
believe this approach can ultimately provide greatly improved overall
reliability and system availability.

18
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On balance, we believe the demand for highly reliable transaction
processing systems is massive and capable of supporting many sup-
pliers. 1In our view, Tandem's lead in software development gives
it a substantial advantage relative to the new contenders. The
small start-up companies not only must catch up with Tandem's lead
in products, but starting from a zero base, must also become estab-
lished with users. 1In building a 540 user customer base, Tandem
has created an important position for future growth with many major
corporations. In some respects, these customer commitments can
preempt the entry of new suppliers. The customer's investment in
application software and growing familiarity with Tandem's concepts
tend to confine a new entrant to completely new situations. We do
not expect these new competitors to threaten Tandem's continued
strong business growth.

In the computer networking arena, Tandem is a relative newcomer.
Fault-tolerant characteristics, relative ease of installation and

an open ended design that facilitates network expansion are big plus
factors, in our opinion. The Tandem networking solution is particu-
larly attractive for new applications that have not previously been
on-line.

Tandem offers several compatibility features that enable NonStop
systems to coexist with IBM mainframes. A Tandem network can func-
tion as a subsystem within an IBM SNA hierarchical network. A cus-
tomer's commitment to IBM in large mainframe systems does not pre-
clude the use of a Tandem network to perform a specialized function.

An added competitive plus for Tandem is the Infosat satellite commu-
nications services, discussed previously. We consider the ability
to offer a comprehensive network including both data processing and
communications links a unique competitive offering.

MANAGEMENT

Tandem's unique characteristics extend to its management style.
From its inception in 1974, the company has concentrated upon estab-
lishing a solid base for future growth. The aim is to build an
organization capable of guiding Tandem into the billion dollar
revenue class. The organization and management team are upgraded
and expanded well in advance of on-going business needs. Long
range planning receives considerable attention as the company
strives to anticipate the changing requirements of rapid growth.
The concentration on planning extends to new employees who are
made thoroughly aware of Tandem's objectives and the individual's
role in their accomplishment.
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SCORPCMATED

The company's founding management, including the President, James G.
Treybig and his three cofounders, received their basic grounding at
Hewlett-Packard. They brought with them a philosophy based upon
"people-oriented" management. The company 1is committed to a wide
variety of advanced and unorthodox management and personnel prac-
tices. The Tandem style emphasizes informality, open communication
and respect for the individual employee and his role in the company.
This freedom is balanced by increased responsibility for working
level employees and a voice in the planning and decision making
process.

The Tandem philosophy is based upon the belief that the individual's
effort is key to good products and a successful business. Self
management and peer pressure are emphasized. Responsibility and
decision making are pushed down to the working level. These enlight-
ened policies have yielded excellent employee job satisfaction and
have enabled the company to attract and retain top quality employees.
Turnover is extremely low, averaging only 6.7% in 1981. This is in
sharp contrast to many neighboring Silicon Valley firms with turn-
over in the 30% range.

Tandem's informality is balanced by well defined standards and busi-
ness objectives. As the company grows, formalization of procedures
and organization must necessarily increase as well. The aim, how-
ever, is to maintain the benefits of individual initiative with a
growing organization. We believe Tandem has built a strong base to
support its objective of continued outstanding business growth.

PRODUCT DEVELOPMENT AND MANUFACTURING

Product development and Principal manufacturing operatings are car-
ried on at Tandem's headquarters location in Cupertino, California.
This main location has been expanded considerably as the company

has grown. A fourth headquarters building is being added at Cupertino
in 1982. Some supporting subassembly and printed circuit board
operations are carried on in Watsonville, California. In addition,
the company has established a development and manufacturing facility
in Austin, Texas with the primary mission of producing the new 6530
terminal family that we have discussed. Supplementing these pro-
duction locations, Tandem maintains systems integration and test-
facilities in Neufahrn, West Germany; Santa Clara, California and
Reston, Virginia. The company has followed a policy of leasing

all facilities.
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INCORPORAATED

Tandem operates largely as a systems integrator, performing the func-
tions of product design, some limited subassembly manufacturing and
final assembly and test. Extensive use is made of outside sources
for components and subassemblies. Approximately 40% of subassembly
production is carried on in Tandem facilities with the remainder
sourced from subcontractors. System peripherals, including disk
drives, tape drives and some terminals, are obtained on an OEM basis
from independent suppliers. This approach is designed to enable the
company to concentrate its efforts on critical product areas. The
principal example of this focus on key products is the 6530 terminal
family.

Emphasis on research and product development has been a key factor

in establishing Tandem's unique position of leadership in the market-
place. The company has consistently committed to high levels of
research and development spending which averaged 8.6% of revenues

in fiscal 1981 and has risen to 9.0% in the first half of fiscal 1982.
Product development efforts are balanced between hardware and software
activities. From the company's founding, Tandem's management has
worked to create an environment that would attract and retain excep-
tional research and development talent.

We believe the commitment to guality development work is amply evi-
denced in the company's products and in high levels of user satis-
faction. We expect these factors and the strong budget commitment to
ensure continuation of Tandem's strong position in the marketplace.

TABLE 6

RESEARCH AND DEVELOPMENT EXPENDITURES 1977 TO 1981
($ Thousands)

Research and Percent
Revenue Developement Expend. of Revenue

1977 $ 7,692 $ 1,094 14.2%
1978 24,305 2,169 8.9
1979 55,974 4,654 8.3
1980 108,989 8,786 8.1
1981 208,397 17,833 8.6
1982 (Est.) 372,300 33,000 8.9

NOTE: Fiscal year ends September.
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FINANCIAL

The six years following shipment of the first NonStop system in May
1976 have seen dramatic business growth for Tandem. Over this
period, the company has shipped 3,400 processors and has pushed its
revenue level to a current annual rate in excess of $300 million.
During fiscal 1981, revenue increased 91%. This dramatic growth has
required a steady build-up of resources. Employment has grown to
3,300 and total assets less cash and cash investments reached $254
million at the end of March 1982.

Looking to the future, Tandem is planning revenue levels in excess

of $1 billion in 1985, as previously noted. The company's aim is to ex-
pand the business at the highest rates consistent with maintaining

high operating margins and a high rate of return on assets. The operat-
ing margin of 19.4% in fiscal 1981 is at the high end of the company's
16% to 20% target range. Pretax return on averags assets of 29.1%

is comparable to the best in the industry. We reiterate our belief

that the company's excellent products and strong position in the
marketplace make the growth targets achievable. The company's ability
to hire and train gqualified new employees without sacrificing pro-

duct guality and standards is the principal cons%raint on growth.

Tandem's rapid growth has required frequent infusions of new capital.
The company has pursued a conservative approach t2 financing, relying
entirely upon additions to equity. Tandem has avoided the use of
debt to finance growth. Prior to the initial public stock offering
in December 1977, financing had been obtained privately. From this
initial offering to date, the company has had three additional major
stock offerings. A further source of additional funds is employee
stock purchases. These include both stock option plans and an employee
stock purchase plan. In addition to being a source of funding, the
company believes employee participation in ownership of the company
provides important incentives and builds emlovee loyalty.

The following table outlines Tandem's stock sales since the initial
public offering:




TABLE 7
COMMON STOCK SALES
($ Thousands)
6 Mo.
1978 1979 1980 1981 1982
Sale Prior To
Public Offering* 1,000 —-——— —_—— —— e
PUBLIC OFFERINGS
Date (12-77) (12-78) (11-79) (11-80)
Net Proceeds 7,888 10,075 24,279 96,033 -
EMPLOYEE SALES
Options S 354 2,042 7,396 -
Purchase Plan - 408 950 el -——
Total Employee Sales 310 762 2,992 9,633 8,830
TOTAL STOCK SALES 8,198, 10,837 27,271 105,702 8,830

* Sold as preferred stock subsequently converted to common stock
at initial public offering. Equity sales prior to fiscal year

1978 totalled $5,225,260.
Note: Fiscal Year Ends September 30.




Public stock offerings have provided ample funds to meet needs for
expanding working capital and continued strong capital spending.
The last stock issue, in December 1980, provided $96 million from
the sale of 4.5 million shares. The company was able to double
total assets for a 15% addition to shares outstanding. The subse-
quent investment of the proceeds of the stock sale has provided
significant interest income benefiting results in fiscal 1981 and
1982.

A factor of growing importance in financing growth,as indicated
earlier, is the role of employee stock options and the stock pur-
chase plan. During fiscal 1982, these plans are expected to provide
$15 million of new capital. 1In the future as employment increases,
these sources are expected to provide an increasing share of new
capital requirements. We expect operations in fiscal 1983

and beyond to be essentially self financing due to the contribution
of these employee sources. In our opinion, Tandem's ability to grow
is not likely to be constrained by the ability to obtain additional
financing.

We expect the company to make an additional stock offering within

the current year. Tandem has tended to seek additional financing

in advance of actual requirements. Our analysis assumes a $100 million
equity offering in late 1982. Beyond this, earnings growth and the
increasing proceeds from employee stock purchases appear adequate

to meet financing needs through the mid-1980s.
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TABLE 8
CAPITAL EXPENDITURES 1977 TO 1982P
($ millions)

Property, Plant &

Equipment At Cost Additions to

At End of Previous Property, Plant & Increase

Year Equipment (Percent)

1977 NA $ 534 e
1978 $ 936 2,387 255%
1979 3,168 5,433 172
1980 8,519 9,966 i 2 €7
1981 18,365 25,974 141
1982 (Planned) 44,339 40,000 90

NOTE: Fiscal year ends September.
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TABLE 9
SUMMARY STATISTICS

1977 1978 1979 1980 1981
Earnings per Share (§) 0.02 0.16 0.20 .35 0.72
Price Range (§) 2-2 6-2 7-3 25-6 35-20
P/E Ratio Range NA 39-14 30-18 5318 48-28
Pretax Margin 4.3% 18.5% 18.1% 19.3% 24.5%
Asset Turnover NA e 7 1.65 1.54 1oED
Pretax Return on Assets NA 32.7% 29.7% 29.8% 29.1%
Tax Rate 52.0% 52.0% 51.3% 49.3% 48.0%
Equity Leverage* NA =50 1.44 1.39 1.28
Net Return on Equity NA 23.6% 20.9% 21.0% 19.3%

NOTE: Fiscal Year Ends September.

*Equity Leverage: Average assets + Average equity.
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TANDEM COMPUTERS

SOURCES AND APPLICATIONS OF FUNDS 1980 - 1984

Sources of Funds

Net Income
Depreciation
Other

Total From Operations

Applications of Funds

Accounts Receivable

Inventory

Prepaid Expenses

Other Current Liabilities
Total Used

Sources minus Applications

Additions to Property,
Plant and Equipment

Net Funds Used

Funds Provided
By Financing Sources

Misc. Debt
New Financing

Total From Financing Sources
Total Funds Used

Cash - Beginning of Year
Cash - End of Year

NOTE: Fiscal Year Ends September.

TABLE 10
1980A 1981A 1982E 1983E
107 265 412 65.0
2 45571 8.0 Lo et
g N 4 8.5 15.0
1535 BS5S Sl 95.0
22T 28.1 7 TN 85.0
9.6 33e b 43.0 55.0
0.6 % g 8.0 10.0
(8.2) {(2045) (20.0) (30.0)
28 oi 44 .3 108.0 120.0
(9.2) (8.8) {50.3) (25.0)
10.0 26.0 40.0 750
19,2 34.8 90.3 100.0
0.4 D55 4.0 1.0
28.1 108.0 15,0 25.0
28.5 108.5 119.0 26.0
(9.3) (737) (28.7) 74.0
6.8 16.2 89.8 118.5
1l =7 89.8 118.5 44.5
27
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TABLE 11
TANDEM COMPUTERS
CONSOLIDATED BALANCE SHEETS
(S millions)
June 30 June 30 March 31
1980 1981 1982
Assets
Current Assets
Cash and Investments $16.2 $ 89.8 5 397
Accounts Receivable (Net) 42.6 79.7 X073
Inventories 20.9 SiD 78.1
Other 220 5.0 117 )opE
Total Current Assets $81.7 SZ220.1 $235.4
Property Plant and Equipment 18.4 44.3 70.9
(At Cost)
Less Depreciation (4.3) (8.4) (1213)
Net $14.0 $ 35.9 SRR o
Total Assets $95.7 $256.0 $294.0
Liabilities and Net Worth
Current Liabilities $20.4 $ 41.0 $ 42.9
Capitalized Lease Obligations L& 2k 4.0
Long Term Debt - - 3T
Deferred Income Taxes 3.3 8.1 d i g3 ]
Total Liabilities $25.4 S5 S 61.6
Net Worth 570.3 $204.8 £$232.4
Total Liabilities and Net Worth $95.7 $256.0 $294.0
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Montgomery Securities Technology Research Notes December 12, 1984

REVISED EARNINGS ESTIMATES
Technology Stocks

Former Current Former Current
FY 1984 FY 1984 FY 1985 FY 1985
Price FY Ends 1983 Estimate Estimate Estimate Estimate

Increase
Amdahl Corp. $12 12/31 $0.96 $0.70 $0.70 $0.85 $1.00
Decrease
Advanced Micro Devices [1] $27 3/31 S$1.23 $2.55 S$2.40 S2.15 5$2.00
Alpha Industries [1] $10  3/31 $0.79 $0.72  $0.59 $1.15 $1.05
Analog Devices $22 10/31 $0.73 - SI1.38A $1.62 $1.21
* Avantek 518 12/31 $50.63 $0.90 $0.88 $1.20 $1.12
Computervision $§35 12/31 S1.26 S1.65 S1.65 $2.50 $2.40
Computer Consoles $9 12/31 $0.87 $0.60 $0.60 $1.20 S1.10
Gould, Inc. 520 12/31 S1.75 S1.95 $1.90 $2.05 $1.95
* Integrated Device Tech. [1,2] S10 3/31 ($0.07) $0.32 $50.28 $0.80 $0.75
* Intel Corp. 927 SEg31  St05" Sz SIS $1.40 $1.10
* LSI Logic Corp. $11  12/31 $0.55 $0.62  $0.60 $0.76 $0.70
* Micron Technology [3] $28 8/31 (50.05) - $50.76A $1.65 $1.60
* Monolithic Memories S14 9/30 $50.60 - $1.30A S1.45 $1.00
Motorola $33 12/31 $2.09 $2.85 $2.80 $2.55 52.45
National Semiconductor [1] $12 5/31 $0.75 S$1.05 S$1.00 $0.95 $0.90
Sanders Associates [1] $38 7/31 $S2.55A S53.05 5295 $3.75 $3.60
* Standard Microsystems [1] S18 2/28 $0.7¢ S1.35  S1.25 $1.50 $1.30
Texas Instruments S116  12/31 (56.09) S12.60 Sl12.40 $10.50 $9.75
* VLSI Technology $9 12/31 (50.47) $0.38 $0.36 $0.57 50.46
Western Digital S7 6/30 50.15 -- 50.39A $0.98 50.90
* Xicor, Inc. §9 12/31 ($0.85) S0.26  $0.21 $0.50 $0.40

* Company in which Montgomery Securities currently maintains a market.
[1] Fiscal year ends year following column heading.
[2] Montgomery Securities was co-manager of a public offering for Integrated Device Technology in
February 1984.
[3] Montgomery Securities was co-manager of public offerings for Micron Technology in June 1984 and
November 1984.
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Date Priced: December 10, 1984 o ol
SPAL: § 162.83 B
INDU: 1172.25
EMPHASIS LIST: 35 Stocks Recommended for Best Relative Performance Over the Next Six Months

~
Added —----Earnings Per Share----- --P/E Ratio-- Return Trading ---Millions-—- ,:_3,
Fiscal 12 Month to Recent On Avg. Volume Av, Sh, Market Ug
Symbol Year Price Range List Price 1982 1983 1984E 19B5E 1984E 1985E Yield Equity (0D's)[3] 0/S Cap. 3
S&P 500 Composite SPAL  12/31  $169-148 $163 $12.64 $14.03 $18.61 N/A  B.8x N/A 4.3% N/M _3
AEROSPACE /DEFENSE w
Boeing Co. BA 12/31 % 59- 36 $37 $53 $3.02%3.67%3.95 $6.2513.8x B8.5x 2.6% 12% 3512 96.5 $ 5,115 5
Lockheed Corp. LK 12/31  § 49- 30 $36 $41 $3.5 $4.149$5.23 $6.25 7.8x 6.6x 1.1% 42% 2297 65.0 $ 2,665 =
Watk ins-Johnson Wl 12/31 $ 30- 18 $23 $21 $1.088%1.508%1.72 $2.2512.2x 9.3x 1.5% 20% 388 9.6 $§ 202 =
m
CONSUMER t
user-Busch, Inc. BUD 12/31 § 74- 54 $68 $72 $5.60%6.508%7.45 $8.45 9.7x B8.5x 2.8% 18% 1551 53.5 $ 3,852
Circuit City Stores[1] cc 2/28  $ 29- 17 $25 $23 §$0.62%$1.23%$2.05 $2.6511.2x 9.4x 0.3% NM 627 0.1 § 232
Holiday Inns, Inc. HIA 12/31 § 52- 35 $39 $40 $2.50% 3.28 % 3.43 $ 4,00 11.7x 10.0x 2.3% N/M 1893 35.8 $ 1,432
Home Depat[ﬁ HD 1/31  § 28- 12 $15 $16 $0.24 $0.,41 $0.58 $ 1.05 27.6x 15.2x === 25% 1154 27.8 § 445
PepsiCo, Inc. PEP 12/31  § 46~ 34 $42 $41 0§ 3.23$3.018%3.63 $4,2511.3x 9.6x 4.1% 17% 1866 95:5" .83 3:911
#Pic 'N' Save Corp. PICN 12/31  $ 24- 14 $22 $18 $0.87 $1.17$1.30 $ 1.75 13.8x 10.3x —— N/M 1789 26.1 $§ 470
R. J. Reynolds Industries RJR 12/31  $ 72- 53 $66 $68 $6.96%6.84%7.42 $8.60 9.2x 7.9x 5.0% 16% 3390 113.4 $ 7,71
Saga Corporation[2] SGA 6/30 $ 35- 25 $25 $31 $1.559$1.938 2,408 % 2.73 12.9x 11.4x 1.4% 23% 330 122 '8 " 378
Transworld Corp. W 12/31  $ 32- 24 $30 $30 $1.03%1.30%3.07 $3.50 9.8x 8B.6x 1.3% 13% 1979 28.2 $ 846
F INANCIAL
Home Federal of S.D. HFD 12/31  §$ 20- 12 $17 $19 N/A $ 1.67 $3.00 $3.75 6.3x 5.1X === 1% 871 20,5 § 390
MCorp[a] MBK 12/31  $ 29- 17 $20 $20 $4.11%3.96%3.85 $4.50 5.2x 4.4x 7.0% N/A N/M 41.0 $ 820
#U.5, Bancorp. Ussc 1zZ/31 $ 25- 15 $22 $23 '$2.,65% 12,6098 3,10 § 3,55 7T.4x 6.5¢ 4.3% 11% 283 19:7 '§ 453
#Washington Federal S&L WF SL 9/30 $ 28- 14 $22 $'21 N/A $ 4,08 $4.97A $ 5.15 S5.8x 5.2x 2.6% 21% 409 4.3 § 16
HEALTH
Bausch & Lomb BOL 12/31  § 28- 17 $20 $25 $1.21%$1.72%$1.97 $ 2,38 12.7x 10.5x 3.1% 16% 1147 29.7.%" *743
Becton, Dickinson[5,6] BDX 9/30 $ 41- 3 $38 $39 $3.63§12.39%$2.96A%4.0013.2x 9.Bx 3.1% 6% 280 20,8 $ 8N
Hospital Corp. of America HCA 12/31  § 49- 35 $44 $39 $2.259%2.80% 3.35 $4.0511.6x 9.6x 1.3% 17% 2540 88.7 $ 3,459
Novo Industri A/S NVO 12/31  § 63- 21 $20 $25 $2.51%$3.148%2.75 $2.90 9.1x B8.6x 1.4% 23% 2154 25.6 $ 640
#0ptical Radiation Corp. ORCO 7/31  § 39- 22 $26 $27 $0.21%0.47 $1.05A 8 1.70 25.7x 15:9% === 14% 698 B:2:8 2
Squibb Corp.[5] SQ8 12/31 § 53- 37 $46 $51 $3.01%$3.31$3.70 $4.2513.8x 12.0x 3.1% 14% 1088 53.1 §$ 2,708 El
INDUSTRIAL =
Air Products & Chem. APD 9/30 § 4B- 36 $46 $46 $4.069% 3.47 §$4.,55A 8 5.65 10.1x B.1x 2.2% 13% 841 311§ 1,850 )
Measurex Corp.[2] MX 11/30 § 22- 13 $15 $16 $(0.05)$ 0.65 % 1.43 $ 1.80 11.2x 8.9x 1.3% 13% 292 9.0 $§ 144 o
Morton Thiokol, Inc.[7] MTI 6/30 § 31- 20 $26 $26 $1.36%$1.728$2,17A % 2.50 12.0x 10.4x 2.5% 20% 763 50.4 $ 1,310 92
TECHNOLOGY ?
Applied Data Research ADR 12/31 $ 33- 18 $27 $26 $1.358%1.359%$1.70 $ 2.20 15.3%x 11.BX === 19% 88 5.4 $ 140 @
#Applied Materials, Inc. AMAT  10/31 $ 40- 21 $27 $26 $(1.90)$ 0,50 $ 2,00 $ 2.60 12.0x 9.2x === 6% 518 6.5 $ 156 &
Digital Equipment DEC 6/30 $108- é8B $99 $103 $ 7.53 § 5.00 $ 5.73A $10.30 18.0x 10.0x D0.6% 14% 4916 59.2 $ 6,098 a
Gerber Scientific[1,2] GRE 4/30 % 21- 12 $15 $14 $0.31$0.93%$1.50 $1.80 9.3x 7.8x 0.9% 21% 352 173 5% v 282 <
#Tandem Computers, Inc. TNDM  9/30 $ 40- 13 $18 $18 $0.76 $ 0.76 $ 0.B1A $ 1.25 22.2x 14.4x --- 13% 2176 41.8 § 752 z
#Telecredit, Inc.[1] TCRD 4/30 $ 25- 16 $23 $17 $0.9151.008% 1.12 $ 1.65 15.2x 10.3x 1.6% 15% 186 % UL ° 87 o
#valid Logic Systems VLID 12/31  $ 18- 1D $13 $12 $(0.89)$ 0.08 $ 0.45 $ 0.85 26.7x 14.1x === N/M 947 13.6: $- 163 a
w
TELECOMMUNICATIONS
#Communications Ind.[2] comM 12/25 § 28- 18 $20 $20 $1.05% 1.138%1.30 $ 1.65 15.46x 12.1x 1.8B% 18% 310 11.0:%% 220
Northern Telecom Ltd.[B] NT 12/31  § 44- 30 $37 $34 $1.02%$1.64% 2,05 $2.65 16.6x 12.Bx 1.2% 21% 1309 115.6 % 3,930
Timeplex Inc.[2] TIX 6/30 $ 22- 12 $18 $18 $0.29 $0.46 $ 0,678 % 1.05 26.9%x 17.1x --= 1% 131 8.5.% 153




H8/Z1/21

-'!!_

Date Priced: December 10, 1984
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INDU: 1172.25
EMPHASIS LIST: 35 Stocks Recommended for Best Relative Performance Over the Next Six Months

Footnotes pertaining to prior page:

Montgomery Securities currently maintains a market in these securities.

] Fiscal year ends year following column heading.

] Montgomery Securities was manager or co-manager of a recent public offering.

] Average daily trading volume based upon total October 1984 shares traded.

] MCorp is a merger of Mercantile Texas Corp. and Southwest Baencshares, Inc. effective October 10, 1984, The 1Z-month price range and added
price are those of Mercantile Texas Corp.

] Earnings per share are from continuing operations.

] 1983 and 1984 earnings exclude special items.

] Figures are adjusted for 3:1 stock split effective November 19, 1984,

] Earnings per share figures are in U.S. dollars.

A complete list of stocks appearing on our Emphesis List and performance data on those stocks while they were on our Emphasis List, is available
upon request.
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Montgomery Securities Technology Research Notes

LOCAL AREA NETWORKS
The Need for Commitment in the Development of
Standards and Marketing is Evident

Recently (November 12, 1984) we published a report entitled LANs and the Intra-
Office Telecommunications Challenge, An Industry Forum Presented by the Gartner
Group, Inc. This report covered LAN topics on Technology, Standards, Factory
Automation, Growth as an Independent LAN Vendor, the Integrated Office and the
Voice/Data PBX. Reprinted here are the General Conclusions, our Computer Vendor's
LAN/PBX Environment chart and write ups on companies we cover. Stock prices have
been changed to reflect current prices.

General Conclusions

The conference reaffirmed our belief that the Local Area Network marketplace has
dramatic growth potential and that end users have real need and pent-up demand.

However, after listening to individual vendors of both LANs and PBXs and the many
discussions of standards, feel the industry as a whole is struggling In terms of its
commitment to developing and establishing standards. The independent LAN vendors (as
opposed to PBX, mainframe, and minicomputer vendors) belong to a very large population
(200) and appear to be focused on hardware solutions. Throughout the conference, panel
speakers appealed to the audience to help establish standards. The most disturbing
statement on standards revolved around the categorization of how standards are made or
established and the fact that the independent LAN vendors do not seem to view
themselves as creators/influencers. These categories are as follows:

o Committee(s) Standards
e De facto (via vendors) Standards
e User(s) Standards

Committees and Users speak for themselves. In the de facto area, IBM was
mentioned most often, while Digital Equipment seemed to be second followed by Data
General, Hewlett-Packard and Wang. None of the independent vendors seem to be in the
running.

As mentioned above most discussions seemed to revolve around hardware and
interfaces. During one of the discussions a representative from Datapoint--which as a
company probably has the longest history in LANs--stated that LANs were 95% software
and 5% hardware. This statement tends to cool one's enthusiasm for both independent
LAN vendors and PBX vendors, since their focus has been in the wrong area and since
Datapoint has been struggling in the marketplace with a very good but proprietary LAN.

Another feeling that permeated the panel discussions was that most of the
LAN/PBX representatives came from strong technical backgrounds with many of the
supplied biographical sketches confirming a technical background even though the titles
indicated sales/marketing. The concept here is that an application/solutions marketplace
is being developed by technicians, and the marketplace is not truly being addressed by
strong marketing programs.

o1
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Montgomery Securities Technology Research Notes

The overall feeling at the conference was one of pessimism. This is not a
reflection on the Gartner Group or the individual panelists; this conference was almost
the Who's Who of the emerging LAN vendors plus many of the most established vendors.
However, the feeling we got was a fear of the future, a "wait and see", and a "fate is our
destiny™ attitude. This feeling was supported in a recent article in Computer Systems
News (October 22, 1984) entitled LocalNet '84 Show: An Uncharacteristic Low-Key

Atmosphere :

"Despite several product introductions and technical sessions,
the most striking element of the recent LocalNet '84 show here was
the low-key, almost tomblike air of the three-day event--
particularly remarkable in the face of predicted dramatic growth for
the local-area-network industry over the next few years."

Although at this point in the evolution of the LAN and LAN/PBX marketplace it is
very difficult to pick the winners and losers, we are looking for the following to point
towards success:

e Strong participation in the standards setting.

e Emergence of de facto standards (IBM SNA and PC Network have strong
positions; Ethernet has some momentum).

e Participation in user standards development (GM MAP best example).

e Present commitment to LAN development/IBM SNA co-existence.

e Working relationships with PBX vendor(s) for LAN companies and vice-a-versa.
e Good application development capability.

e Strong end-user marketing (or knowledge).

=2=
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AT&T

DGN

Computer Vendors
LAN/PBX Environment

DPT DEC HWP IBM PRM WANG
Standards IEEE N.K. N.K. IEEE IEEE ECMA, ECMA CCITT,
Setting (NBS Demo) X X IEEE, IEEE, etc.
ISO
- Twisted - Twisted
Defacto Standards Pair No Pair
Ethernet X X X X - SNA 5.0.D.2
User Standards (GM MAP) N.K. N.K. N.K. X X X
LAN Product(s) e ISN XODIAC ARCNET e DECNet o LAN 9000 PC NET RING- e WANG-
e 3B NET e SYTEK e SRM NET NET
(Joint e Etherlink/ ¢ PC LIO
Mktg) 150
SNA Co-existence -
Physical Protocol DG/SNA SDLC DECNet SNA NRIJE SNA = SNA 3 3270 SNA
Converters 2780/3780 Gateway IBM 5.0.D.
Application Program tf’ DISOSS DCA/DIA ¢ IDS/DISOSS
Program? S.0.D. ® IDS/PROFS
Relationships PBX (LAN) pmr® cPI’ N.K. CPI CPI ROLM CPI Intecom
Vendors DMI DMI CPI
DSN/PBX DMI
Application Development Not Known Yes Yes Yes Yes Yes- Yes Yes
Strong
Personal Computer Yes Yes-2 High Price/Yes-3 Yes-3 Yes-4 No Yes-2
Function
Computer Phone No No No No Yes-5.B.L. ROLM No Yes-
Prototype

1
2
3
Yy
5
N

K. = Not Known
X = Participation

Expected announcement of Sys. Strategies, Inc.
Ethernet Intent Announcement May, 1984,
SNA Planning Document Intent March, 1983,
DMI (Digital Multiplexer Interface) HW
CPI (Computer to PBX Interface) DEC/

P/AT&T Proposal.
NTI Proposal.

and Communications Solutions Inc. SNA code for Program to program communication.

<—
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American Telephone & Telegraph Company

Recent 12 Mo. FY E.P.S. P/E Ratio
Price Range Ending Div./Yield 1983 1984E 1985E 1983 1984E 1985E
SIS $20-15 1231 §1.20/6.7% N/A S1.66 52.18 N/A 12.3x 8.3x

As the local area network (LAN) market and industry structure evolve it is clear
that AT&T will be one of the many participants. Not only does the company have the
critical mass, research and development facilities, and financial resources to participate
in this market, but it also has a significant presence in the workplace by virtue of its
large installed PBX base. Currently, the company offers two LANs: Information
Systems Network (ISN) and 3BNet. Introduced earlier this year, ISN is a general purpose
LAN based upon proprietary technology developed by AT&T, while 3BNet, which is
designed specifically to link the company's family of 3B computers, is based upon Xerox's
Ethernet LAN.

To date, one major aspect of this market has been its highly fragmented nature
with very little standardization. Recent developments might suggest a move towards "de
facto” industry standardization in certain areas. These developments relate to the type
of cable, or transport system, AT&T and IBM have settled upon in the development of
their LAN strategy. When [IBM announced its cabling system earlier this year, it
indicated that the system would be based upon shielded twisted wire pairs. Similarly,
when AT&T announced the ISN, it indicated that the system would be based upon
unshielded twisted wire pairs. Not only do these announcements suggest a convergence
upon an industry standard, but they also indicate AT&T's recognition of IBM's dominant
market position: AT&T announced the ISN after IBM announced its cabling system and
offered protocol converters for IBM's SNA to allow communications with a host
computer.

At least three challenges exist for AT&T in the development of its LAN strategy.
First, given the company's large installed base of leased PBXs, it must attempt to design
a product that will not further antiquate the already out-of-date installed base. For
example, if it designs a system that provides similar functions at a lower price it will
accelerate the conversion of the leased base. Alternatively, if AT&T introduces
functions that the installed base cannot take advantage of it alienates those customers,
which could result in a very cautious response to any new product offerings because of
concern for the longevity and support of new products. Second, because the ISN is based
upon proprietary technology it is not a standard approach. Instead it appears to be aimed
at the technology embodied in the new wave of AT&T PBXs; the System 75. It will be a
challenge for AT&T to sell this new approach. Aside from the purely technical
differences of the ISN, there may be a place in the market for AT&T because the
company's participation is seen as a way to prevent [BM from establishing industry
standards. At the same time, there is a concern that AT&T will attempt to establish
itself as the "de facto" creator of industry standards. AT&T' third challenge then will
be to overcome that concern.
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In the area of product performance and consumer expectation, to date AT&T
appears to be behind the rest of the industry. Although AT&T product announcements
and marketing literature suggest that communications with the host node of the ISN are
at speeds of 8.64 Mbps, it appears that currently the actual speed is a much slower 19.6
Kbps. If a customer purchases the ISN anticipating 8.64 Mbps and finds out at the time
of installation that the actual speed is 19.6 Kbps, AT&T will have major problems with
' customer satisfaction. In contrast, IBM's PC Network can communicate at 2 Mbps and
Ethernet can communicate at 10 Mbps.

Given these issues, we believe that, while this is an attractive long-term market
for AT&T, in the near term the company faces a number of challenges. At present we
view the company as a weak HOLD.

Robert B. Morris I[II, CFA

Data General Corporation

E.P.S. P/E Ratio

Recent 12Mo. _FY
Price’ Kange Ending Div./Yield 1983 198 1983E 1983 1984 I983E
$53 §59-31 9730 None §0.96 $2.60 54.25 5.5x 20.4x 12.5x

Of the computer manufacturers discussed in this report, Data General fits in the
middle in regard to LAN/PBX involvement.

DGN has a proprietary product (XODIAC) based on Ethernet, does embrace SNA,
has covered the bases with both CPI and DMI interface projects to PBXs, has dropped the
personal computer entry price significantly by announcing DG ONE, and has some
application development capability.

On the other hand, Data General has not been as visible in the standards process or
demonstrations as many of the other vendors. Additionally DGN relationships with PBX
vendors appear to be normal joint agreements as opposed to the closer working
relationships of IBM/ROLM, WANG/INTECOM, DEC/NTI (CPI) and HWP/AT&T (DMI).
Data General has been a major supplier to ROLM and has had good working relationships;
future relationships remain in question.

Data General has developed their reputation more on hardware than software. The
"half and double" philosophy of half the price for same capability or double the capability
for the same price every two years is a hardware statement and has served DGN well.
However, the LAN business is a software business. The Comprehensive Electronic Office
(CEOQ) software product appears to be doing well as it appears to be a quality product.
Data General needs to keep this software focus in LANs and other business opportunities.
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From an investment standpoint we view the stock as a HOLD. The announcement
cycle of some of DGN's main competitors (DEC, PRM) should put some emotional
pressure on the stock, but we do not view the earnings to be under pressure. Their
continued focus on the office puts them directly in competition with WANB, DEC, HWP,
CPT, NBI and IBM, which individually and collectively provide formidable competition.

John C. Dean

Datapoint Corporation

Recent 12Mo. _FY ol 3 & Ratio
Price  Range Ending Div./Yield 1983 198 I985E 1983 1984 I985E
S $0-3 70 None ~ $0.40 $1.37 SL.35 45.0x [3.Ix [3.3x

Datapoint was the first company to implement a LAN with their ARCNET
product. They are essentially in the second generation of ARCNET products. Company
sources reference. over 6,000 networks installed with over 15,000 systems in the
networks.

One of the unfortunate decisions by DPT was their proprietary network approach.
When they started it was necessary; there were no standards. Over time it was used as a
marketing exclusive. In the last couple of years, however, open systems and standards
have been the hue and cry. Datapoint did not respond.

Finally at the announcement of their VISTA PC and VISTA-82, VISTA-84 products
in June of this year, Datapoint announced their intention to open the network. In
September of this year the IBM PC was added to the ARCNET. It has been and is our
belief that this was too little too late. Because ARCNET works over coaxial cable the
company says that it will be easy to adapt to the IBM PC Net.

The computer phone market does not look like an opportunity for DPT. We know of
no working relationship with a major PBX vendor; Datapoint had been in this business a
few years ago but abandoned their effort.

They must very soon show support of the industry trends (Ethernet, IBM PC
Network, IEEE 802.3, etc.), display a real interest in connecting to IBM SNA, and bring
out better price/performance products that work in the ARCNET. The latest Convergent
Technologies slippage announcement probably hurts DPT as the VISTA-PC and follow on

PC products come from Convergent.

John C. Dean
David Wu, CFA
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Digital Equipment Corporation

Recent 12 Mo. FY ; , EiELS, P/E Ratio
Price Range Ending Div./Yield 1984 1985E 1986E 1984 1985E 1986E
S103 S108-68 6/30 None 973 3990 SILS0  1&0x. 100  V9.0x

Digital has been aggressively pursuing the LAN business. They with Intel and Xerox
brought out the original Ethernet specifications. The DEC products utilize LANs with
DECNet and even the VAX cluster product can be considered in this area. The standards
effort and the two major demonstrations (NBS and GM) at the last NCC in July have been
well supported by DEC. DECNet has been considered by many to be one of the most
complete Ethernet implementations with total software support through all seven layers
of the ISO/OSI model.

Two recent announcements by DEC again support this aggressive communications
posture. At the Autofact 6 show in Anaheim on October Ist, an integrated
manufacturing product named BASEWAY was introduced. This software product has
three components: a shop floor gateway, the BASEWAY application bus software using
DECNet, and a programmable device support package. This software gives the user end-
to-end applications support built around the LAN. The second announcement is an
IBM/DISOSS (Distributed Office Support System) product for VAX systems. DISOSS is
the strategic product for IBM in the office which uses SNA. DEC can now communicate
to the host at a document level. This is a significant announcement and positions DEC
very well for competing for office systems business.

Trade press articles indicate that DEC will be announcing a Broadband LAN
capability that is a joint effort by DEC and Sytek. Sytek has strong IBM contacts with
the IBM PC Network based on Sytek technology and IBM has invested $6 million in
Sytek. Working relationships with Sytek could help in an IBM coexistence strategy.

NOTE: In the last week of November DEC announced an Ethernet-
compatible transceiver for broad band installations and entered into a
cooperative marketing venture with Sytek. The product is aimed at the
factory and university environments; the marketing agreement states that
both companies will sell Sytek products (Sytek will not sell DEC
computers).

DEC has been active in the PBX area with a joint project with Northern Telecom
for a Computer-to-PBX Interface (CPI); DEC is shipping the CPI product now. Also DEC
has been active in voice technology with DECtalk (converts computer output to voice),
which provides an additional technological base for LAN/PBX requirements.

=
12/12/84




Montgomery Securities Technology Research Notes

At this point DEC is perhaps the best positioned company in the industry in LANSs.
Additionally they have been bringing out important software (BASEWAY, DEC/DISOSS)
and have been positioning themselves well in the computer integrated manufacturing
area. The recent VAX 8600 (VENUS) announcement helps them at the high end of the
product line and the anticipated announcement of MicroVAX II in calendar first quarter
1985 will also help a great deal. We like the stock and it remains on our emphasis list.

John C. Dean

Hewlett-Packard Company

Recent 12 Mo. FY E.P.S. P/E Ratio
Price Range Ending Div./Yield 1983 1934E 1985E 1983 I984E 5
$45-31

S34 10/31 $50.22/0.6% $51.69 $52.12 $52.65 21.2x 16.0x 12.8x

For years Hewlett-Packard has had the reputation as a solid communications
computer vendor. Their strength has been communications among HP processors with
the ability to pass data to IBM hosts. Hewlett-Packard sells the AdvanceNet, which is
their overall computer networking strategy: integrated information management
networks for manufacturing, engineering, commercial, and office environments.

The standards setting area has been a focal point for Hewlett-Packard. HP
personnel chair and sit as members on international committees now developing industry
standards. HP was only one of two computer companies (DEC the other) that
participated in both Las Vegas NCC demonstrations. The General Motors demonstration
was based on the IEEE 802.4 recommended standard, and the NBS office demonstration
was based on the IEEE 802.3 recommended standard.

Also as part of the overall philosophy of AdvanceNet, HP is conducting a
certification program with PBX vendors for CPU to PBX communication. Hewlett-
Packard has been a backer of the AT&T proposed standard Digital Multiplexer Interface
(DMI) and has involvement with the CPI (Computer to PBX Interface) as an alternate
standard. They have been working with most of the major PBX vendors.

In the realm of IBM communication, the HP Systems Network Architecture
Network Remote Job Entry (HP SNA NRIJE) and HP SNA Link products allow the HP
3000 to emulate an IBM 8100 DPPX/RIJE workstation, to function as a distributed
processing node in an IBM SNA network and to act as a gateway between HP distributed
systems and IBM SNA networks.

All of the above is viewed as excellent direction setting and a good start on product
delivery. However, HP has a long way to go to deliver the necessary products to make
the strategy a reality. Today the major HP products (150, 250, 1000, 3000, and 9000)
cannot even communicate among themselves over a LAN network. We expect
announcements but the products are missing.
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We also expect announcements of products supporting IBM's DCA/DIA, which is
becoming a de facto standard. DEC appears to be ahead of HP in this area, AT&T
appears to be readying an announcement and Wang has a statement of direction for
DCA/DIA. Hewlett-Packard should not delay.

Our overall feeling is that HP is in the process of developing many products in this
area as well as others, but the stock appears to reflect this idle period. We are not
interested in buying the stock at this time.

John C, Dean

Prime Computer, Inc.

E.P.S. P/E Ratio

Recent 12 Mo. FY ! y
Price Range Ending Div./Yield 1983 1984E 1985E 1983 1984E 1935E
Sl6 521-12 12/31 None 30.68  51.25 S1.33 239%, 12.8% _11.8%

Prime has a very good proprietary LAN product in the RingNet part of PrimeNet.
PrimeNet appears to be very strong in the Wide Area Network area. Neither of these
products has an open architecture.

Prime is focusing on an overall communications strategy that calls for
compatibility, connectability, and coexistence. To support this strategy two statements
of direction have been issued; these are as follows:

SNA Planning Document March 1983
Ethernet May 1984

The company has no comments on features, functions, dates, etc., on the above
products. The lack of SNA is a major deterent to the IBM coexistence philosophy, as
today Prime communicates with IBM via Bisynch, which is not strategic.

Also of interest is the fact that Prime does not have a Personal Computer or a
stand-alone CAD/CAM workstation to sell. The market for both of these products is
beginning to demand LAN capability. Prime has three challenges here.

At this time we are NEUTRAL on the stock. The company has a fine management
team, a good strategy, plans to upgrade field sales, etc., but is missing several key
products for its chosen marketplaces.

John C. Dean
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Wang Laboratories, Inc./Intecom, Inc.

Recent 12 Mo. E.P.S. P/E Ratio

Prlce Range ndm Div./Yield 1983 1984 1985E 1983 1984 I1985E
WANB 527 3538-23 ~ 6/30 50.16/0.6% S$1.16 SI.52A 52.00 23.3x 17.8x 13.5x
INCM $8 $20-7 12/31 None $0.33 $0.39E $0.67 24.2x 20.5x 11.9x

Wang has been involved with LANs for some time, but has not been very visible in
the standards setting or demonstration areas, although they do have some involvement.
Wang can tie all products together via WANGNET (a 12 Mbps broadband local area bus
network) or PC products via the Local Interconnect Option (a token passing bus at speeds
of 2.5 Mbps). These are proprietary products that do not seem to conform to any
standards.

Wang also has an active working relationship with Intecom. Recently they showed
a prototype computer phone that should be a marketable product mid-1985. In addition
to the Intecom relationship, Wang has supported both CPI and DMI approaches to PBX
information exchange.

Recently Wang has developed the interface capability for the IBM PC in the PC
Network. Indications have been that Wang will open up the network to other PCs.
Openness in the WANGNET is shown by what is called the Interconnect Band on
WANGNET, which enables any RS-232 or RS-449 compatible terminals or systems to
communicate with both Wang and non-Wang systems by using standard data
communications protocols. Application software must be a user responsibility.

In general Wang is a very experienced LAN company. Their form of openness may
not be acceptable to the marketplace and is therefore a risk. Plans to embrace other de
facto standards are not known. Wang, however, is working a delicate balance between

being an industry leader and coexistence with IBM.

The communications strategy with IBM is clever and has an element of risk also.
Wang's approach is that "we too are a major player in the office and communications."
They state that more documents are in Wang format than [BM and that they have more
shared WP systems than IBM. However, they do recognize that for most large accounts,
IBM owns the mainframe and the network. In recognition of the above, Wang utilizes the
IBM network and mainframe with two products:

IDS (Information Distribution System) Level I:
VS systems communicate with each other through the IBM network and

mainframe.

IDS (Information Distribution System) Level II:
VS systems place documents in the IBM mainframe data base for access by non-

VS systems.
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A second major product is WITA (Wang Information Transfer Architecture), which
allows other vendors to utilize the Wang document architecture. This is a challenge to
the IBM efforts at making DCA/DIA the de facto standard; Wang plans on the industry
having two de facto standards. Also to cover all the bases, Wang has made a statement
of direction that they will support DCA/DIA.

Wang has built a strong office automation base, is gaining back its reputation as a
minicomputer vendor, and has good networking. At this time, however, we view the
stock as a HOLD--due to near-term earnings estimates.

John C. Dean
Jon D. Gruber
David Wu, CFA
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APPLIED MATERIALS, INC. (AMAT)
Imminent New Products and Lowest Relative Valuation Make Stock Our Favorite

Recent 12 Mo. FY E.p.S- PIE Ratio
Price Range Endin Div./Yield 1983 1984E 1985E 1983 1984E [985E
S24 S40-21 10731 None 50.50 $52.07 S2.60 N/M 11.5x 9.1x

Fourth Quarter and Fiscal Year Results

Applied Materials reported fourth quarter E.P.S. of $0.62 versus $0.18 on revenues
of $50.4 million versus $31.9 million, substantially better than our estimate of $0.56 on
$46 million. Orders were also better than expected at $52.9 million versus $35.3 million.

FY 1983 s FY |98 —meceeee - M.S, EStimates-—eesse
(FY Ends 10/31) 4th Qtr. Year 4th Qtr. Year 4th Qur. Year
($ Thousands) - — i o
Total! Sales $31,93% 100.0% $105527 100.0% $ 50,359 100.0% S 168,600 100.0% $ 46,000 100.0% $ 166,041 100.0%
Cost of Goods Sold $I18,49% S5R0% S 60,083 60.7% 523,376 S504% 5 B5,207 S50.6% $22,726 48.4% § 82,555 50.3%
Selling, General & Admin. 5488 17.2% 18,373  17.4% 7,489 14,9% 27,7% 16.5% 7,700 16.7% 27,97  17.0%
Research & Development 5,353 16.8% 16,836 15.6% 9,828 19.5% 31,219 18.5% 9,000 19.6% 30,391  1B.5%
Operating Income $ I3 RI% § EEF 6% STEEE 152% §S WM 1ean $ 6,076 163% § TN 14.0%
Interest (expense) $ (00) -22% $ (1,537) -1.5% § (250) -05% $ 320 0.2% S5 125 03% 5 69y 04%
Pretax Income S 189 59% § 5,09 5.8% § 7416 167% § 24,538  16.6% S5 6,701 16.6% § 23,843 16.5%
Taxes 728 8% 2,000 39.2% 3,360  45.0% 11,05  45.0% 1,013  435.0% 10,729  45.0%
Net Income § 1,169 A% S 309 29% § 4076 8.1% S5 13,504 8.0% S 3,68 8.0% S5 13,114 8.0%
E.P.S. $0.18 $0.50 $0.62 S2.07 $0,56 $2.01
Average Shares O/S 6,628 6,164 6,597 6,538 6,325 6,521
Orders 235.)00 $115,288 2}2.900 +350% 5210600 +B3% 551,500 +46%
Backlog 38,254 $38,25% 80,500 +111% 580,500 +111% 583,500 +118%

Although Applied's revenues were more than $4 million higher than we had
anticipated, gross margins of 49.6% were below our expectations due to an accounting
change for the treatment of warranty and installation revenues which added $1.6 million
to sales with only a 12.5% pretax margin. Without this accounting change Applied's gross
margins would have been on track with our estimate of 50.6%.

Selling, general and administrative expense was less than we had expected as
Applied slowed its headcount increases and reduced other overhead in preparation for a
more difficult 1985 environment. In addition, the company saw greater bookings from
Japan where its salesforce is on straight salary, which resulted in lower commission
expense. During 1985 we would expect SG&A to return to a more normal level of 16-15%
as reflected in our estimates.

R&D expense continues to be quite high and came in at 19.5% of sales as we had
expected. In absolute dollars however, R&D was $800,000 higher than our estimate and
increased to $9.8 million from $8.2 million in the previous quarter. To a large extent,
Applied's abnormally high R&D spending is due to the company’s policy of completely
expensing all of its prototype development costs including hardware rather than treating
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the prototype as inventory. This conservative policy would have permitted Applied to
discontinue development on its new plasma etcher, epitaxial reactor, and ion implant
products at any time without incurring a writeoff. We expect R&D in the first quarter to
stay at fourth quarter levels before declining in absolute dollars for the remainder of the
year as prototype development is completed and Applied's new products are introduced.
Total R&D spending in 1985 should be $33-35 million or roughly 17.3% of sales which will
permit Applied to expand its pretax margins even in the difficult environment we
anticipate next year.

Applied's higher-than-expected operating margins were due to the lower SG&A,
which was offset by a net interest expense of $250,000 versus net interest income of
$243,000 in the third quarter. This unexpected interest expense item was due to
increases in inventories and accounts receivables. Applied has built its cash levels since
the end of the fiscal year and we expect total interest expense for 1985 to be only
$500,000.

QOrders

Applied's fourth quarter orders of $52.9 million were slightly better than expected
and the company continues to have a book-to-bill ratio greater than 1.0. Despite some
softening in the U.S. merchant market, which represents less than 30% of the company's
sales, the company's other markets remain good. Japan is an especially strong region
followed by Europe with extensive ordering from Siemens, Phillips, and SGS. Applied's
8100 series of etchers is the main source of order strength with the demand for epitaxial
silicon reactors leveling off.

We expect that Applied's first quarter orders will be similar to the fourth quarter
and demand has stayed strong to date. In our opinion Applied's order outlook is
considerably better than some other equipment companies we follow due to Applied's
geographic customer diversification and rich new product calendar. We expect U.S.
merchant capital spending to fall off sharply in the first half of calendar 1985. U.S.
captives, Japanese and European spending should continue to increase modestly next

year.

New Product Outlook

During 1985 we expect Applied Material's to formally introduce three major new
products including the new 8300 series of Reactive lon Etchers, a high output epitaxial
silicon reactor, and an [on Implantation System. These new products will stimuate order
growth during 1985 and are key factors in our aggressive buy recommendation on the
stock. Although Applied Materials is quite reticent about its product introductions we
believe the following points accurately highlight Applied's new product plans.

ol 3=
12/12/84




Montgomery Securities Technology Research Notes

New 8300 Reactive lon Etcher

Applied's new 8300 Etcher will be similar to the old 8100 in that it is based on
the same Hex Etch technology which is positive as it yields superior etch
results.

Unlike the 8100 the system will be fully automated with cassette-to-cassette
handling. The 8300 will not incorporate an Intelledex robot which is extremely
positive as it suggests a more integrated and elegant solution.

8300 will be bulkhead mounted which is a positive as it addresses floor space
concerns. Most other etchers are not bulkhead mounted.

Throughput on the 8300 will be better than the 8100 and better than most
competing single wafer etchers due to reduced overhead time and a larger
chamber size. This is important as it means the system will be less sensitive to
increasing wafer sizes.

Processes developed on the 8100 will be upward compatible with the 8300 which
is important given the investment in process by the semiconductor
manufacturers and Applied Materials.

One reason for Applied's very high R&D spending is that the company has
expensed every aspect of the 8300' development. Applied could have stopped
the project at any time and incurred no write-offs. Normally a company would
choose to include its parts and prototypes as inventory.

We anticipate introduction of the 8300 in early 1985 and believe the unit could
be extremely successful as it addresses the two main concerns regarding
Applied's batch approach i.e., throughput of six-inch wafers and automation. In
our opinion the quality of etch on Applied's 8100 already exceeds other etch
vendors and will only improve on the 8300.

We have now confirmed that Applied Materials is showing a high output epitaxial

reactor to selected customers for delivery within 12 months. We expect this tobe a
large market due to the burgeoning requirements for epitaxial wafers for CMOS
manufacturing.

Applied's lon Implant development project is proceeding on track and has met all of

its milestones on or ahead of schedule. Although we view Applied's entry into the
ion implant market with some trepidation, we are pleased with the product's timely
development. We look for introduction in late 1985 or early 1986.

L1855
12/12/84




Montgomery Securities Technology Research Notes

Customer Diversity

We view Applied Material's extremely diverse customer base as a positive given our
expectation that U.S. Merchant capital spending will decline in 1985 by 5-10% while U.S.
Captive, Japanese and European spending will increase 15-20%. Applied's customer mix
is outlined below.

U.S. Customers

Top 10 Merchants 10-15%
Smaller Merchants 10-15%
Captives 20-25%
Wafer Mfg's 5%
Total U.S. Customers 50-55%
Japanese 32-33%
Europe 11-12%
Rest of World 3%

Valuation

The following chart summarizes the current valuations of the five equipment
companies in our Equipment Index and should make clear why we believe Applied
Materials represents the premier stock in the group. The potential valuations we expect
are indicative of those reached in the 1980-1982 cycle with some adjustment upward for
Teradyne and downward for Materials Research to reflect their changed fundamentals.

i Capital
Relative Valuation Model
P/E Mkt. Cap, Trailing 12 mo, Potential Possible Percentage
Current E.P.S. Ratio toSales Relative Valuation Mkt. Cap/Sales Price Chma%l’"h'

Company Price TA4Q T4Q T 4Q ~ PJE Mki.Cap. Low High [Low High Low High
Applied Materials $23.75 220 10.8x 0.87x -9.0% -197% 0.75x 2.00x $20.37 33 -16.2%  128.8%
Teradyne 23.13 L79 129x . 1.J37x 8.9% 26,2%  0.82x 2.10x $13.80 $35.33 -40.3% 52.8%
GCA Corp. 21.38 .72 124x  1.00x 4.3% -7.8%  0.60x 2.00x 512.77 2.56 -40.3% 99.1%
Kulicke & Soffa*  $21.63 $236 9.3x L.17x -22.1% 7.2% 0.85x 2.30x 315.74 2.60 -27.2% 97.0%
Materials Res. $13.50 $1.13  12.0x  0.53x 0.6% -51.6%  0.80x 1.50x 510.25 538.85 -24.0% 184.8%

Equipment Index  $1,5%65 $13L.66 11.9x 1.0 0.75x 2.00x $1,078 $2,874 -3L.1% 83.7%

* Note that Kulicke & Soffa's market capitalization is based on its primary shares outstanding and consequently
understates it true valuation by roughly 20%.

Our relative valuation work indicates that Applied Materials' stock has a potential
downside risk of only 14% while its potential upside return based on its current
fundamentals would be 129%. For a more detailed discussion of the methodology of our
equipment index please see our Semiconductor Capital Equipment Outlook report dated

July 23, 1984,
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Conclusion
Applied Materials' fourth quarter and fiscal year-end results were better than our

expectations. We continue to recommend aggressive purchase of the stock for the
following reasons:

l. Qur valuation work indicates the stock has limited downside risk of 14% with a
current upside of 129%.

2. A strong new product cycle with the new 8300 etcher, a high output epitaxial
reactor and the new ion implantation system are all expected next year.

3. Margins should increase next year due to lower R&D spending.

4. Less than 30% of sales come from the U.S. merchants--the only segment of the
market where we expect spending to decline.

Paul A. Rickert
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(FY Ends 10/31)
Total Sales

Cost of Goods Sold

Selling, General & Admin,

Research & Development
Operating Income

Interest (expense)

_é‘I-

Pretax Income
Taxes
Net Income

E.P.S.

Average Shares O/S

100.0%

53.6%
18.1%
11.7%

16.6%
-0.6%
16.0%

64.2%
8.9%

1981
$ 77,490

$ 45,529
16,342
11,181

S 4,438

$ (1,560)

$ 2,878
963

3 1915
$0.40

4,744

100.0%

58.8%
21.1%
14.4%

5.7%
-2.0%
3.7%

33.5%
2.5%

APPLIED MATERIALS
Annual Earnings Model
(S thousands)

1982 1983
$ 88,269 100.0% $105,527 100.0%
S 64,341 72.9% S64,083 60.7%

19,599 22.2% 18,373 17.4%
14,689 16.6% 16,436 15.6%

§(10,360) -11.7% S 6,635  6.3%
$ (3,663) -4.1% § (1,537) -1.5%
$(14,023) -15.9% § 5,098 4,8%
(4,581) 32.7% 2,000 39.2%
§ (9,442) -10.7% $ 3,098 2.9%
($1.90) $0.50
4,972 6,164

1984

$ 168,400

$

W W A0 4An

85,207
27,736
31,219
24,238

320
24,558
11,054
13,504

$2.07

6,538

100.0%

50.6%
16.5%
18.5%
14.4%

0.2%
14.6%

45.0%
8.0%

1985E

$ 195,000

$

W 0 A AN

97,305
32,250
33,750

31,695
(500)
31,195
14,038
17,157

$2.60

6,600

100.0%

49.9%
16.5%
17.3%
16.3%

-0.3%
16.0%

45.0%
8.8%
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CULLINET SOFTWARE (CUL)
Company's Information Database Will Be the Industry's Most
Important Software Product in 1985

Recent 12 Mo. FY ‘ . "8 E.P.S. P/E Ratio
Price Range Endin Div./Yield 1984 1985E 1986E 1984 1985E 1986E
40 S47-2% "ti}':'."o'g None ~ SI.09 SI.65 3230 36.7x 24.2x I7.hx

Summary and Investment Conclusion

On December 3, 1984, Wang Laboratories announced an agreeement with Cullinet
to support communication between Wang's VS office automation system and Cullinet's
Information Database. This agreement follows other recent and similar agreements with
Data General and Digital Equipment.

These agreements are not isolated or unrelated developments. Rather, they are a
cohesive pattern of events which have emanated from one of the most important trends
currently shaping the computer industry, i.e. the refocusing of the market away from
standalone personal computers toward office automation systems which are functionally
compatible with IBM mainframes and personal computers.

Through its Information Database (IDB), associated GOLDENGATE software, and
overall information architecture, Cullinet is positioned to be a very significant
beneficiary of this market refocusing.

The investment story of Cullinet Software has grown far more complex during the
past two years, as the company has evolved from a narrowly-focused database
management software company to a broadbased supplier of integrated database,
applications and decision support products. Despite the premium valuation relative to its
historical industry group, we recommend purchase of the stock on the basis of extremely
compelling fundamentals. We believe the company can sustain financial growth near the
50% level over the next three years, despite its large revenue base and the slower 25-
35% growth of the market and its competition. In particular, our purchase
recommendation is based on the belief that the strategic and financial importance of the
Information Database is not fully realized and discounted in the stock.

Industry Environment

For the past three years, since the IBM Personal Computer first appeared in the
marketplace, the computer and office automation industry has been fixated on the
standalone personal computer. As a result, the effort to develop integrated office
systems, to rapidly and efficiently move and process information in the office
environment, was largely stalled.

However, the focus of the market is rapidly shifting back from standalone PCs to
integrated office systems for several reasons:
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e Competing vendors have been categorically unsuccessful in competing against
the IBM PC to gain a share of the personal computer market, and are searching
for other ways to defend and build their market position.

e VWith its dominance in the PC market firmly established, IBM is devoting more
effort to adjacent market opportunities. In fact, it is using the PC itself as a
strategic corporate product and a cornerstone of its emerging strategy to
dominate the office automation market.

e Personal computer users are becoming increasingly sophisticated, and are
anxious to automate more of their work. Most of all, PC users within corporate
environments, which now number approximately two million users, are anxious
to tie their computers into corporate data processing and local area networks.

As the industry has begun to shift its focus back toward office automation
requirements, it has been forced to recognize a new competitive reality, i.e. that IBM
now dominates not only the corporate mainframe world, but also the newly re-positioned
PC/workstation world. Before IBM achieved dominance with its PC, these competitors
had hoped to build a protected base at the ground level, i.e. the end user, and meet IBM
near the top of the information processing pyramid. Instead, they must now wedge their
way in between the IBM PC and the IBM mainframe, and coexist with both.

We believe this shifting focus from standalone personal computers to
comprehensive office information systems will be the dominant force in the commercial
computer industry during 1985. Furthermore, the recognized need to directly and closely
coexist with IBM, rather than offer complete and relatively independent systems, is now
the essential issue in the dynamics of the office automation market.

Cullinet's Market Position

During the past two years, Cullinet has solidified the strongest position of any
independent company within the IBM mainframe-compatible software market. This
position is built around its product offerings, technical expertise and large customer base
in database management system (DBMS) software. Its IDMS product, coupled with the
relational database capability of its IDMS/R extension, provides the foundation for
Cullinet's entire product line, and the means by which all products are integrated into a
common family. Cullinet is the leading independent supplier of IBM-compatible DBMS
software, with an estimated 40% share of the independent market (excluding IBM), and a
20% share of the total market including IBM.

Since fiscal 1982, Cullinet has substantially broadened and leveraged its DBMS
strength by developing and marketing three separate families of application software
products: financial accounting, manufacturing and human resources. Thus, customers
who use a full complement of Cullinet application software as a consequence use
Cullinet's DBMS system to store most of a company's vital information, providing the
company with both significant technical and business leverage. All of this information is
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organized in a highly controlled and highly centralized fashion through Cullinet's master
information directory ("data dictionary"), which is the key mechanism for integrating all
of its products.

The Information Database (IDB)

The IDB is a software product that resides in an IBM mainframe computer and
works in conjunction with Cullinet's Data Dictionary to provide external access into
centralized databases. The basic functions of the IDB are:

e to handle communication with external devices such as personal computers,
minicomputers or word processing equipment;

e to manage and control the security of external access to mainframe data, at
various levels of communication;

e to locate and extract desired pieces of information from large, complex and
highly structured databases, and pass this information to authorized external
devices.

The IDB was released to customers during the second quarter of fiscal 1985, and
generated approximately $2.6 million of revenue during the first six weeks of shipments,
representing 6% of second quarter revenues. The product is priced at $75,000 for
existing DBMS customers, and $125,000 for other customers.

GOLDENGATE

Cullinet has also developed its own microcomputer productivity software for the
IBM PC, which has been named GOLDENGATE. The primary functions of this product
are:

e to communicate with the Information Database, thus allowing the personal
computer user to directly and easily extract data from IBM mainframe
databases and move it down to an IBM PC; and

e to provide all of the popular microcomputer software tools for manipulating
information, including spreadsheets, graphics, word processing and database
management.

The design of GOLDENGATE represents an attractive balance between functional
modularity (the orientation of [BM's Personal Decision Series) and tight functional
integration (the orientation of Lotus' Symphony). As such, it should receive solid market
acceptance as a standalone micro software product. However, the unique appeal of
GOLDENGATE is its elegant interaction with the IDB, which makes mainframe data
access extremely easy (in fact, almost invisible) for the personal computer user.
GOLDENGATE is priced at $795 per copy, plus $295 for the IDB communications module
with volume discounts of up to 50%.
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Cullinet's Micro-Mainframe Integration Strategy

Based on the IDB and GOLDENGATE, Cullinet has devised a strategy that will
insure the company a unique and important role in the office automation market.
Moreover, because of the new requirement to coexist with IBM, the company will be a
major beneficiary of the efforts of non-IBM hardware vendors to gain a share of that
market. Thus, Cullinet's strategy is divided into two parts:

The first objective is to meet the growing needs of personal computer users to
directly access information stored on IBM mainframes. For these customers, typically
found in an all-IBM environment, Cullinet offers both the IDB and GOLDENGATE.

The second objective is to provide minicomputer and office automation hardware
vendors the ability to have their equipment access IBM mainframe data, and thus more
effectively coexist with IBM. The company has found these vendors very responsive and
during the past six months has reached cooperative agreements with three of the most
important vendors in the market: Data General (June 1984), Digital Equipment (October
1984) and Wang Laboratories (November 1984). Under these agreements, Cullinet will
work with these vendors to develop the software that will operate on their own
equipment and communicate with the IDB. In most cases, these products will be
available during the first half of 1985.

Thus, in a very short period of time, before Cullinet's competition has been able to
respond, the company's IDB has become the early favorite as an industry standard in this
new software product category. During 1985, we anticipate that every significant vendor
in the minicomputer and office automation market will need to offer a method for
accessing IBM mainframe data. Clearly, Cullinet is well positioned to work with these
other vendors as well.

Apple Computer is a particularly interesting example. Based on its Macintosh
computer, its local area network scheduled for introduction in early 1985, and the Lotus
Development "Jazz" software (available March 1985), Apple will launch its high-risk
assault into the corporate office market during 1985. To achieve a meaningful level of
success we believe that Apple must also coexist with IBM, and offer functional
integration with both the IBM PC and IBM mainframes. Will Apple look to Cullinet for
its integration with IBM mainframes? This would make eminently good sense, but we
also point out that:

e a joint software development agreement between the two companies was
terminated in 1983, because of changing corporate priorities; and

e one logical place to offer communication with Cullinet's IDB would be through
Lotus' Jazz software. Would Lotus and Cullinet cooperate here, given that
GOLDENGATE will compete with Symphony in the IBM PC market? (We think
the answer is yes.)
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Unlocking the IBM Mainframe — A Major New Software Market

The rapidly-shifting market focus toward functionally integrated office systems
will lead to the creation of a major new software market for products that provide this
functional integration with IBM systems. One of the most important segments of this
market will be products that unlock and distribute data from centralized IBM mainframe
databases to a wide variety of office automation equipment.

This will be an explosive new market for the following reasons:

o There are currently an estimated two million personal computers in use within
large corporate or government organizations using IBM mainframes. Many of
these users are anxious and waiting for systems to gain access to centralized
databases. Within five years, there will be an estimated ten million users.

e There are currently an estimated 42,000 IBM mainframe computers (4300 series
and above) installed worldwide. At present, almost none of these have software
products designed to extract and distribute data to personal computers and
other office automation equipment. In other words, the installed base of
hardware is enormous but the software market is new and completely untapped.

How big will this market be? Over the next five years the installed base of IBM
mainframes should grow to over 60,000. By this time we conservatively estimate that at
least half of these, or 30,000 machines, will have software installed for data extraction
and distribution. Assuming that installed products sell for an average of $40,000 (based
on the typical premium that Cullinet charges relative to its competition), this translates
into an estimated $1.2 billion of software sales over a five year period.

Cullinet's competition in this new emerging market will come primarily from its
competitors in the IBM mainframe database market (primarily IBM, Applied Data
Research, and Software AG) and potentially from competitors in the applications
software market (e.g., Management Science, McCormack and Dodge). Although some of
these companies do have micro-mainframe communication products on the market, we
believe the IDB is currently the most flexible, comprehensive and complete product
available. Furthermore, we believe the company can remain a product leader because:

e The Information Database is a natural piece of Cullinet's overall information
architecture, rather than an isolated or narrowly focused individual product.

e Cullinet's information architecture is based on a broad family of packaged
applications products, all of which are integrated into a single database
foundation. All information is centrally organized through a comprehensive and
continuously updated ("active"™) data dictionary. Because of this architecture,
the IDB provides easy access to a broader range of data than can be provided by
most other competitors.
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e The company is sensitive to, and has already directly addressed, the issue of
data security, which will be a critical consideration for companies buying the
product.

e IBM, potentially Cullinet's biggest competitor, will not provide methods for its
hardware competitors (e.g. DEC, Data General and Wang) to easily access
mainframe data. Therefore, customers with a mixture of IBM and other
vendors' hardware will not find IBM's software products as useful.

Therefore, Cullinet is not only an early leader in this market, but should remain a
product leader in the future. As a result, we believe that the company should get a
greater share of this new software market than its current 20% share of the database
market. Using only a 25% share, we believe that the Information Database has the
potential to generate in the range of $300 million of revenues over a five year period.
Although this is a surprisingly large figure, we believe it is realistic, acknowledging the
confluence of several, very powerful market forces and Cullinet's unique position to
address the resulting market needs.

Conclusion

The investment story of Cullinet Software has taken on several new dimensions
during the past two years, including:

e The company's expansion beyond database management into packaged
applications, which began in 1982, gained momentum in 1983, and is making a
significant competitive impact in 1984, Based on market acceptance, Cullinet
has demonstrated the benefits of application software which is contructed with
tight integration upon a single database foundation.

e The decision to move beyond more generic applications into a highly specialized
vertical market (commercial banking), through the acquisition of a small
banking application software company in June 1984, This has further changed
the investor's perception of Cullinet, and raised the possibility of entering other
highly specialized markets in the future.

e The company's close relationship with EDS and, via the acquistion of EDS by
General Motors, with GM itself. This acquisition represents a huge potential
windfall for Cullinet, given the enormity of GM" data processing operations,
EDS's expressed preference for Cullinet's software, the charter granted EDS to
upgrade GM's conventional D.P. operations, and GM's industry-leading interest
in highly-automated manufacturing.

e The company's early lead in the emerging market to unlock the IBM mainframe,
as discussed in this report.
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Because of the large (e.g., 60%) P/E premium awarded the company's stock,
relative to its traditional industry grouping, we believe that many of Cullinet's new
dimensions have already been discounted in the stock. However, we do not believe that
the market potential and strategic significance of the Information Database is fully
recognized or incorporated in the stock. We recommend purchase and accumulation of
Cullinet both as a core holding in the software industry and for participation in the
current market refocusing on office automation systems and the need for coexistence
with IBM in this environment.

William H. Shattuck

CULLINET SOFTWARE, INC.
Financial Results and Model
(5000)
Oper. Oper. Other Pretax Tax
Expense Margin  Income Pretax Margin Rate Net Shares
FY 4/30 Sales $ 3] $ 4] ($9] I ncome (6 4] (§ 4] Income E«PsS. 0/S(000)
1982-YR  $49,269 78.03 22.08 6.85 514,183 28.8% 46.43 $7,601 $0.56 13,663
1983-10 $16,157 78.3% 21.7% 5.8% $4,436 27.5% 45.5% $2,373 $0.17 13,686

20 518,040 78.45 21.6% 5.08  $4,800 26.65 45.6% $2,618 $0.19 13,780
3 320,905 79.4%  20.6% 5.38  $5,409 25.95 44.1% 33,025 $0.21 14,583
4Q 523,47 79.08 21.0% 5.25 $6,146 26,25 42.4% 33,536 $0.24 15,050

YEAR §78,553 78.88 21.28 5.3% 520,79 2655  44.4% $11,552 $0.81 14,332

% ch. 59.4% 46.6% 52.0% 44.6% 4.9%
1984=1Q 525,796 78.9%  21.1% 4.65 $6,620 25.7%  45.08 $3,641 $0.24 15,194
20 327,708 79.4%  20.6% 4.4%8  $6,9% 25.08 45.08 $3,811 $0.25 15,187

3Q 31,386 79.4%8  20.6% 3.9% 37,691 24,585 45.08 34,230 $0.28 15,186
4Q 535,149 79.5% 20.5% 3.65 38,486 24.15  43.3% %4,812 $0.32 15,161

YEAR $120,036 79.3% 20.7% 4.1% $29,727 24.85  44.58 516,454 §1.09 15,182
% ch. 52.8% 42.9% 42.88 34.6% 5.9%

1985-1Q  $40,265 79.9% 20.1% 4.7% $10,002 24.88 45.08 35,501 $0.36 15,177
20 S43,684 79.9% 20.1% 4.85 510,868 24,98 45.08 35,977 $0.39 15,218
3QE S48,000 79.9% 20.1% 4.28 311,664 24.38 45.08 56,415 $0.42 15,200
4QE 354,000 80.0% 20.0% 4.0 $12,960 24.08 45.08 $7,128 $0.47 15,200

YEARE $185,949 79.9% 20.1% 4.45 545,478 24.5% 45.08 $25,021 $1.65 15,199
% ch. 54.9% 53.03 51.7% 51.0% 0.1%

1986-YRE $275,000 79.9%  20.1% 3.0% 563,525 23.15 45.08 $34,939 $2.30 15,200
% ch, 47.9% 39.7% 39.6% 39.6% 0%

#3888 Revenue Breakdown WHeEE

Total ~===Database ~=Applications=- ===Doc . Support—-

Sales 5 5 $ ] H 1
1982 $49,200 $49, 200 100.0% $0 0.0% $0 0.0%
1983 $78,500 $74,000 94.3% $3,000 5.8% $1,500 1.93
1984 $120,000 100,000 B3.3% $17,000 14.28 $3,000 2.5%
1985E $186,000 133,000 71.5% $33,000 17.73 $20,000 10.8%
1986E $275,000 180,000 65.5% $55,000 20.0% $40,000 14,58
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RECOGNITION EQUIPMENT, INC. (REC)
On Track in 1984; Big Order Possibilities in the Second Half of 1985

Recent 12 Mo. FY E.P.S. P/E Ratio
Price Range Endin Div./Yield 1984 [985E 1986E 1984 19385E 1986E
S17-9 10/31

Si2 None $0.80 S1.02 SI1.30 15.0x 11.8x 9.2x

Summary and Investment Conclusion

Recognition Equipment, Incorporated (REC) is growing under the guidance of
sales-oriented management. Business continues to be strong in the large systems, like
TRACE and Input 80, while the marketing thrust is shifting toward the smaller,
distributed-processing, TARTAN data entry terminal. The LIFT image processor tests
and acceptances are proceeding well, with 3-4 of these systems to be accepted in this
first fiscal quarter,

Revenues and earnings look good for the near term. Orders, although slow in the
first quarter of 1985 should be above projection in the second half if a few of numerous,
sizeable orders materialize. Award dates for certain large orders are drawing nearer and
REC's established position with some of these customers bodes well for the company.
At 11.5x 1985 calendar earnings of $1.00-1.05, the stock is fairly valued in this market.
We would continue to buy the stock although the big appreciation in REC stock should
occur in the second quarter when orders pick up.

Products

REC designs, manufactures and services a large variety of information processing
systems that increase the efficiency and lower the cost of handling large volumes of
paper documents. These systems employ optical and magnetic ink character recognition,
image capture, high-speed paper handling, ink-jet printing and local area terminal
networking technologies. In the words of chief executive officer William Moore, REC is
in the business of building machines that can read what humans read. REC is the largest
company in the field of optical character recognition (OCR) and scanning.

REC's document transport products include the TRACE I and TRACE II check
capture and sorting systems. These transports read the magnetic ink characters on bank
checks and sort the checks at speeds up to 2,400 per minute. The Keyscan transport
system is capable of handling a wide variety of paper document sizes and is used for a
variety of applications including the processing of remittance documents and credit card
drafts at speeds up to 900 documents per minute,

REC's other large systems are the Currency Verification Counting and Sorting
(CVCS) System and the Input 80 page reader. Over 130 CVCS systems have been sold to
the U.S. Federal Reserve and to the central banks of five other countries. The Input 80
page reader is a general purpose, large-scale page reading system being used by the U.S.
and state governments to process millions of quarterly wage reports and 1099's yearly,
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and by health insurance companies to process medical forms. The Input 80 represents the
epitome of REC's optical character recognition products, with its ability to read
characters in multiple fonts and even characters printed on mutilated documents.

The LIFT image processing system employs technology that represents a major
advance beyond the OCR technology that has been the basis of many REC systems. LIFT
is a document processing system that stores digitized images rather than pieces of
paper. Once the document's image is captured, no further handling of paper is necessary.

REC dominates the world market for hand-held point-of-sale character and bar
code readers. The OCR WAND ensures accurate and secure inventory information by
allowing retail clerks to record the necessary data with a simple pass of the WAND over
the price tag of an item being sold. Over 300 retailers worldwide have installed WAND
readers giving REC about 80% of the worldwide market.

TARTAN is a local area terminal network whose primary focus is data entry,
including source data capture, document and transaction processing, and error
correction.

Markets—Overview

The sheer volume of paper forms used today and the advent of the personal
computer have created a glut of information requiring rapid input to data processing

systems.

This is the generic problem REC aims to solve. On top of this trend,

competitive pressures from deregulation of the banking, airline and telecommunications
industries have created massive capital spending for products like RECs. The company is
well positioned to gain from this spending; there are at most a half dozen companies in
the image business that know how to attack the marketplace at the front end which is
image capture, calibration, compression and the like.

The Image Processing Market

Image processing is a broad field that may be though of as a combination of three
technologies:

A-

Bl

Data storage provides the ability to hold the image data and refer to it when
needed. Computers may access the stored data in its digital form and humans
may view it as an image on a video terminal or as a paper printout.

Image capture, whereby a device converts any image to an electronic
representation (usually a digital signal).

Data compression and processing: compression reduces the number of bits
required to accurately record an image and processing involves any further
computer operations on the reduced data.
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Electrical representations of images may be moved, stored, edited and duplicated
much faster and at a much lower cost than actual pieces of paper. As a result of these
efficiencies, image processing has tremendous market potential. Only recently, however,
have all three of the above technologies advanced to a point suitable for the large data
requirements of image processing. The real growth of this market is just beginning: the
worldwide image processing market stands at $49 million in 1984 and is expected to
reach $1.4 billion by 1990.

Given the broadness of this market, REC's position in it may be better understood
by comparing its approach with that of another firm attacking a different market
segment.

Imaging Products: Recognition Equipment versus Wang

REC and WANG both have products geared for image processing. The REC system
is the LIFT™ image processor while the WANG product is called PIC, for "Professional
Image Center™. Both systems capture images of printed documents and have the ability
to display them on a cathode ray tube (CRT). Computers can then process the digitized
images in various ways. The most important differences between these companies'
products lie in the applications to which they are tailored rather than in specific
technologies.

Imaging Products: Applications

The WANG PIC is essentially an electronic cut-and-paste device that can
communicate with mainframes and WANG computers. To store an image, one places a
document under a TV camera-like electronic scanner. Seconds after the operator presses
a button, the document image appears on the CRT screen. The operator can then
manipulate this image by entering commands from a keyboard connected to the
monitor. The user can isolate portions of the image, enlarge it, reduce it and add text to
it. Images may be stored in a database for later retrieval.

The PIC is an office automation product that allows one to manipulate images
much as word processors manipulate text. [t is best suited for report writing and similar
batch jobs. The REC image systems on the other hand are intended for applications
involving a steady and voluminous document flow that necessitates real-time checking
and updating of the document images.

The LIFT system by REC is designed to interface with the company's remittance
and check processing systems. By mid-calendar 1985, REC image systems will also
interface with the Input 80 page reader and the TARTAN terminal system. Unlike the
WANG PIC which requires slow, manual placement of documents to be imaged, the LIFT
system is fed automatically and can capture images of hundreds of documents per
minute. LIFT must operate at these speeds in order to operate in conjunction with REC's
document transport systems. The LIFT system can also process the image so that only
important document features are recorded, such as numbers and signatures, rather than
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extraneous smudges and imperfections. The WANG system has no such processing
capability. LIFT currently can not perform cut-and-paste operations on its images, but
by mid-1985 the system will be able to rotate images and zoom in on selected image
sections.

The degree to which a user can physically alter an image on these two systems is
closely related to their differing applications. PIC customers will use that system to
write reports and create information. To do so, they must be able to create and edit
document images. LIFT customers, by contrast, are financial institutions who need to
refer to document images without altering them. The ability to easily and anonymously
alter the image of a check or credit card receipt would be of questionable legality at
best.

LIFT users need to record not only the document image but also the information
contained in the document. To a computer, the stored image is a random jumble of light
and dark areas recorded by equally random sequences of bits. REC's optical character
recognition (OCR) capability allows the central processor to "understand™ and process the
numerical information contained in a document. With OCR, every LIFT-created image is
accompanied by a series of bits that tells the central processor what the document
actually says. The WANG PIC has no OCR features.

By mid-1985 REC's Input 80 page reader will have image capability in addition to
its current OCR capability. Systems consisting of TARTAN terminals together with
Input 80 units having image capability will in some ways resemble WANG PIC systems.
Both will have image, editing and networking features to differing degrees. What can
and cannot be done with the images in each case has been described. TARTAN users can
alter the OCR information that accompanies images but not the images themselves.
Both systems may be composed of numerous terminals networked together and drawing
from a central database of images and other information.

Despite their similarities, these two products are aimed at different markets. REC
is selling its TARTAN systems to data entry departments that process the information on
large volumes of documents. WANG, on the other hand, has targeted the office
automation market that spends a substantial amount of time creating and altering
relatively few documents,

Imaging Products: Technology

REC's image technology involves electronically sensing the light from an
illuminated object with a device much like a television camera. In this respect, what
REC does is quite similar to other image processing systems. The company is unique in
using proprietary algorithms to preprocess the analog image before it becomes
digitized. This preprocessing accurately filters the analog image so that the system only
digitizes the most useful, salient image features.

In California, a great number of personal checks have panoramic scenes printed on
them as background. REC's preprocessing filters out these scenes so that only the
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important information on the check is recorded in the digitized image. When playing
back an image on the REC system, an operator will see only the numbers and writing on
the draft with no background scenes or other useless information. This results in a great
savings of bits necessary to store images.

REC calls its preprocessing algorithm “amplitude correlation". While standard
filtering algorithms do exist, REC's proprietary version is best for the company's
particular applications and achieves greater bit savings than the standard algorithms.
Quantifying this advantage is difficult as it depends on the image being filtered. If a
document has a great deal of extraneous image noise, like panoramic scenes or smudge
spots, the advantage of a REC filtering algorithm is greater than if the document is
clean with a white background and needing little or no image filtering.

REC believes that the advantages of its image systems derive from far more than
their image capture wizardry. The company makes the point that its goal is to sell
systems that are both powerful and user friendly. The customer's opportunity to upgrade
a system without reconfiguring an entire lockbox or remittance processing operation is at
least as important in selling REC image systems as is their technological sophistication.

Equipment Features

Ability Capture Images
Imaging OCR to Alter Networking at REC Document
Ability  Ability Image QOffered Transport Speeds

LIFT alone Yes No No No Yes

LIFT on a REC Document Yes Yes No No Yes
Transport

LIFT and Input 80 Yes Yes No Yes Yes

Interfacing with TARTAN
Data Entry Terminals

WANG PIC Yes No Yes Yes No

Strategy

To improve margins and inventory turnover, and to increase the smoothness of its
revenue stream, REC is deemphasizing its large, custom-oriented products TRACE |, II,
KeyScan and CVCS. These systems typically take two years to sell, 18 months to build
and are highly customized. Nevertheless, the company is competing for a Federal
Reserve contract to build an advanced CVCS machine. REC has received a $3 million
award to develop the machine and the ultimate production contract could be worth $35
million. The production contract will be announced within the next I8 months. The
present machine sells for $500,000.
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Going forward, REC will concentrate on its image storage and data entry devices.
These products carry 62% to 68% gross margins versus gross margins as low as 30% on
the large machines being deemphasized. Inexpensive and abundant digital memory
capactiy in the 1980s has made image storage a reality. REC has been developing an
optical disk interface but sees 12 months passing before any of its products are shipped
with optical disk storage capability. Optical disks, with their very high storage
capacities, are especially well suited to storing the large amounts of data produced when
digitizing images. The company has determined that the optimal storage capacity of
such a disk for a REC system would be |1-4 gigabytes (one to four billion bytes).

REC is striving for proprietary positions, especially in the image marketplace.
These would allow REC to not only avoid the big players but also to sell to them. REC
recently cross-licensed all of its patents with all those of [BM, giving the company access
to IBM's entire patent portfolio, except for certain IBM patents that are unrelated to
REC's products. IBM paid $2 million for REC's 38 patents.

The government should eventually be REC's biggest customer. Within the past six
months, REC booked a $14 million contract from the IRS for its Input 80 page reader.
Most of the revenues from this contract will come in by mid-calendar 1985.

Financial

For the first time ever, REC has sales people running it. The company is growing
and had record revenues in the fourth quarter of fiscal 1984, ended October 31. Fourth
quarter and fiscal year 1984 results were:

RECOGNITION EQUIPMENT, INC,
1984 Fourth ter and Fiscal Year Results
millions)

(FY Ends 10/31) 40/ 1984 % 40/1983 % % Chg. FY 1984 % FY 1983 % % Chg.
Total Revenue S 41.0 S 314 +31% S 140.1 $117.0 +20%

Gross Profit 159 38.7% 15 367% +38% 556 39.7% §5.1  38.5%  +23%
R&D S L2 45% $ AT 5% % $ 64  L6% $§ 64 5.5% 0%
Marketing 65 15.9% 5.6 17.8% +16% 227 16.2% 17.0  18.5%  +34%
General & Admin. 28  69% Z1 6.5%  +33% 103 7.3% 8.0 6.9% +29%
Other Operating Exp. 1.6  4.0% 1.2 40% +33% 53 3.8% 4.9 42%  +8%
Operating Income $~ 3.0 7.4% $T L0 3.1% +200% $109 7.8% $T 8.6 7.4%
Other Income Expensé (0.6)  1.4% 1.6  5.0% S (L.I) 0.8% $ (1.8) L5% -39%
Pretax Income 2.5  6.0% 23  8.1% 0% 5E 7.0% 6.8  5.9% +44%
Taxes 0.4 16.1% 0.9 35.4% 3.6 37.0% 3.6 52.7% 0%
Net Income $Zll 0% $T L6 3.2% +31% $7 6.2  84% $§T 32 2.3% 4%
E.P.S. $0.27 $0.21 +29% $0.80 $0.48 +67%
Shares 7,785 7,761 0% 7,742 6,725 +15%
Backlog - Equip. S46.7 $35.6 +31% $46.7 $35.6 +31%
- Develop. 1.4 4.8 -71% L4 4.3 -71%
Orders 21.6 26.8 -19% 81.3 60.3 +35%
Shipments 23.6 20.8 +14% 69.2 64.5 +7%
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REC earned $0.27 in the fourth quarter of fiscal 1984 on revenues of $41.0 million,
versus $0.21 on revenues of $31.4 million in the 1983 fourth quarter. While some of the
earnings performance in the 1984 fourth quarter was due to a low tax rate of 16.1% in
that period, the pretax earnings of $2.5 million agreed with expectations. The overall
gross margin was 38.7% in the quarter and has been falling since its 40.7% level in the
first quarter. That first quarter, however, was helped by a lease conversion with a high
gross margin. Otherwise, the lower margin TRACE I systems have been selling better
than expected, so TARTAN, with a high margin, has not been able to make up for the
drag on the gross margin.

LIFT image processing system beta tests proceeded well in the fourth quarter.
Texas Commerce Bank accepted a LIFT system in that quarter and may well accept a
second in the first quarter of 1985. Mercantile Bank should also accept one machine in
the first quarter and Trust Company of Georgia could accept two of the systems.

Qur expectations for the first quarter of 1985 include the following:

—————————————] st Quarter-————————-—-

1985 1984
Revenues $38-40 million $29.8 million
E.P.S. $0.19-0.20/share 30. 15/share
Orders 316-—19 million 15.6 million
Shipments 20-22 million $10.2 million

The 1.9 million share offering in November 1984 may cause some earnings per share
dilution in fiscal 1985. We are adjusting our earnings estimate to $1.00-1.05 to reflect
this dilution and the likelihood of lower interest rates in 1985.

Order QOutlook

Given its backlog of $46.7 million on October 31, 1984 (versus $35.6 million the
year before) REC will be able to ship as much as $22 million in the 1985 first quarter if it
so decides. Orders in the quarter will be less impressive, falling in the $16-19 million
range, but REC has a base order goal of $100 million in 1985. Last year's order goal was
$78 million and the company achieved $81.3 million in orders. The following factors
provide the potential for REC to exceed its base order goal for 1985:

e An IRS order, probably awarded in the 1985 third quarter, for a new level of
automation. This order has an $8-12 million potential. REC won a $14 million
IRS order for Input 80 page readers in 1984.
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e The IRS will award a large contract to a team of companies involving system
development in 1985 with production over several years. The total contract
value could be as high as $300 million with a $100-150 million potential for
REC.

e The Federal Reserve will award a contract in fiscal 1985 for a new generation
of currency counting and sorting systems. Two competitors will be selected,
from a field of four, to produce the machines under this $40 million contract.

e American Express may place an order for remittance processors in 1985 which
would amount to $5-15 million for REC.

e REC is one of two companies that have completed a pilot project in competition
to replace data entry equipment for EDS. The contract will last 12-24 months
and has a $6.5 million potential for REC. In all, REC has six major programs
with EDS which it hopes will result in substantial OEM business.

e The Social Security Administration may award a $30 million contract in 1985 to
upgrade its data entry and capture equipment. REC is the incumbent Social

Security vendor for this type of equipment.

Jon D. Gruber
Jay W. Killea
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RECOGNITION EQUIPMENT, INC.

(FY Ends 10/31)

Product Sales

Lease & Maintenance
Other Revenues
Total Revenues

Gross Profit
From Sales
From Lease & Maintenance
From Other Revenues

Total Gross Profit

Research & Development
Marketing

General & Administrative
Other Operating Expense
Operating Income (Loss)

Net Interest Income (Expense)
Other Credits (Expense)
Pretax Income

Taxes

Net Income

E.P.S.
E.P.S. Range

Average Shares O/S (mil.)

Sales and Earnings Model

(S millions)
1984 A 1985E
S 77.2 55.1% $§ 96.0
59.4 42.4 66.0
3.6 2.5 3.0
$ [%0.1 $ (5.0
S 375 48.5% S 47.0
15.8 26.6 18.0
2:3 64.4 2.0
S 55.6 39.7% $ 67.0
$. 64 ©BEN'S 87
22.7 16.2 26.4
10.3 Y a3 11.4
3.3 3.8 5
$ T0.9 7.8% $ T15.0
S 0.5 0.3% § 1.4
(1.6) 1.1 -
S 9.8 7.0% S 16.4
3.6 37.0 6.4
iy % 4.4% S 10.0
$0.80 $1.02
$1.00-1.05
7,742 9,800
_33_
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58.2%
40.0
1.8

49.0%
27.3
66.7

40.6%
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1986E

$118.0
74.0
3.0
$195.0

$1.25-1.35
10,100

60.5%
37.9
1.5
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SEMICONDUCTOR INDUSTRY OVERVIEW
No Growth in U.S. Market Next Year Means Down
Earnings for Most Companies

Current Market Outlook

The outlook for the U.S. semiconductor market over the next seven months is
dismal. The inventory correction, which began somewhat half heartedly in May-June
1984, is finally underway in earnest. Actually inventories grew in the third quarter as
industry shipments were up about 7% sequentially versus second quarter shipments. Only
now are shipments beginning to decline reflecting a work down of inventories. As a
result of the delayed turn down of inventories this inventory correction is turning out to
be much more widespread and deeper than anyone had expected.

The simple fact of it is that everyone at the OEM and distributor level ordered too
many semiconductor chips and thus built an inventory of chips back in the boom times of
late 1983 and early 1984. Most OEMs built in-house chip inventories of 3-6 months.
There are more than a few companies that built up a one year inventory of chips. When
chips were hard to get and users were paying up to 10 times list price to buy hard-to-find
chips it made sense to carry several months of inventory as insurance.

Now that lead times have contracted to under |2 weeks for most product lines,
many buyers are working off excess inventories and reverting to shorter ordering
cycles. In some cases they have stopped ordering completely since they have several
months of chip inventory to work down. Whereas most OEMs were buying on 12 month
contracts with firm releases one year ago, they are now typically ordering only three or
six months in advance. Even the very largest OEMs have shortened their procurement
cycles in the expectation that semiconductor pricing will only improve from their point
of view as lead times head toward zero.

As a result of these collapsing order patterns semiconductor shipments in the U.S.
market are beginning to decline. After shipments of $975 million, $1,045 million, and
$1,169 million in July, August and September, respectively, October and November
shipments have declined to $910 million and $885 million, respectively. We estimate
December shipments at about $930 million. Therefore, we estimate that the dollar value
of semiconductor shipments in the U.S. market will be down about 15% sequentially in
the fourth quarter. We forecast a 5% sequential revenue decline in the first quarter
followed by no growth in the second quarter of 1985.

By the third quarter of 1985 we expect that inventories will have been worked down
to minimum levels and shipments should to begin to grow again. We forecast sequential
shipments to grow about 7% in the third quarter and 17% in the fourth quarter. The net
effect of three sequential down quarters followed by a recovery in the second half of
1985 is a 1.5% decline in revenues in the U.S. semiconductor market next year. Table |
presents historical data plus our estimates of U.S. semiconductor shipments on a
quarterly basis.
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Table 1

Quarterly Shipments in the U.S. Market

1982 1983 1984 1985
Ql $ 1,482 S 1,567 $ 2,556 $ 2,600
Q2 1,631 1,830 2,974 2,550
Q3 1,583 2,046 3,188 2,795
Q4 1,563 2,320 2,725 3,275
Total $ 6,259 S 7,763 S [T,443 $ 11,270
1982 1983 1984 1985

% Chg. % Chg. % Chg. % Chg.

vs. Pr. Qtr. vs. Pr. Qtr.  vs. Pr. Qtr.  vs. Pr. Qtr.

Ql N/A 0.3% 10.2% -4.6%
Q2 10.1% 16.8% 16.3% 0.0%
Q3 -2.9% 11.8% 7.2% 7.5%
Q4 -1.3% 13.4% -14.5% 17.2%

1982-83 1983-84 1984-85

% Chg. % Chg. % Chg.

vs. Yr. Ago  vs. Yr. Ago vs. Yr. Ago

Ql 5.7% 63.1% 1.7%
Q2 12.2% 62.5% -12.6%
Q3 29-2% 55.3% "'l 2.3%
Q4 48.4% 17.5% 20.2%
Year 24.0% 47.4% -1.5%

Source: SIA and Montgomery Securities estimate.

This semiconductor market softening is occurring in the midst of moderate
economic growth in 1985. We are assuming a 2.5-3% GNP growth in 1985 followed by 2-
3% growth in 1986. Assuming that the U.S. economy continues to grow at these modest
levels over the next two years we believe that 1986 could be a very strong year with the
U.S. semiconductor market up by 25-30%. However, there is still much uncertainty
about the 1986 economic scenario since it is still difficult to get a consensus about the
economy in 1985.

Table 2 presents our estimates of the worldwide semiconductor market. The
worldwide market grew about 39% in 1984 from $18.3 to $25.4 billion. We estimate only
6% growth in 1985 to $26.9 billion. We estimate growth in the U.S. market at (-1%) with
7% growth in the European market. The higher growth in the European market is due
mainly to a later slowing in the growth there. Japan and the rest of the world are still
estimated to grow about 17% and 15%, respectively, in 1985.
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Table 2
Worldwide Semiconductor Markets
—Billions of dollars—
1983 1984E 1985E
U.S. $7.8 S1l.4 S11.3
Europe 3.4 4.2 4.5
Japan 5.6 7.5 8.8
ROW 1.5 2.0 2.3
World SI83 3254 $726.9
—Percent Change—
1983 1984E 1985E
S 20% 47% -1%
Europe 6% 24% 7%
Japan 37% 34% 17%
ROW 50% 33% 15%
World 23% 39% 6%

Source: Montgomery Securities estimates.

While the outlook for semiconductor consumption in 1985 is dismal, most of the end
users segments are still expecting moderate to good growth in 1985 although somewhat
slower growth than in 1984. Table 3 presents our estimates of growth rates of the
various end user segments. We expect to see strong growth in the telecommunications,
computer, office automation and PC market segments in 1985. Computers and
telecommunications should grow about 30% in 1985 followed about 25% growth in the
office automation and PC sectors. We expect instrumentation and automotive to grow
about 20% and the government/military sector about 23%.

Table 3
Slowing Growth Rates of End User Segments

1984 1985
PC 509 25%
Office Automation 45% 25%
Telecommunications 40% 30%
Computers 35% 30%
Instrumentation 25% 20%
Automotive 25% 20%
Government 20% 23%

In speaking to the semiconductor companies about their end user markets we find
considerable uncertainty and caution about their end markets because their customers
are quite nervous about the strength of the end demand for their products. Uncertainty
about the tax bill, interest rates and the federal deficit are also worrying businessmen.
Nevertheless, the Montgomery analysts who follow these various end user segments
remain optimistic about 1985.

While these end user segments should experience good growth in 1985 their actual
consumption of semiconductors will be greatly distorted by the large inventories with
which they are entering the year. When the inventory liquidation ends sometime in the
second quarter, the revenue growth will start off from a much lower base thereby
yielding a slight decline in year to year revenues.
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Book-to-Bill Ratio

The book-to-bill ratio for U.S. semiconductor market is shown in Figure 1. The
figure shows that the three month rolling average book-to-bill ratio has declined
dramatically in the last three months. Whereas it was 1.00 in August, it has reached 0.61
in November, which is an all time record low since the SIA has been keeping industry
statistics. The one month book-to-bill ratio, which is not reported by the SIA but is
estimated from their data, was 0.46 in October and increased to 0.64 in November.

Unfortunately too much of Wall Street's attention is focused on the book-to-bill
ratio every month. It is only a single number and is a flash estimate much like the flash
estimate of the Gross National Product. There are many other important indicators such
as capacity, pricing and inventory levels. However, these important variables are not
easily quantified or directly available to the investing public. Therefore this one number
which is available on a monthly basis from the Semiconductor Industry Association
commands an inordinate amount of attention, by analysts and portfolio managers.

We expect that the book-to-bill ratio is near its trough in this November-December
time frame. However, we forecast that the book-to-bill ratio will remain below 1.0 in
the first quarter of 1985 and will not exceed 1.0 until mid to late second quarter 1985.
The book-to-bill ratio is difficult to predict since it is a ratio of two separate numbers.
As bookings decline billings should also decline to reflect the lower orders thereby
driving the book-to-bill ratio toward 1.0 even though bookings and billings are both
deteriorating. This phenonenom has begun to occur since we have experienced
sequentially lower billings in October and November. One could argue that the book-to-
bill ratio should go to zero for several months while the inventory liquidation is
occurring. In fact it has not gone to zero and probably will not go much lower in
December because of the declining bookings. We are looking for a three month book-to-
bill ratio of about 0.61 in December.

Book-To-Bill Ratio
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Capacity Outlook

There is no doubt that capacity additions are coming onstream faster than demand
especially in dynamic RAMs (DRAMs), static RAMs (SRAMs), EPROMs, standard logic,
linear and microcontrollers. Supply will exceed demand in most all of these product
areas in 1985. However, we do expect to see mix problems continuing into 1985. For
example, there will be an excess of 64K DRAMs but there will not be enough 256K
DRAMs. In particular the U.S. manufacturers will have a real mix problem as they are
trying to ramp up the 256K DRAM. Although the Japanese suppliers have already
ramped up their production of the 256K, we expect that there will also be shortages of
that product from U.S. suppliers. We forecast that the price crossover point for the
256K will come in mid-1985 thereby accelerating demand in the second half of 1985.

We also expect that there will be shortages and mix problems for some of the
advanced microprocessor products such as the 80286, the new advanced low power
Schottky logic products and some of the 32-bit microprocessors and peripheral products.

New capacity is coming on stream at an astoundingly fast rate as manufacturers
are well into the transition from 4-inch to 5- and 6-inch wafers., This important
technical advance enables companies to produce 2.25 times the square inches of silicon
that were formerly produced on #-inch wafers with the same number of wafer starts.

Capacity is best measured as the product of wafers out per year times dollar
revenues per wafer, Dollar revenues per wafer is the number of good die per wafer times
the average selling price (ASP) of those chips. This equation is expressed below.

Wafers Out Per Year x Good Die per Wafer x ASP
Wafers Out Per Year x Revenue per Wafer

Annual Capacity (Dollars)

" on

From this equation one notes that capacity depends on three key variables that can have
a wide range. The wafers out per year are equal to the wafer starts times the line yield
to give the number of good wafers that reach the end of the line. Semiconductor
companies work diligently to start more wafers and to improve the line yield. It is
possible to significantly increase wafer output from a given factory by increasing the
length of the work week from two to three shifts or from five work days to seven. These
changes can be implemented without increasing the capital investment. They only
require a change in the labor force. It is possible to increase wafers out by 50-88% by
changing the factory utilization from 80 hours to 120 or 150 hours per week.

The yield or good die per wafer is the most widely varying factor in the capacity
equation. Yield can vary by 5 or 10 to | and sometimes even as much as 20 or 50 to l.
For example in the early days of the 64K DRAM the good die per wafer was as low as 10
or 20 die per wafer. However, as yields have increased it is possible to have over 200
good die per wafer, Hence, this part of the capacity equation offers the most leverage.
As yield improves it can easily increase the capacity by a factor of several times.
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The average selling price of the chip is the final important variable. Although the
ASP generally declines over time the revenue per wafer can increase if the yield
increases faster than the ASP decline. This is very often the case in the early part of the
product life cycle. For more mature products yield increases are more moderate while
price declines continue thereby resulting in steady or declining revenues per wafer.

Micron Technology presents one good example of increasing revenue per wafer
while prices are falling. About two years ago Micron was yielding less than 100 good die
per wafer at a market price of about $3.50. Thus, they were achieving a revenue per
wafer of less than $350. Now they are yielding over 400 good die per wafer at $1.90
each. Hence the revenue per wafer has more than doubled to over $800 while the ASP
has declined by half. In the case of Micron Technology the wafers out per month have
also increased dramatically--partially a result of additional equipment but also as a
result of better plant utilization.

Pricing Trends

Whereas pricing was quite favorable for the semiconductor manufacturers in 1983
and 1984 we expect that it will be quite favorable to their chip customers in 1985. We
estimate that the average selling price of a specific function such as a logic gate or a bit
of memory fell by about 8% in 1983 followed by an estimated 12% decline in 1984, These
same functions are expected to fall by about 30% in 1985 as more capacity comes
onstream and competition picks up. In the case of DRAMs the average price per bit
declined about 12% in 1983 and 20% in 1984. We estimate that the average price decline
of DRAMs will be about 40% per bit in 1985.

We estimate that the industry-wide ASP of all products produced by the
semiconductor industry will fall by some 2-3% in 1985. This industry-wide ASP includes
the increasing richness of mix as a result of the increasing number of bits and gates per
chip.

Table 4 presents our estimates of the price declines on specific functions and
DRAM bits. Table 5 presents data on the average selling prices in the U.S. market for
seven IC categories. These ASPs were calculated from SIA data by dividing total dollars
by total units in each category. As seen in Table 5 prices have generally increased in
1983 and 1984 with MOS memory having the largest price increase--nearly a 24%
increase in 1984. The price increase however, is due to two factors. One is the
favorable environment for the semiconductor manufacturers in 1983 and 1984. The other
factor is the increasing richness of the mix in each of the categories as memory circuits
have gone from 64K to 256K DRAMs and from 64K to 512K EPROMs. This increasing
richness of the mix has helped to increase the overall ASP of the product line. Note that
for total integrated circuits the average selling price of $1.02 in 1982 declined slightly to
$1.01 in 1983, and then increased back up to $1.02 in 1984. Pricing pressure will probably
reduce it to $1.00 or $0.99 in 1985, but we expect the decline to be no more than 2-3%.
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Table 4
Estimated Price Decline in U.S. Market

-——-Price Decline-—

1983 1984 1985
ASP on Specific Functions -8% -12% -30%
DRAM Price per bit -12% -20% -40%
Industrywide ASP (20,000 Products) -1% +1% -3%

Source: Montgomery Securities estimates

Table 5
ASPs in U.S. Market

1982 % Chg. 1983 % Chg. 1984
Total IC $1.024 -1.1% $1.013 1.2% $1.025
MOS Memory $2.59 6.2% $2.75  23.6% §3.40
MOS MPU 3.27 2.8% 3.36 8.3% 3.64
MOS Logic 0.79 -2.5% 0.77 2.6% 0.79
Bipolar Memory 4.11 -15.3% 3.48 6.3% 3.70
Bipolar Logic 0.51 7.8% 0.55  3.6% 0.57
Linear 0.666 -6.8% 0.621 -0.8% 0.616

Source: SIA.

Growth Markets in 1985

Despite the poor outlook for the semiconductor market in 1985 we believe that
there will be several product areas that will still experience moderate to good growth.
These include high density MOS_memories such as the 256K DRAM, the 64K SRAM, the
512K EPROM, and the 64KEZ PROM. We also forecast good growth for ASIC
(Application Specific Integrated Circuits) products, high-end microprocessors and
peripherals, and advanced low power Schottky logic products.

The DRAM market should grow an estimated 25% in 1985 as measured in dollars.
However all of the revenue growth will come from the 256K DRAM market, which should
expand from about $0.9 billion to about $2.6 billion in 1985, while the 64K DRAM market
declines about 22% from $2.8 to 2.1 billion. Table 6 presents our estimates of the
worldwide DRAM market together with the breakout of the 16K, 64K, 256K, IM, and 4M
DRAM markets. Price elasticity continues to drive the DRAM market as the price per
bit declines by approximately 25% per year on the long-term average.
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Table 6
Estimated Worldwide Dynamic RAM Market
(5 millions)
1980 1981 1982 1983 1984 1985 1986 1987 1988

Market Value ($ Mil.)

16K S %03 S Iy S 270 S 269 § 160 S &7 . Joel } $ L) s 0
(219 18 144 546 1,594 2,763 2,155 2,210 1,425 1,138
256K 0 ] 0 75 924 2,613 4,200 5,950 5,500
M 0 0 0 0 0 15 68 264 2,200
&M 0 0 0 0 0 0 0 0 75
Total $ 920 S 3I8 $ 8i¢ ST,938 § 3,881 SH,EIS 56,69 §7,643 $8,913
% Chg. vs. Prior Year (43.7%) 57.5% 137.6% 98.5% 25.3% 34.8% 17.7% 16.6%
64K DRAM Market
Units (mil.) 0.5 12.0 105.0 375.0 850.0 1,100 1,300 950 650
ASP $35.00 $12.00 $5.20 54.25 $3.25 $1.95 $1.70 S1.50 S1.75
Value (5 mil.) LR ¢ S 164 S 546 S1L,5% § 2,763 $2,145 $2,210 S 1,425 S1,138
% Chg. vs. Prior Year 7122.9% 279.2% 191.9% 73.3% -22.4% 3.0% =35.3% -20.2%
256K DRAM Market
Units (mil.) L5 42.0 275.0 700.0 1,400.0 2,200.0
ASP $50.,00 $22.00 $9.50 $6.00 $4.25 $2.50
Value (5 mil.) TR L A 52,613 546,200 95,950 $ 5,500
% Chg. vs. Prior Year 1,132.0% 182.7% 60.8% 51.7% -7.6%
IM DRAM Market
Units (mil.) 0.1 1.5 120 200.0
ASP gl)O.DO 545,00 22.00 g 11.00
Value (5 mil.) 15 S &3 264 2,200
% Chg. vs. Prior Year 350.0%  291.1%  733.3%

This market, however will be very competitive in 1985 as an increasing number of
suppliers, including a number of new Korean entrants, come into the market. We expect
pricing pressures to increase in both the 64K and 256K DRAM markets as supply catches
up and exceeds demand in the first half of 1985. We expect 64K pricing to reach the
$2.00 level in the first quarter of 1985--a full nine months ahead of the forecast made
just five months ago. Fortunately, manufacturing yields continue to improve thus
enabling the efficient producers to continue to make reasonable margins on DRAMs.
Therefore, we expect the leading edge producers in the U.S. and Japan to continue to
make money on 64K DRAMs and to become profitable on the 256K DRAM unless pricing
falls by more than 60% per bit next year.

The high-end microprocessor markets should continue to grow in 1985. The heavy
usage of microprocessors by the office automation, telecommunications, computer and
peripheral sectors continues to exert strong demand on the high end of the 16-bit and the
new 32-bit microprocessors. There is currently a pause in the demand for the 8086 and
8088 microprocessors because of the recent transition to 186 and 286-based systems.
Furthermore the IBM announcement of its AT computer has caused all of the IBM clones
to go back to the drawing boards and reevalate their own product plans. Therefore while
the demand from IBM remains strong, the new demand from the IBM clones has not really
materialized. The clones are still modifying their product development strategies in
response to the IBM-AT PC.

Demand for 32-bit microprocessors continues and should expand in 1985 as new
design-in activity is centered around these more powerful chips. The CAD/CAM sector
is a particularly heavy user of the new 32-bit processors. The number crunching and
graphics requirements of CAD/CAM are driving designers of this equipment to use the
new 32-bit microprocessors. Other graphics-intensive applications will also be heavy
users of the new 32-bit MPUs. Therefore we expect the design activity to be heavy in
1985 although shipping levels will still be modest.
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An important factor to realize in the 32-bit microprocessor market is the coming
of the Japanese suppliers. Already NEC and Hitachi have announced their own 32-bit
microprocessors. We understand that Fujitsu and Toshiba are also working on their own
proprietary 32-bit microprocessors. Unlike memory, which has a four year cycle before
the next product generation replaces it, microprocessors have much longer lifecycles.
The 8-bit microprocessors are now about 10 years old and will probably have a 15-20 year
lifecycle. We expect the 32-bit products, which are just now in their infancy, to have a
20-30 year lifecycle and that they will probably never be totally replaced because users
will continue to need a hierarchy of number crunching capability.

The MOS microprocessor market, which is currently about $2.5 billion is expected
to grow to over $10 billion by the early 1990s and be several tens of billions of dollars in
size by the year 2000. Although it is only one third the size of total MOS memory
market it certainly is important in terms of its sheer size and the ability to provide
suppliers with drag business--not only in peripherals, but also in memory, logic, and
linear.

Application Specific Integrated Circuits (ASICs), which include gate arrays,
standard cells, and full custom circuits, are expected to have double digit growth next
year in the face of an overall poor market. Since these circuits offer the user substantial
cost savings in terms of reduced chip counts and reduced board counts, OEMs are still
anxious to incorporate ASICs into their designs. This can mean savings of hundreds or
even thousands of dollars. Therefore suppliers are better able to price their products on
value rather than on cost. Nevertheless, one should expect increased competition in this
area which is served by a large number of sizeable companies as well as many
intermediate to smaller sized companies.

The Impact of Japan

The Japanese semiconductor companies continue to gain market share in the
worldwide semiconductor market. In the last four years their market share has grown
from approximately 25% to 35% of the worldwide semiconductor market. Their market
share in the U.S. is now about 15%, up from 8% just a few years ago. By contrast the
U.S. market share in Japan has been about 9% for the last 15 years. They continue to
make excellent market share strides in all product categories and their strategy is to
continue this expansion. The Japanese suppliers dominate the MOS memory markets
today. We estimate that their market share of MOS memory is now over 50% with their
share in dynamic RAMs above 70% and their share in static RAMs over 50%. Their
overall market share in microprocessors is closer to one-third but is increasing steadily
and now with the advent of their new 32-bit microprocessors we expect their
microprocessor market share to grow.

The Japanese companies continue to spend heavily for capital expansion. They are
adding massive amounts of new 6-inch capacity for MOS memory and microprocessors.
They are also adding capacity for gate arrays and logic. This new incremental capacity
will be employed to help the Japanese companies continue to gain market share in all
product areas.
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We believe that the Japanese will be price followers in 1985 rather than price
leaders despite their huge capacity investments. There are several reasons for this.
First, they have large market shares in memory and microprocessors which are highly
profitable areas for them. We believe that they will not leave large profits on the table
while trying to be price leaders. Second, the market leader generally has no need to be a
price leader. Third, we believe they are politically savvy companies and will not be
anxious to make any moves that might result in dumping charges. Nevertheless, the
Japanese are and will continue to be aggressive competitors.

The Coming of the Koreans

Not only will there be strong competitive pressure from Japan in 1985, there will
also be new competition coming from Korea. In the last two years the Korean
government, together with Daewoo, Goldstar, Hyundai and Samsung have put together a
major strategic plan for entry into MOS memory. These four companies, with the help of
the Korean government, have invested approximately $2 billion into new plants and
equipment for a major push on dynamic RAMs. Their plan is to start with the 64K DRAM
and then to move immediately to the 256K DRAM. The Koreans already produce about
$400 million worth of semiconductors which are primarily linear and TTL circuits for
televisions and other consumer products. In 1985 they could produce some 30-50 million
64K DRAMs, which would represent about 3-5% of the marketplace. The real questions
are "Can they sell all they make and at what price will they offer them?” We expect
that the Koreans will be among the most aggressive price leaders in DRAMs in 1985.

The Koreans have some major capacity expansions underway to produce these new
64K and 256K DRAMs. We expect, however, that these major capacity expansions will
just add to the worldwide glut of capacity coming onstream and put further pressure on
pricing and margins. These Korean companies are significant and should not be taken
lightly. Goldstar and Samsung together represent 10% of the Korean GNP. We expect
that they will be long-term competitors in this marketplace. Although they are perhaps
9-10 years behind the Japanese suppliers in terms of market presence, we expect that
they will be as competitive as the Japanese and a force to be reckoned with.

Impact on Margins and Earnings

The projected slow growth of the U.S. semiconductor market in 1985 will lead to
pricing and margin pressure for every semiconductor company. We have therefore
lowered our revenue and earnings estimates for the five major semiconductor companies
for a second time. About six weeks ago we were looking for earnings of the big five to
be up some 5-15%, but then we lowered them so that 1985 earnings were off by 5-15%.
We are lowering those numbers again. We have also reduced our earnings estimates for
the smaller capitalization companies as well.

Some of the smaller capitalization companies such as Integrated Device
Technology, LSI Logic, Micron Technology, VLSI Technology, Standard Microsystems,
Western Digital and Xicor have niche product lines or strategies that will enable them to
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still have modest to good revenue growth and up earnings in 1985. Table 7 shows our old
and new E.P.S. estimates for the semiconductor companies we follow.

Table 7
New Earnings Estimates for Semiconductor Companies

FY 1984 FY 1985

Estimate Estimate
FY OXd New OW New
Advanced Micro Devices(1) 3/31 §2.55 S2.40 $2.15 $2.00
Analog Devices 10/31 S1.38A SI1.38A S1.62 Sl.21
Gould 12/31 S$1.95 $1.90 $2.05 $1.95
Integrated Device Technology(1) 3/31 $0.32  $0.28 50.80 $0.75
Intel 12731 “:S1.72 $1.53 S1.40 S1.10
LSI Logic 12/31 $0.62 $0.60 $0.76 50.70
Micron Technology 8/31 $0.76A S$0.76A S1.65  S1.60
Monolithic Memories 9/30 S1.30A SI.30A S1.45  S$1.00
Motorola 12/31 S$2.85 $2.80 82,55  S2.45
National Semiconductor(1) 5/31 $1.05 S1.00 $0.95  $0.90
Standard Microsystems(1) 2/28 S1.35 S1.25 S1.50  $1.30
Texas Instruments 12/31 S12.60 15240 $10.50 $9.75
VLSI Technology 12/31 $50.38 $0.36 $0.57  $0.46
Western Digital 6/30 S0.39A S0.39A $0.98  $50.90
Xicor 12/31 $0.26 $0.21 $0.50 $0.40

(1) Fiscal year ends year following column heading.

Conclusion and Investment Recommendation

If we were forced to make a single investment decision today whether or not to
own the semiconductor stocks for the next two years, we would prefer to own the
stocks. However, our recommendation is still to avoid making any major commitments
to the semiconductor stocks until the first half of 1985. We believe there is still 10-20%
downside risk in many of the semiconductor stocks and therefore would avoid taking full
positions. The risk is that the stock prices do not fully reflect the poor earnings
expected in the next few quarters. There is also the risk that we will have a recession in
1986 leading to two down years of earnings. Although we do not support this down
scenario for 1986, we do note it as a potential risk.

Some time in the first half of 1985 we believe there will be some very attractive
opportunities to buy these stocks. At that time our favorites would be AMD and Intel
among the major cap stocks and Western Digital and Monolithic Memories among the
smaller cap stocks.

The reason for our AMD and Intel picks is their continued high percentage of
proprietary products, which will help to keep price declines more moderate. We continue
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to like Western Digital because of its strong market share position in the file
management data communications business. We also like Monolithic Memories because
of its continued leading edge in programmable array logic together with its new CMOS

technology.

Currently we are very cautious on the semiconductor group. One might ask, "What
could go wrong and make us even more negative?" The answer is twofold. First, a poor
economy in 1985 (less than 2% growth) combined with a recession in 1986 could mean two
down years for semiconductor earnings and stock. Secondly, severe pricing pressure in
1985 could mean even lower earnings than we are assuming and could take the stock
down further.

On the other hand one could ask, "What would turn us positive on the semiconductor
stocks?" Inventories and pricing are the two key issues here. If we can truly see that
inventories are being adequately corrected and that pricing is not going too low (more
than a 30% decline), we would turn more positive.

Daniel L. Klesken, Ph.D.

45-
12/12/84

e EEE——




Montgomery Securities Technology Research Notes

IBM LARGE COMPUTER MARKET CONFERENCE REVIEW
An Industry Forum Presented by the Gartner Group, Inc.

Recent 12 Mo. E.P.S. P/E Ratio
Price Range ndln Div./Yield 583 [984E [935E 1983 [984E I1985E
AMH 512 $20-9 12/31 $0.20/1.7% $0.96 50.70 SI.00 [2.5x 17.Ix I&.Ix

*APCI S$19 $29-16 12/31 None $0.37 S0.75 S1.40 N/M 25.3x 13.6x
CYR $47 $59-38 12/31 None $1.77 $2.85 $3.10 26.5x 16.5x 15.2x
*TNDM $18 $40-13  12/31 None $0.76 S$0.81A $1.25 23.7x 22.2x l4.4x

* Company in which Montgomery Securities currently maintains a market.

The following comments have been excerpted from an upcoming report on the the
IBM Large Computer Market Conference sponsored by the Gartner Group and held in
Tampa, Florida on December 3-5. This excerpt summarizes the salient points made at
the seminar. Not all of the following points can be attributed to the Gartner Group since
there were vendor representatives and users involved as well.

Our write-ups are structured as follows:

e A list of presenters/panelists followed by discussion topics.
e Salient points made at each session.

e Analyst's comments where appropriate.

e Implications for those companies followed by Montgomery Securities.

IBM's Large Systems Directions

Dan Culhane, Manager of Large Systems, National Accounts Division, spoke on the
direction of IBM's large systems, addressing the following issues:

e What evidence is there that historic growth rates will continue or accelerate
during the next 5-10 years?

e What new applications will fuel this growth?

e What is the role of the PC and work group computers in this growth?

Presentation Conclusions

Since 1979, when IBM first began to survey its customers about projected MIPS
growth, it has found actual MIPS growth to be greater than such surveys would have
predicted. In 1984 MIPS growth will be 45-47%. Although surveys currently suggest a
35% increase in 1985, IBM believes that a 40% growth rate is more realistic given the
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recent experience. IBM views the need to have host software and support stabilized to
support the distributed environment as a key to high MIPS growth. IBM also needs to
achieve compatibility across its various office automation systems.

The biggest growth areas today are the graphics, image processing and
scientific/engineering markets.

IBM views the role of PCs and workgroup computers such as its System 36 (its
choice for the departmental computer supporting office automation), as existing in a
framework of cooperative processing with its mainframes.

Reflecting its aim to gain market share in commercial and engineering
workstations, IBM will first use state-of-the-art logic described as 10,000 bipolar circuits
per chip in workstations during 1985. This will result in workstations as high as 2.5 MIPS
in performance.

It is openly hinted that in 1985 Sierra will be introduced with approximately double
the performance of the 3081D. IBM maintains that the Sierra will be easy for users of
the 308X family to upgrade and that it will be software compatible. This family of
processors will be using the same TCM packaging technology as the 308X line, requiring
no major retooling by IBM. Mr. Culhane further hinted that because the X models of the
308X family has only been out for a short time, it is likely that Sierra will be announced
later rather than earlier.

In terms of operating systems, IBM views both the MVS/XA and VM/SP-HPO as
separate and strategic products. It sees no convergence of these two operating systems
because they will be serving quite different market segments. Another operating system
rising in importance is its TPF-2 for high volume on-line transaction processing.

To enhance the productivity of salesmen, who have to handle the total product line,
IBM is pricing its processor hardware aggressively on a price per MIP basis. Software
will increase in importance and will approach a third of IBM's revenue by 1987, replacing
the lease base as its stabilizing factor in terms of revenue mix.

With the increasing use of diagnostics and the high reliability of hardware, the
importance of field engineering will diminish.

IBM, under John Opel, is much more interested in the scientific/engineering
marketplace. Not only is it improving the scientific performance of its computers but it
is also reinstating the 40% education discount for universities so that new college
graduates will be trained on IBM equipment as well as DEC's VAX.

Microcode is of strategic importance to IBM since it allows better
hardware/software integration, acts as a software assist, improves integrity, and allows
for easy design and engineering changes to processor architecture in order to implement
enhancements and emulations.
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Analyst Comment

[BM's intention to implement its most advanced logic designs in workstations first
reflects its desire to become the leading factor in the engineering workstation market.
Price incentives and the use of leading edge technology can be expected to be used in
[BM's assault on this market. IBM's aim would be to replace the current leader--Apollo
Computer--as well as block, as best it can, the entrance of DEC (with its Micro VAX II-
based workstation) and other minicomputer companies. We expect IBM to announce its
entry in 1985 with volume shipments to begin in 1986.

IBM's newly found interest in the scientific/engineering market is perhaps best
explained by a recent press conference fielded by Charles L. Bruce, Director of
Engineering/Scientific Marketing at IBM's National Accounts Division. Engineers and
scientists account for 15-20% of total computing today. The workstation segment of the
market is estimated to be $3 billion. Intermediate systems also account for about $3
billion and the market for large systems is again $3 billion. To date, IBM has made an
uneven effort in the high-end segment but now wants to participate in all segments.

In the high-end segment, we expect IBM to introduce a supercomputer at least
comparable to the performance of Cray | class computers by 1986/1987. In the
intermediate segment IBM has already upgraded the scientific performance of the 4361
and 4381. In the low-end segment we expect it to introduce a UNIX-based 32-bit
microprocessor engineering workstation that will have 2.5 MIPS in performance.

We anticipate that Sierra will be announced late in the first quarter or more likely
the second quarter of 1985. It should be a dual processor with performance in the 25-30
MIPS range, a little more than doube that of the 3081D.

The continuous move from batch to on-line applications, as well as the need for
mainframe MIPS to support PCs, should continue to fuel the high growth rate. The
emerging importance of TPF-2 underscores the growth of the high-end on-line
transaction processing market (where 1,000 transactions per second are the norm). This
is a targeted market for Tandem Computer's TXP processors.

Investment Implications

Amdahl Corporation

It is increasingly difficult, if not impossible, for a totally U.S.-based program-
compatible manufacturer to compete with [BM, as detailed in a later section entitled
PCMs in Perspective. The product cycle has been shortened from 48 months to 36
months and currently IBM is extremely aggressive in its marketing practices, unlike its
predictable behavior a decade ago. Yet this company has a strategic relationship with
Fujitsu--one of the world's leading technology companies and one of a handful of IBM's
most feared competitors. Not only will this relationship allow Amdahl to compete with
IBM on the basis of superior technology, having consistently maintained a 50%
uniprocessor performance edge over IBM during the past decade, but it will also allow
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Amdahl to share more of the R&D burden thus allowing it to be more profitable. Indeed,
according to the Gartner Group, the Japanese will be ahead of IBM in mainframe
technology by the late 1980s, giving the advantage to the PCMs. After releasing its own
"Apache" processor in 1986, which runs at 20MIPs, it will jointly develop a successor
processor with Fujitsu designed to compete with [BM's "Summit." This association will
also allow Amdahl to more easily pursue a diversification strategy by giving it the
opportunity to select synergistic products from Fujitsu's broad product line to market
outside of Japan. The successful 4705 front-end communication processor, 6280 and 6380
PCM disk drives, and the S/370 compatible super computers are examples of the benefits
that can be derived from the Fujitsu relationship.

We believe Amdahl's poor financial performance over the past few years, with the
notable exception of 1983, was due to: (1) delays and initial reliability problems with its
580 family; (2) the adverse marketing impact of IBM's MVS-XA as well as the cost of
providing that compatibility (which it has only over the past three months been able to
convince prospective customers); and (3) the very strong U.S. dollar during that time
frame, which hurt margins on close to 40% of Amdahl's revenue, which is foreign (in fact
if the U.S. dollar held constant at the 1980 level, the company's E.P.S. in the third
quarter of 1984 would be $1.00 higher).

Given Amdahl's current order momentum and the fact that it is now beginning to
ship its multi-processors, plus the likely delay of IBM' Sierra announcement until the
second quarter of 1985, financial results over the next two quarters should be strong, as
the company is postured to take the offensive from a marketing standpoint (which was
not true through the first nine months of 1984). We are now projecting E.P.S. of $1.00 in
1985 within a range of $0.80-1.20. Financial performance should improve materially over
the next three years, reaching pretax margin of 10-15% in the 1986/1987 time frame.
The stock is rated a buy on weakness until the official Sierra announcement, at which
time we anticipate upgrading it to a strong buy.

Apollo Computer

We continue to expect another great year for Apollo in 1985 with a doubling of
revenues and earnings. The biggest cloud hanging over this pioneer of distributed
computing in scientific/engineering environments, is the rising spector of product
competition from the two largest computer companies--IBM and DEC--in 1986. To date,
it has enjoyed a sellers' market with limited competition from Sun Micro, Masscomp and
a few start-up companies. Hewlett-Packard has been a surprisingly weak competitor
because of various software problems it has suffered with its HP 9000. The situation will
begin to change in 1985 when at least one of its top three OEMs (which together account
for 50% of revenue) will chose an additional workstation vendor. DEC will likely be
offering its graphics engineering workstation based on the low-cost 2 chip version of the
Micro VAX 1I, bringing the inherent marketing power of the incumbent leader in
scientific/engineering with its vast installed base of VAX processors to the
marketplace. IBM is expected to introduce a not so elegantly designed 2.5 MIPs UNIX-
based engineering workstation and will aim for volume production by early 1986. Despite
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its lack of elegance, we expect that the product will sell well because of its aggressive
pricing and the IBM name (while not as important in this market niche as it is in
commercial data processing, it is still considered a major asset). The fear is that the
computer giants will turn this market segment into a PC situation creating profit
pressure for every vendor. Hence, the uncertain outlook for Apollo in 1986.

There are however, important differences between the PC and the engineering
workstation markets that should mitigate against excessive gross margin pressure. First
and foremost, the engineering/scientific market is a professional market while the PC is
much more of a consumer market. Hence, performance issues rank in importance with
price and prospective buyers are more likely to buy on the basis of technical innovation
and take a chance on smaller vendors. Apollo has always been aggressive in pushing
technology--doubling in performance and halving price every 18-24 months., Its R&D
efforts are currently organized to focus on all of its three technologies: computing,
networking and graphics. From all the intelligence we have gathered so far, we do not
expect IBM to capture the technology lead from Apollo. Secondly, IBM did not have to
contend with existing product overlap when it moved into the PC business and therefore
is free to make aggressive moves without the worry of self-impact. Its entry into
engineering workstation market is certainly constrained by the presence of the 4361
which is priced at $150,000 per MIP. A price on a 2.5 MIP UNIX engineering workstation
that is too aggressive (such as less than $20,000 per MIP) will have severe self-impact.
IBM, in our opinion, will be careful to position its line of engineering workstations
between the PC-AT and the 4300 series.

Since 1986 will be a transition year for Apollo it is difficult to forecast with a high
degree of confidence. It will certainly be a more challenging environment and the
1986/1987 period may well turn into a shake-out period in the engineering workstation
market. Apollo, as the current leader, and blessed by what we consider as the most
seasoned management team of any start-up company in the computer industry for over a
decade, is positioned to be no worse than in the number three spot after IBM and DEC,
with a reasonable chance to be number two after IBM. Management is aware of the
challenge and will be ready to react to the competitive forces.

Our 1986 preliminary estimate encompasses a wide range of possibilities and
represents an attempt to give a first order of approximation. On a worst-case basis,
assuming no growth in orders from its top three OEMs and 50% growth from the rest of
its customer base, total revenue should be up 25%. Gross margin may not decline too
much because of the increase in the mix of the higher margin end user sales. To be
conservative we allow for a 3.5% drop in pretax margin and arrive at $1.40 per share in
earnings which will be flat with 1985. A best-case scenario will have business from its
top three OEMs growing 25-30% and the rest of its customers growing 70%, resulting in
an overall revenue growth of 50%. Assuming a moderate pretax margin decline of 1.7%,
E.P.S. should come in at $1.90, a 35% increase from 1985. At this point in time we would
use a single point earnings estimate of $1.55 per share.

We expect the stock to suffer P/E erosion during 1985 as investors focus
increasingly on the evolving competitive environment. Our best estimate for the stock is
a $15-25 trading range.
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Cray Research

Much like Apollo's situation, Cray's outlook in 1985 is very strong. This pioneer in
supercomputers has dominated its market niche and faced limited competition from
Control Data. While it is much more difficult to enter this niche than the engineering
workstation segment, it is now facing the challenge from three Japanese vendors for the
first time, two of which offer a $/370 compatible approach. Since some 40% of all
Fortran programs are run on IBM mainframes, a S/370 compatible approach is a logical
one because it will be able to share existing mainframe peripherals and will
automatically vectorize existing Fortran programs without conversion. In part to protect
its customer base and keep up technologically with the Japanese vendors, which it sees as
its principal competitors, IBM is making a major effort in this area. A Cray [ class
machine should be forthcoming in the 1986/1987 time frame. The implications are that
the low and medium ends of the supercomputing market will be quite competitive
involving industrial customers and universities.

Cray is likely to migrate its products upward and concentrate on the high end in
order to maintain its current high margins. It is not clear to us how fast this segment
will grow and hence, our best estimate for Cray's growth rate past 1985 is 20%. Longer
term, the growing Japanese leadership in high-performance VLSI circuits threatens all
U.S. computer vendors of high-end equipment according to the Gartner Group and is of
course, of particular concern to U.S. supercomputer companies such as Cray. This
Japanese effort is particularly evident in their emphasis in galium arscenide, which is
expected to be the future high-speed logic and memory technology.

Again we believe the stock's P/E will decline in 1985 to allow for slower future
growth of around 20% versus the approximately 30% experienced during the past few
years. We would sell the stock on strength.

Tandem Computers

IBM is Tandem's most frequently encountered competitor, involved in
approximately 90% of the bids. As Tandem increases the performance range of its
processors, it is positioning itself as the new distributed mainframe company and as an
alternative to IBM in core data processing applications among the largest industrial
corporations and financial institutions in the world. What it lacks in customer relations
and depth of support relative to IBM, it makes up for by the inherent superiority of its
system architecture, which was originally designed for the on-line transaction
environment. Speculation about an IBM response has centered around its development of
a fault tolerant architecture based on its System 38 and the possibility that such a
system will be introduced around 1987. In view of IBM' emphasis on TPF-2 as its
strategic product for on-line transaction processing, and its current five incompatible
families of intermediate processors, it is unlikely that IBM will introduce such a
revolutionary multiprocessor architecture anytime soon. According to the Gartner
Group, [BM's System 370 architecture is likely to evolve to become more like its System
38. It will probably require 10 years to migrate to machine-independent SNA/LAN
architecture and truly relational data base management. Hence, for the forseeable
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future Tandem will be able to continue to enjoy system architectural superiority with its |
multi-processor approach.

The reason behind IBM's emphasis on the TPF-2 as a strategic product, which is
difficult to install and support, is because of increasing competitive pressure from
Tandem. Current large IBM users find that DB2 (IBM's new relational data base system)
tops out at 25-30 transactions per second, and its IMS system (which is not relational)
tops out at 125 transactions per second. Since Tandem can offer a throughput of 50-100
transactions per second with a large TXP processor configuration and can also offer
relational data base and superior peer-to-peer networking capability, IBM is forced to
emphasize the high throughput of its TPF-2 system, an adaptation of the ACP system
used for airline reservations, which is difficult to use. As technology advances, we
believe Tandem should be able to maintain its technological edge over IBM for at least

the rest of this decade.

We are recommending the stock for purchase at current prices because of: (1) the
profit margin recovery we envision for the company over the next two years; (2) the
imminent series of new product introductions; and (3) the likelihood of limited direct
system competition from the major computer firms over the next five years.

David Wu, CFA
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Tandem Business

Drexel Burnham Lambert _ .
Gt Information Center

Tandem
Computers*

(TNDM-OTC)
Gordon Casey
Improving Earnings Outlook March 14, 1983
52-Week Eamings PerShare P/E Ratio Returmn on Shares
Price Range  1882A 1983E 1G84E 19B2A 1983E 1084E Ave.Equity Dividend Yield Outstanding
$26 83314 S076 S093 $140 342 280 188  193% - - 38,018,000

Fiscal year ends September
* Drexel Burnham Lambert Inc. makes a market in this securlty

POINT OF VIEW

* Tandem holds a strong position in the computer marketplace as the leading supplier of
fault-tolerant systems. High demand for Tandem's NonStop systems has built an ex-
cellent user base in major corporations. Adding to the company's position in data pro-
cessing is growing strength in computer networking.

* We expect improving economic conditions to benefit Tandem with increased order
rates. Accelerating revenue growth is expected to bring production levels in line with
manufacturing capacity thus improving margins in fiscal 1983. We estimate earnings of
$0.93 per share in fiscal 1983, a gain of 22% over a restated $0.76 last year. We expect a
further strong gain to the range of $1.30 to $1.50 per share in fiscal 1984.

* The recently reported results for the first quarter of fiscal 1983 remove much of the
uncertainty which previously clouded the company's outlook.

* We believe Tandem has an excellent potential for long-term growth. The company's
leading position in fault-tolerant systems and growing strength in computer networking
position Tandem to be a key player in the rapidly converging data processing and com-
munications marketplace. We project earnings growth in the 1982 to 1987 period averag-
ing approximately 35% annually.

* Tandem is currently in a period of transition und reassessment within the financial com-

munity. This positions the stock at a level which we believe is particularly attractive. We
expect the stock to make strong gains in the further recovery of the market.

DREXEL BURNHAM LAMBERT INCORPORATED 60 BRUAD STREET NI W YORX NEW YORK 10004 (212) 480-8000
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BACKGROUND

The Tandem story begins with the company's pioneering work in fault
tolerant systems. An outstanding record of business growth has been
achieved by targeting a key need of data processing, high reliability.
The company has outstanding products which in many respects are
unique. High levels of system availability are achieved with multiple
processor based systems. Operating system software has been designed
to perform a wide range of system monitoring and management functions
and to automatically perform corrective actions in the event of a
system failure. The result is a set of products that continue to
function effectively in the event of failure without loss or altera-
tion of data.

Tandem has established an outstanding record of user satisfaction.
Surveys consistently rate Tandem at the highest levels of product
satisfaction and user loyalty. A key factor in these exceptional
ratings is excellent software. The company's research and product
development program includes a major commitment to software. The re-
sult has been a family of products which have significant advantages
in initial installation and ease of expansion as well as high relia-
bility.

Tandem has concentrated upon the requirements for transaction process-
ing systems in a variety of business oriented environments. Systems
are in use in a wide range of critical applications. The introduction
of the computer to key business functions generally requires major
changes in working procedures and the tasks that employees perform.
The system becomes an integral part of the business function. Typical
examples of transaction processing systems are airline reservations,
on-line banking and credit authorization. In these situations, con-
tinuous system availability is critical. The organization cannot
function without access to the system.

In Tandem's short seven year history, the company has installed sys-
tems in over 600 customer enterprises. In general, these installa-
tions represent the customer's first steps in automating vital busi-
ness functions with on-line systems. Tandem's fault-tolerant NonStop
systems were chosen to provide improved reliability and availability.
In many instances, these early installations were essentially experi-
mental. The key point, in our view, is that these initial systems
have been successful and customers are now committed to Tandem as they
enter a phase of widespread implementation. Rates of repeat business
are climbing and we expect this factor to contribute strongly to
future business growth.
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Tandem's expertise in addressing the requirement for fault-tolerant
systems has also yielded a strong competitive position in computer
networking. The company's emphasis on communications has intensified
over the past two years with a series of important hardware and soft-
ware announcements. Tandem's focus is increasingly oriented toward
meeting the needs of large enterprise users with massive networks em-
ploying thousands of terminals and hundreds of communications lines.

We expect Tandem to continue its progress in computer networking lead-
ing to an expanded role in this field in the mid-1980s. We view the
Infosat joint announcement with the American Satellite Corporation as
an important step in this direction. The Infosat move positions
Tandem in the network services arena, currently an area of major
focus. The fast growing area of communications and computer network-
ing may prove to be Tandem's most important competitive battleground.
Today's massive demand for data processing solutions centers upon the
critical need for connecting the many dispersed locations of large en-
terprises. The company is building a strong base for continued lead-
ership in this important business area. We expect Tandem to be a key
participant in the rapid convergence of data processing and communica-
tions in the mid-1980s.

Tandem is currently enunciating its role in the marketplace as a key
supplier of large scale integrated information systems. Tandem pro-
vides a backbone network and on-line transaction processing facilities
to meet the needs of large corporate customers. This concept goes
well beyond basic hardware to include the company's increasing depth
of software and extensive field support services. Viewed in this
light, Tandem is positioned as a major vendor with a role similar to
that of the large mainframe companies.

STRATEGIC DIRECTION

Tandem's primary focus has been on transaction processing systems in
the large enterprise marketplace. This continues to be an area of
strong demand as major corporations seek productivity improvement by
the automation of vital information processing functions. Tandem's
concentration on fault-tolerant systems has provided an important com-
petitive edge relative to conventional data processing solutions. As
a result, Tandem is positioned at the leading edge of customers' ef-
forts to automate key functions.
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Tandem's customers are typically major corporations with considerable
data processing experience. Tandem has compiled an excellent record
in satisfying customers' needs. As noted previously, user surveys
consistently rate Tandem systems at the highest levels. The company's
success in automating vital business functions has gained Tandem an
important foothold in over 600 major corporations worldwide.

Tandem's strategy is to extend the initial customer foothold by broad-
ening the available array of products and services. Communications
and computer networking are being emphasized. Although Tandem's orig-
inal orientation and basic concept is on fault-tolerant systems, this
approach also yields significant advantages in computer networking.
In many respects, the basic Tandem system functions as a computer net-
work. The operating system performs the critical role of controlling
messages passing between the individual processors. Applying the same
concepts to geographically dispersed systems has produced an excellent
computer networking product.

The recent joint announcement with a leading satellite company extends
Tandem's commitment to the area of communications. Tandem will par-
ticipate in a joint venture in a new satellite communications network.
Initial services are planned to begin in 1983. Tandem's partner in
Infosat, American Satellite Company, (ASC), was established in 1972
and is jointly owned by Fairchild Industries and Continental Telecom
Inc.* The Inforsat offering is directed toward large enterprise users
who require long distance leased line service. The communications
service will be marketed jointly by Tandem and ASC. New low cost
earth stations to be supplied by ASC will transmit and receive data
over dual 56 kilobits per second transmission paths. For long dis-
tance users, the service is expected to provide significant savings
relative to conventional terrestrial links.

The significance of these developments to Tandem, in our view, lies in
the company's position in the Infosat joint venture at the ground
floor of ASC's expanded undertaking. Tandem will provide the data
processing side of the system. This new role, we believe, provides an
opportunity for participation in a new business area with reasonably
contained risks. It promises a broader scope for Tandem's business
while ASC assumes the major investment in the satellite facilities.

* An officer of Drexel Burnham Lambert is a director of Continental
Telecom Inc. Drexel Burnham Lambert Incorporated from time to time
provides investment banking and other services to Continental

Telecom.
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Tandem's current strategic direction accords equal emphasis to net-
working and the depth of available software as it does to fault toler-
ance. The focus is on broad corporate issues and Tandem's ability to
provide integrated information systems. Tandem's aim is to ultimately
become the customer's principal supplier. In this context, we expect
the emphasis to continue to shift toward communications and network-
ing. The satellite communications services are a further extension of
Tandem's range of offerings. In our opinion, the company is well
positioned to become a major contender in the convergence of data pro-
cessing and communications in the mid-1980s.

PRODUCTS

Tandem's NonStop system architecture has been designed to provide
continuous system availability. It is intended for on-line trans-
action processing applications. High availability is ensured by hard-
ware redundancy and software which provides the ability to automati-
cally reconfigure the system in the event of component failure. In
addition, the NonStop design includes features to guard against loss
or alteration of data.

The Tandem system is a multiprocessor design which can accomodate any
combinaton of twe to 16 individual processors. A modular approach is
used which provides a wide range of processing power and allows incre-
mental growth as the user's needs increase. Modular upgrades can be
made in the field without the need for a disruptive conversion.

The heart of the Tandem system, the NonStop processor, includes two
microcoded processing units, one for central processing and bus con-
trol and a second for input/output control. This separation of func-
tion frees the central processor of the burden of heavy input/output
activity characteristics of transaction processing applications. In
its present NonStop II form, a 32-bit data access architecture is used
providing ~mple capacity to support the needs of the largest users. A
dual bus structure is used for interprocessor connection. Throughout
the system, multiple components and multiple data paths are provided.
This includes multiple power supplies, input/output ports and con-
trollers for peripherals.




&n operations and service processor (OSP) is used with each main pro-
cessor. The OSP monitors the system providing system status and diag-
mostic functions, as well as facilities for unattended remote opera-
=ion of the system. These functions are vital in the operation of
large computer networks which frequently have unattended equipment in
remote sites.

SOFTWARE

Tandem's fundamental business orientation toward transaction process-
ing applications places great emphasis on software. Tandem offers a
wide range of software products to support basic operation of systems,
to facilitate application development and to support advanced data
base management and communications needs. We believe Tandem's
strengths in software are becoming a key differentiating factor in the
marketplace. User surveys consistently give Tandem high marks for
guality of software and general ease of use. We expect this to become
an important strength as Tandem builds toward its objective of meeting
all of an organization's information management needs.

Tandem's strength in software is exemplified by the key products which
are an important factor in maintaining the company's competitive edge.
Tandem's relational data base product, ENCOMPASS, performs a key role
in enabling users to rapidly define and implement new applications. A
key factor in this process is data base structure and ease of access
to key data elements. This process is difficult enough in a stand-
alone system, but becomes particularly complex when data elements re-
side in different distributed systems. Conventional data base manage-
ment systems are inadequate in this environment, in our opinion.
Tandem has addressed these requirements with ENCOMPASS, an advanced
data base management system. ENCOMPASS incorporates advanced rela-
tional data base features and a query/report writer. These capabili-
ties provide an important assist to application development and
greatly facilitate program changes and system expansion.

Tandem's basic computer networking product, EXPAND, offers key advan-
tages in reliability of network nodes and in management of communica-
tions lines. Network nodes have multiple processor Tandem systems
which ensure continuous availability of nodes. In the event of a line
outage, the network has the ability to retransmit over an alternate
path. A further safeguard is provided by continuous monitoring of
message traffic to guard against loss or alteration of data. These
features ensure high availability and integrity of the network. Basic
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networking capabilities are further advanced by Transfer which pro-
vides comprehensive information management facilities. Transfer is a
message storage and delivery system which provides electronic mail
capabilities including not only text but facsimile communication.

FUTURE PRODUCT DIRECTIONS

We expect Tandem to continue the basic strategic aim of becoming a key
supplier of large scale integrated information systems. Emphasis is
expected to be on enhancement of existing hardware and software with
key product additions which support the basic strategic direction. As
mentioned previously, Tandem has made substantial headway in initial
system installations in over 600 major corporations. We expect the
business to be characterized by further penetration of these enter-
prises, building upon the established base. The key words will be
compatibility and enrichment of Tandem's offerings.

Emphasis on research and product development has been a key factor in
establishing Tandem's unigue position of leadership in the market-
place. From its founding, the company has committed to high levels of
research and development spending which have consistently exceeded 8%
of revenue. Currently, R&D is targeted at 9% to 10% of revenue and is
balanced between hardware and software activities. Tandem's manage-
ment has consistently worked to create an environment that would at-
tract and retain exceptional research and development talent.

Tandem's system design has sought to avoid imposing arbitrary hardware
dependent constraints on users. User programming and application de-
velopment have been supported only in higher level languages. The
company has not supported an assembler language. This approach gives
Tandem considerable flexibility. Architectural or hardware changes
can be made with minimal conversion problems for users. In this way,
Tandem can utilize improved hardware technologies and price/perfor-
mance advances as they become available. We expect future hardware
changes to be introduced in a nondisruptive fashion without the need
for users to make difficult conversions.

Tandem has indicated that several new processors are under develop-
ment. The company has discussed development work aimed at applying
gate array semiconductor technology to a new series of processors.
This will provide the next price/performance step to maintain Tandem's
competitiveness. We expect the announcement of a new series of pro-
cessors based upon this work later in 1983. Longer-term, we expect
Tandem to introduce further hardware changes as new technologies be-
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come available. However, our basic view is that Tandem will adhere to
a policy of upward compatibility and will avoid changes that might
complicate user conversions.

COMPETITION

Tandem has established a unique competitive situation by emphasizing
fault-tolerant systems. The NonStop concept originated with Tandem
and has been the key factor in differentiating the company's products.
The concentration on transaction processing requirements and fault-
tolerance has established a strong niche in the marketplace. User at-
titudes appear to favor fault-tolerant systems in an ever wider range
of applications. In our opinion, fault-tolerance will ultimately be
expected in any advanced on-line application.

The strong demand for Tandem's systems and the growing user acceptance
of fault-tolerant concepts has not gone unnoticed by competitors. A
widening array of computer suppliers have announced fault-tolerant
systems or have indicated the intent to soon make announcements. The
past two years have seen the entry of several new start-up companies
with similar business objectives and indications of interest by estab-

lished firms.

The competitive response to Tandem has evolved along two basic paths.
New start-up companies are proposing new architectural approaches to
fault-tolerance. In contrast to this, existing companies are typi-
cally advocating a computer networking, or software based approach
which maintains compatibility with existing hardware. However, in
every instance, the competitive approaches are significantly different
from Tandem's products. In the field of fault-tolerant systems, the
customer is facing a steadily growing array of alternatives. The fol-
lowing paragraphs outline the three fault-tolerant competitors which,
in our opinion, are the most significant. Stratus Computers is the
leading competitor among an array of new companies and IBM and DEC
need no introduction.

The new start-up companies have several advantages. They are not con-
strained by an existing product line or customer support requirements.
They are free to choose a unique systems architecture. In addition,
they benefit from the availability of a growing array of standardized
low cost microprocessors. In the current environment, product
development times are significantly shorter. In turn, however, t@e
start-up company's advantages are offset by the need to catch up in
software development and in building a user base.

10
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Tandem's initial start-up challenger, and the most visible new com-
pany, 1is Stratus Computers of Natick, Massachusetts, a privately
financed corporation. This new contender has indicated that it will
target the same transaction processing marketplace with similar fault-
tolerant characteristics. Initial efforts will focus on business and
commercial applications and will use independent systems houses for
marketing. The first shipments were made in early 1982 and by year
end approximately 35 systems had been shipped. Stratus has taken a
significantly different architectural approach. Extensive use has
been made of currently available microprocessors emphasizing a high
degree of redundancy. The low hardware cost of these new products has
allowed Stratus to emphasize a hardware solution to fault-tolerance.

An October, 1982 introduction by IBM provides new capabilities for the
Series 1 minicomputer. New operating software is available which will
allow up to 16 Series 1 processors to operate in parallel with the
appearance to the operator of a single system. This provides several
advantages in non-disruptive system growth, improved reliability and
redundancy in case of failure of an individual processor. However, in
our opinion, the choice of the Series 1 raises questions regarding
ease of installation of this new offering. The Series 1 has been
marketed by IBM as a conventional minicomputer and does not have the
broad array of software and installation aids which are available for
other IBM products. Series 1 installations typically require signif-
icant customer effort or the services of a third party system inte-
grator. Eventual success of this new IBM offering, in our view, will
be dependent upon the level of commitment the company is willing to
make in marketing emphasis and installation aids.

IBM has chosen the software approach to improved reliability. The
company is marketing several systems in the small and intermediate
systems marketplace. In contrast to Tandem, these processors were
designed to minimize the cost of single processor installations. We
believe IBM would be reluctant to introduce a completely new series of
processors without first rationalizing the conflicts and overlaps
between existing products. However, longer term, we expect the con-
cept of fault-tolerance to become a Kkey consideration in systems
design. By the mid-1980's we expect IBM and other established com-
panies to offer new hardware incorporating these considerations.

Digital Equipment is also expected to shortly announce a networking
software solution based upon existing hardware. The company recog-
nizes the opportunity for fault-tolerant systems. DEC is committed to
broader participation in the business oriented systems marketplace.
Originally identified as the redundant VAX, the concept has been de-
scribed as a network of small VAX 32 bit processors. This approach
offers the advantages of load sharing, backup in case of failure and
modular growth without requiring completely new hardware.

11
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On balance, we believe the demand for highly reliable transaction pro-
cessing systems is massive and capable of supporting many suppliers.
In our view, Tandem's lead in software development provides a substan-
tial advantage relative to the new contenders. The small start-up
companies not only must catch up with Tandem's lead in products, but
starting from a zero base, must also become established with users.
In building a 600+ user customer base, Tandem has created an important
position for future growth with many major corporations. In some re-
spects, these customer commitments can preempt the entry of new sup-
pliers. The customer's investment in application software and growing
familiarity with Tandem's concepts tend to confine a new entrant to
completely new situations. We do not expect these new competitors to
threaten Tandem's continued strong business growth.

Tandem's competitive posture relative to the established companies
focuses more directly on communications and computer networking. In
our opinion, fault-tolerant characteristics, relative ease of instal-
lation and an open ended design that facilitates network expansion are
plus factors for Tandem. The Tandem networking solution is particu-
larly attractive for new applications that have not previously been
on-line.

Tandem is making a major commitment to providing compatibility fea-
tures that will enable NonStop systems to coexist with IBM mainframes.
A Tandem network can function as a subsystem within an IBM SNA hier-
archical network. A customer's commitment to IBM in large mainframe
systems does not preclude the use of a Tandem network to perform a
specialized function.

An added competitive plus for Tandem is the Infosat satellite communi-
cations services, discussed previously. We consider the ability to
offer a comprehensive network including both data processing and com-
munications links a unique competitive offering.

FISCAL 1982 RESULTS

Fiscal 1982 was a pivitol year for Tandem. The company closed out
fiscal 1981 with revenue growth almost double that of the previous
year. Results in early fiscal 1982, as originally reported, indicated
a continued strong rate of revenue growth exceeding 80% in the first
half. Expectations for fiscal 1982 indicated a year of exceptional
growth constrained only by Tandem's ability to add resources and sup-
ply products.

12
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Survey Methodology And Sample Size

We recently completed a major survey of Tandem users.
Nearly 200 users were contacted, representing approximately 30%
of Tandem's wuser base, & very significant sample size. 170
responses were received by mail through questionnaires sent out
by the International Tandem Users Group (See Appendix) while the
remainder were surveyed in phone interviews conducted by Martin
Simpson & Company, Ine. The survey was conducted in the April -
June 1983 timeframe.

The 193 users surveyed had 1,454 Tandem CPU's
installed. The sample included both NonStop 1 and NonStop II
models, with an edge to the latter as can be seen in Table 1.

TABLE 1

Number of Tandem CPU's Surveyed By Model

NonStop 1 552 38%
NonStop I1 902 62
1,454 100%

Source: Martin Simpson & Company, Inc.

The average installation size was 7.5 processors per
user. The typical NonStop Il installation was more than one-
third larger than the average NonStop I installation.

TABLE 2

Average Size of Installation By Model

No. of Processors

NonStop 1 9.3
NonStop 11 7.2
Total 10

Source: Martin Simpson & Company, Inc.

Tandem User Profile

The typieal Tandem user had been a customer of the

company for approximately 3 years. The distribution, as set
forth in Table 3, is heavily weighted towards users with 2-3
=02




years of experience with the company. New customers represented
a small percentage of the total. This may possibly be explained
by two factors (1) newer users may be less likely to be members
of the International Tandem User's Group and thus were excluded
from the population (2) shipments to new customers as a
percentage of total placements have been declining for the
company as a whole.

TABLE 3

Tandem: Average Years Of Usage

No. Of Years As A Tandem Customer % Of Users

1 16%
2-3 47
4-5 32
6-7 5
100%

Average of All Users: 3.0 Years
Source: Martin Simpson & Company, Ine.
Geogrpahically, the U:B. represented a

disproportionately large percentage, 85%, of the sample. U.S.
users were farily evenly split between the eastern and western

regions. Europe accounted for only 5% of the sample, yet
comprises 25% of Tandem's custoiner base, Participation from
Canadian, Asian and Middle Eastern users was also
underrepresented. This is attributable to two factors (1) no

telephone interviews were conducted outside the U.S. (2) foreign
users were under significantly more time pressure to return the
questionnaires.

Table 4

Geographiec Distribution of Tandem Users

Eastern U.S. 44%
Western U.S. 41
Canada -
Europe 5

Asia, Middle East

——

6
100%

Source: Martin Simpson & Company, Ine.




Distribution of the wusers by industry was highly
correlated with the breakdown for the company as a whole, as can
be seen in Tables 5 and 6.

TABLE 5

Breakdown By Industry of Tandem Users Surveyed

Banking 19%
Insurance 2
Other Financial 6
Services 17
Manfacturing 14
Government 10
Medical 7
Software House/OEM 5
Education 4
Communications 4
Retail 3
Utilities 3
Transporation 1
Distribution 1
Entertainment 1
Computer Programming 1
Agriculture 1
Religion e
No Response oD
Scientific - )
100%

Source: Martin Simpson & Company, Inec.

TABLE 6

Breakdown By Industry Of Tandem Users Corporate

Banking 19%
Other Financial 10
Manufaeturing 11
Communications 10
Government 9
Medical (|
Distribution 3
Transportation 3
Other 28
100%

Source: Martin Simpson & Company, Inc.




Banking, along with other financial sectors such as
insurance and brokerage firms, is Tandem's most important
industry group, accounting for nearly 30% of sales. This has
risen several percentage points over the past two years
reflecting both increased penetration in this marketplace as well
as a recession-related decline in the manufacturing sector.
Tandem has systems installed at 70% of the 25 largest banks in
the U.S., and has captured many leading U.K. banks as well. The
trend towards the widespread acceptance of automated teller
machines as well as the possible emergence of home banking,
presents an enormous marketing opportunity for Tandem. These
types of real-time, transaction processing applications demand
the fault-tolerance and data integrity that Tandem systems
provide.

Manufacturing usage of Tandem systems as a percentage
of the total has declined due tc the recent recession. Certain
geographical areas, such as Germany, Canada, and the MidWest
U.S., were particularly hard hit. As the economy recovers, we
would expect a resurgence in this sector.

Service industries (consulting, legal, ete.) have grown
in importance to Tandem as has the communications industry.
While users in the communications field were underrepresented in
our survey, we expect dramatic growth in this area for Tandem,
particularly as such services as Telextex grow in importance.

The government &and medical markets are both quite
significant to the company, accounting for about 16% of the
total. Software houses and original equipment manufacturers
(OEMs) comprise a fairly small sector, while the scientifiec
market is of virtually no importance to the company.

In terms of system aecquisition, the overwhelming
majority had purchased their machines (78%). Of those who had
leased, many were among Tandem's newer customers. The third
category comprises those organizations who use Tandem systems but
do not own or lease them.

TABLE 7

Tandem Computers: System Acquisition Method

Own 79%

Lease 14

Use, but does not own or lease 7
100%

Source: Martin Simpson & Company, Inc.




System Selection

As would be expected, Tandem's fail-safe capability was
the primary factor users cited in the selection process. Nearly
50% of those surveyed mentioned redundancy as the Kkey reason for
installing Tandem. Ease of system expansion (particularly the
fact that no reprogramming is necessary) was cited as the most
important factor in the system selection by 24% of the users.
Networking and database management software were cited by 12% and
11% of those surveyed, respectively. Price/performance was
mentioned by a mere 1%, which correlates with the general feeling
expressed throughout the survey that Tandem's systems were too
expensive.

TABLE 8

Primary Reason Given For Selecting Tandem

Fail-Safe Capability 48%
Expandability 24
Networking Software 12
Data Base Management Software 11
Tandem's Reputation 1
Price/Performance 1
Other (1) WL R
100%

(1) Software, IBM Communications, support, ease of
developing new applications.

Source: Martin Simpson & Company, Ine.

Other factors which users mentioned as key reasons in
the selection process were (single responses):

1. Software

2. 1IBM Communications

3. Support

4. Ease of Developing New Applications

5. Desired Software Packages Ran on Tandem
6. Block Structured Language

7. Easy Operating System Maintenance

Users were asked to rate the features listed in Table 9
in order of their importance in the selection process. The
higher the number, the more important the feature. While this
shows the same data as in Table 8, its presentation in Table 9
shows a tighter range in the value placed on the various




eriteria. Again, redundancy and expandability ranked highest,
while data base management software. networking software,
price/performance and the company's reputation were all rated in
the same general range.

TABLE 9

Reasons For Selecting Tandem

Fail-Safe Capability 5.5

Expandability 5.3

Data Base Management Software 3.7

Networking Software 3.6

Price/Performance 3.5

Tandem's Reputation 3.3
Scale 1 Not Important

7 = Very Important
Source: Martin Simpson & Company, Ine.

In terms of seriously evaluating competitive systems at
the time the decision to install Tandem was made, Digital
Equipment was most often mentioned (by 52% of those polled)
followed closely by IBM (49%). The other leading minicomputer
vendors, Hewlett-Packard, Data General and Prime, were mentioned
nearly one-third of the time each. The BUNCH ecompanies
(Burroughs, Univae, NCR, Control Data, and Honeywell) were
evaluated much less frequently, while foreign vendors were rarely
looked at. At the time that most customers made their equipment
evaluations, the new fail-safe start-up companies either were not
in existence or did not represent a viable alternative. While 3%
of thuse surveyed had seriously considered Stratus (and rejected
it because of the company's lack of experience and/or less
powerful product), less than 1% had looked at Synapse and no one
had evaluated Computer Consoles, Parallel Computing, August
Computers or Sequoia. Fully 15% of the users had not evaluated
any competitive equipment, stating that Tandem offered the only
hardware/software solution that fit their needs.




TABLE 10

% Of Tandem Users Evaluating Competitive Equipment

None 15%
Digital Equipment 52
1 BM 49
Hewlett-Packard 31
Data General 27
Prime 19
Burroughs 14
Honeywell 10
Sperry Univace
NCR

Perkin-Elmer
Wang

Stratus

Datapoint

General Automation
Control Data
Modeomp

ICL

GEAC

Siemens

Fujitsu

Gould SEL

Qantel

MA1 - Basic Four
Synapse

Harris

Texas Instruments

AN AN N N NN N QN e e e e e bD LD LS WY AN

Source: Martin Simpson & Company, Inc.

Table 11 sets forth the ratings results on thirteen
characteristies of Tandem, ranked on a scale of 1 (poor) to 5
(excellent). No category was ranked lower than 2.56 (fair-good)
and the majority faired in the good - very good category. Again,
as would be expected, CPU reliability ranked best at 4.33, while
peripheral reliability was more than a full point lower. Disk
drive and printer failures were commonly mentioned as problems.
While service and support of hardware ranked high, software
support was given a low rating (this issue will be discussed
later) as was applications software (customers wanted to see more
from Tandem.) Service responsiveness recieved the lowest overall
ranking, with users commenting that while major problems were
quieckly corrected, minor, but troublesome issues, took Tandem a
long time to resolve. Systems software products were all highly
regarded, with rankings from 3.0 to 3.95. Overall satisfaction
with Tandem was quite high, averaging 3.9.




TABLE 11

Tandem: System Ratings

% Of
Users Responding

CPU Reliability 4.33 100%
Peripheral Reliability 3.23 95
Service Quality 3.61 100
Service Responsiveness 2.56 100
Hardware Support 3.61 100
Sof tware Support 2.88 100
Applications Software 2.70 78
Operating Systems Software 3.65 100
Data Base Management Software 3.70 87
Networking Software 3.95 47
Applications Languages 3.50 93
Program Development Tools 3.00 87
Overall Satisfaction with Tandem 3.90 100
Scale: 1 = Poor

2 = Fair

3 = Good

4 = Yery Good

5 = Excellent

Source: Martin Simpson & Company, Inec.

Users were asked what they liked most about Tandem, the
results of whieh are presented in Table 12. Once again,
reliability was far and away the most highly praised feature.
Users often commented that Tandem's ec¢laim to be truly fault-
tolerant was correct. Few customers mentioned any downtime
problems other than system crashes whiceh occured when Tandem
maintenance personnel were working on the system (See Table
13). Other complaints were (1) there is no redundancy capability
in line controllers (2) Tandem's NonStop philosophy can lead to a
false sense of security if back-up functions are lost without
being brought to one's attention and thus certain failures need
to be highlighted or require operator acknowledgment and (3)
NonStop is difficult to implement in Fortran and TAL.

Many wusers complimented Tandem's treatment of its
customers, with the most frequent comment being a "feeling that
the company wanted the user to be successful." Following on the
same theme, its overall customer support was also well-regarded.

The system's performance and design (both hardware and
software) were frejuently cited as Tandem's greatest strengths,
as was its ease of expansion. Most competitive vendors require
users who need more computer power to upgrade to a higher-level




model, whiech is not only expensive and disruptive, but which
often requires some degree of reprogramming or software
modification. With a Tandem system, new CPU's can be added as
desired without interupting system performance. This has been an
enormous strength for Tandem and one which several of the newer
computer vendors (eg Convergent Technologies) have 'also adopted.

Several users praised the excellent quality of Tandem's
management and staff, with many stating that the level of
professionalism exhibited was unsurpassed in ‘the industry.
Tandem's ease of use and hardware service were also considered to
be strong points.

Additional positive features mentioned infrequently and
thus not listed in Table 12 included: data integrity, ability to
recover from system failures, education centers, and NonStop
I/NonStop Il compatibility.

TABLE 12

Tandem Features Liked Best

No. Of Times Mentioned

Reliability 65
Tandem Attitude/Support 27
System Architecture/Performance/Quality 26
Expandability 20
Quality of Employees 18
Ease of Use 15
Hardware Service 14

System Software

Data Base Management System
Software Development Tools

Fast Response To Major Problems
Networking Software

Enscribe Software

W 0 0O W

Source: Martin Simpson & Company, Ine.

There were many more separate categories given in
response to what users liked least about Tandem. Leading the
list was cost. Many wusers felt that Tandem systems were
significantly overpriced. While Tandem has, from the start,
commanded a premium for its fail-safe capability, this premium
has increased over time due to several factors: (1) competitive
systems (not necessarily fault tolerant) have undergone dramatiec
downward price adjustments while Tandem's prices have stayed
about the same, thus widening the price gap (2) new releases of
the operating system require increased overhead to maintain, thus
raising system cost. Many customers were sensitive to this
issue, complaining that they were forced to maintain an
increasingly costly operating system which has grown to support
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additional software products which these users did not require.
Several usrs commented that it now took four processors to run
the Cobol Compiler, where previously it required two, making it
not only larger, but slower as well,. Clearly, the issue of
growing operating system overhead, which has a direct bearing on
price/performance, will have to be addressed in new products from
Tandem. Other cost issues related to maintenance, memory and
peripherals, all of which were felt to be priced out of line with
Tandem's competitors.

A major source of contention with Tandem was the issue
of software support/quality control. Many users felt that
software support was badly in need of attention. Customers were
concerned that it took too long to get responses to questions
from the company, in some cases, months. Software documentation,

in particular, was felt to be poor. Quality control has
deteriorated, according to some users, resulting in software with
so many bugs it could not run. Specific issues raised with

respect to software support and software products were:

1. Poor language support

2. Inadequate development tools - need more than
an editor and TAL compiler

3. Lack of interactive query language

4. Poor user orientation ("it's better on a P.C.")

5. Would 1like to see a manufacturing control
package and job accounting package for bateh
programs

6. Unavailibility of applications software

7. Complex structure of TAL: need language
between TAL and Fortran/Cobol

8. Software is untested

9. NonStop software is cumbersome

10. Difficulty in predicting system utilization of
an application.

Problems with peripherals related to several factors,
besides cost: (1) difficulty in interfacing non-Tandem terminals
(2) poor sequential I1/0 performance and lack of tape-handling
procedures (3) 600 1.p.m. printer failures (4) lack of disk
compression utility (5) difficulty in diagnosing sporadie disk
errors (6) lack of a one command utility to remove disk
fragmentation and (7) lack of word processing support on the 6530
terminal.

As with most end-user surveys there is a certain degree
of inconsistency. For instance, while staff quality was
mentioned as a strength in Table 12, it was also felt to be a
weakness. Regional differences can best explain this, as most of
the complaints concerning employees were related to field service
offices in partizular locations. In terms of Tandem's
management, five customers expressed concern about its unorthodox
style whiech made it harder to sell the company to the user's top
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management . A few users also felt that customers were getting
involved, against their wishes, in internal company polities.

Other areas of concern were service, performance

(largely related to the operating system problems discussed
earlier) and documentation. Several users were upset about parts
replacement (reluctance on the part of Tandem to replace, rather
than fix, an obviously defective part) and its mierocode policy
(requiring it when not needed) which was felt to be a "marketing

.ploy".

A number of customers felt that while Tandem was great

for interactive tasks, its ability to handle batch processing
applications was weak and in need of greater support.
Additionally, a few users expressed concern that Tandem's pace of
new product development, both hardware and software, was too

slow.

sloppy
before

Other drawbacks that vere singled out ineluded: (1)
hardware upgrades (missing parts) (2) pressure to buy
discount period runs out and (3) lack of leasing

provisions.

Tandem
lryesﬂ -

TABLE 13

Tandem Features Liked Least

No. Of Times Mentioned

High Cost 26
Software Support 25
Software Quality Control 20
Operating System Overhead 16
Staff Quality 14
Peripherals 14
System Performance 12
Field Service 11

After - Sales Support
Maintenance Downt ime
Software Development Tools
Documentation

Bateh Processing Capability
Tandem Management Philosophy
Microcode Poliecy

Parts Replacement

Not Enough New Products

.a:-.s:..r-mcnm—q—qco

Source: Martin Simpson & Company, Inc.

Users were then asked whether they would still choose
if the decision were being made today. 78% answered
without reservation. The central theme appeared to be
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that Tandem still had the best hardware/software solution for
their needs, despite some very real problem areas. 7% were
unsure, stating that the competitive environment had changed
sufficiently since the original decision was made, presenting
other alternatives which would have to be evaluated. Fully 15%
stated that they would not choose Tandem again, with the most
common reason being its high cost. Other reasons were (1) would
prefer IBM (2) would prefer Stratus (3) poor high-speed
communications support and (4) disappointment with Tandem's
system performance and support. It should be noted that the
majority of the 15% responding "no", were planning to add to
their Tandem installations within the coming year, underscoring
the importance of an installed base.

TABLE 14

% Of Users Who Would Select Tandem If Decision Were Made Today

Yes 78%

Maybe 7

No 15
100

Source: Martin Simpson & Company, Ine.

32-bit systems have repidly become the standard
architecture in the minicomputer industry. These systems provide
four principal advantages over 16-bit minicomputers. First, 32-
bit word length allows more direct memory addressing capability,
permitting direct access of up to 4 billion words or 16 billion
bytes versus 64,000 words or 128,000 bytes for 16-bit
processors. As a result, 32-bit systems have higher throughput
and are therefore more productive. Third, computations are more
precise as more significant digits c¢an be carried through
calculations. Finally, program development is made easier by the
longer word length.

Tandem's produet line is still 16-bit. Customers were
asked how they felt about a Tandem 32-bit processor. 62% felt it
was either somewhat (41%) or very (21%) important, while 35%
considered the issue irrelevant. 32-bit systems are generally
most appropriate in scientific applications, particularly those
with heavy number ecrunching tasks. As can be seen in Table 5,
none of the Tandem users surveyed fell into this group. While
many users felt that the type of processor was not important as
long as the system did the job, some felt that it would improve
system throughput. Others felt that sinece the industry was
adopting 32-bit ar . hitecture, Tandem should too. A 32-bit Tandem
system is not likely to be introduced before 1984 and will
probably not be fully compatible with Tandem's current 16-bit
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systems. While most users can wait until next year (though
perhaps not new customers), the compatibility issue will prove to
be a thornier issue, in our opinion.

( TABLE 15

Importance Of Tandem 32-Bit Processor

Very Important 21%
Somewhat Important 41
Not Important 35
Undecided ot
100%

Source: Martin Simpson & Company, Inec.

"ENCOVMPASS", Tandem's relational data base management
system, has acheived excellent acceptance. As can be seen in
Table 16, 56% have installed or plan to install the product.

TABLE 16
Tandem: ENCOMPASS Usage Plans

R
Have Installed or Plan to Install 56%
Do Not Plean to Install 40
Undecided 4
100%
Source: Martin Simpson & Company, Inc.
Far fewer users, 18%, were planning to add "Transfer."
This is a new software product, which based on the "Expand"
network, will integrate electronie mail, facsimile and
communications. It will tie together all types of equipment,
regardless of the location or application.
¥
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TABLE 17
( Tandem: TRANSFER Usage Plans
Have Installed or Plan to Install ‘ 18%
Do Not Plan to Install 70
Undecided 12

100%
Source: Martin Simpson & Company, Ine.

Table 18 sets forth the breakdown of installations
polled by model. NonStop Il's have a decided edge over NonStop
I's, while 18% of the users had configurations consisting of both
models.

Table 18

Breakdown of Tandem Installations By Model

NonStop 1 36%

NonStop I1 46

Both Models 18
100%

Source: Martin Simpson & Company, Inec.

Tandem introduced the NonStop Il in 1981. A trade-in
poliey was instituted whereby customers received larger and
larger credits for the NonStop I the longer they waited to
upgrade. This was done in to provide an orderly transition to
the new product line. At the final stages of the trade-in
program, 100% credit was given for NonStop I CPU's traded in for
a NonStop 1II. (CPU's account for approximately 50% of total
system value). The trade-in program ended on June 30, 1983. As
can be seen in Table 19, 38% of those polled had already upgraded
while an additional 15% planned to do so (and we assume they
already have since the poll was taken before the program
ended). 13% had decided not to upgrade. Reasons given included
(1) not enough additional power to justify the additional cost
(2) paying for what you don't need (3) too costly, even with the
trade-in credit and (4) would prefer to front-end the system with
microcomputers and (5) are waiting for the NonStop III. Only 8%
had started out with NonStop Il's, reflecting the diminshing
contribution from new customers, versus old.
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TABLE 19

NonStop Il Expansion Plans

Already Upgraded to NonStop I1I ¢ 38%
Plan to Upgrade to NonStop II 15
Started With NonStop II 8
Have Decided Not to Upgrade 13
Haven't Made a Decision Yet 18
No Response A
100%

Source: Martin Simpson & Company, Inc.

Table 20 sheds some light on the pricing issue at
Tandem. Average revenues per CPU have nearly doubled in six
years, despite declining prices for the industry as a whole.
Tandem has effectively maintained its prices, but is now running
into customer resistance. It should be noted, of course, that
newer CPU's are also much more powerful.

TABLE 20

Tandem Revenue Per CPU

CPU's Revenue Per CPU (1)

($000)
1977 69 $111.6
1978 176 138.1
1979 389 144.0
1980 653 166.9
1981 1,210 172.2
1982 (2) 1,542 202.4
1983E (2) 1,950 220.0

(1) Includes Service

(2) Inerease in Revenues Per CPU are somewhat
distorted on the high side as shipments
represent net numbers and do not take into
account returned NonStop I's.

(E) Estimate

Source- Martin Simpson & Company, Inc.




Perhaps the most impressive part of this survey is the
fact that 97% will either definitely (58%) or probably (39%)
expand their installations during the next twelve months, while

{ only 3% will not. Not only does this demonstrate the value of an
installed base and how difficult it is to convert software to
another vendor, but also wunderscores customer loyalty to
Tandem. Many of the wusers who complained the 1loudest about
certain issues were the ones who were expanding their
installations the most! However, combined with the results shown

in Table 14 where 22% would possibly not choose Tandem again, it
highlights the faet that while existing customers may be loyal,
new customers may be hard to get unless some of the
price/performance and support issues are resolved.

TABLE 21

User Expansion Plans Within Next Twelve Months

Will Definitely Expand 58%

May Expand 39

Will Not Expand 3
100

Source: Martin Simpson & Company, Inec.

’ Table 22 sets forth the percentage of users planning to
\. expand within the eight categories listed. 69% of those polled
were planning to add more Tandem processors. (This does not

ineclude NonStop 11 upgrades.) A total of 860 CPU's are expected

to be added over the next twelve months, averaging 4.46 per

user. Most were adding one or two CPU's while one customer
planned to add 30 processors. The 860 CPU's represent more than
two quarters' worth of Tandem shipments, indicating that if

customers follow through with their plans, 1984 should be a very
strong shipment year for the company.

TABLE 22

Tandem Expansion Plans By Product Category:
CPU's, Memory, Disk Drives, Terminals and Printers

% Of Users Expanding

CPU'S 6 9%
Tandem Memory 61
Non - Tandem Memory 5
Tandem Disk Drives 76
Tandem Terminals 37
Non - Tandem Terminals 49
Tandem Printers 21
Non Tandem Printers 52

Source: Martin Simpson & Company, Inec.
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TABLE 23

Tandem CPU Expansion Plans Within Next Twelve Months

No. Of CPU's Planned (1) % Of Users
1 ' 37%
2 34
3-10 22
11-20 5
21+ 2
100%

Total CPU's Planned: 860
Average Planned CPU's User: 4.46
(1) Does not Include Upgrades of NonStop I's to NonStop Il's

Source: Martin Simpson & Company, Inc.

61% of those polled planned to add Tandem memory. The
average addition was 6.8 megabytes per user and a total of 1,320
Mb. Only 5% were planning to buy foreign memory (a total of only
34 Mb). However, several users felt that non-Tandem memory would
become more prevalent unless Tandemn lowered its memory prices.
To date, this has certainlly not been the case.

TABLE 24

Tandem Memory Expansion Plans Within Next Twelve Months

Amount of Memory Planned % Of Users

Less than 1 Mb 26%

1.5 - 4 M 48

5 - 10 Mb 13

Greater than 10 Mb I
100%

Total Tandem Memory Planned: 1.32 Gb
Average Tandem Memory Planned Per User: 6.84 Mb

Source: Martin Simpson & Company, Inc.




TABLE 25

Non-Tandem Memory Expansion Plans
Within Next Twelve Months

Amount Of Non-Tandem Memory Planned % Of Users
Less Than 1 Mb 11%
1.5 - 4 M 33
5 - 10 Mb 22
Greater Than 10 Mb 0
Undecided 34
100%

Total Amount of Non-Tandem Memory Planned: 34 Mb
Average Planned Amount of Non-Tandem Memory
Per User: 180K

Source: Martin Simpson & Company, Inc.
76% of the users (more than any other category) planned
to buy more disk drives, for a total of 1,525 units; '‘ofr an

average of nearly 8 drives per user. The most popular sizes were
128 Mb and 240 Mb capacities.

TABLE 26

Tandem Disk Drive Expansion Plans Within Next Twelve Months

No. Of Tandem Disk Drives Planned % Of Users
1-2 59%
3-6 28
7-100 10
101+ L 1S
100%

Total Disk Drives Planned: 1,526
Average Disk Drives Planned Per User: 7.91

Source: Martin Simpson & Company, Inec.

While 37% of those surveyed intended to purchase Tandem
terminals, not too far below the 49% planning to add third-party
terminals, the difference is enormous in terms of the absolute
number of units to be added. Approximately 1,300 Tandem Model
6530 terminals will be bought, averaging 6.8 per user, with the

majority purchasin very small quantities. However, these same

users plan to buy nearly 17,000 non-Tandem terminals, for an

average per user of 86 units. As would be expected, cost is the
= Jg1%s




major factor and several customers complained that Tandem priced
its own terminals at approximately three times the third-party
competition.

TABLE 27

Tandem Terminals Expansion Plans

No. Of Tandem Terminals Planned % Of Users
1-2 19%
3-5 25
6-10 7
11-40 29
41-60 4
61-100 2
101+ 4
100%

Total Number of Tandem Terminals Planned: 1,311
Average Number of Tandem Terminals Planned Per User:
6.8 Units

Source: Martin Simpson & Company, Inec.

TABLE 28

Non-Tandem Terminals Expansion Plans

No. Of Non-Tandem Terminals Planned % Of Users
1-2 10%
3-5 15
6-10 22
11-40 24
41-60 13
61-100 5
101-500 5
500-1000 4
1000+ S i

100

Total Number of Non-Tandem Terminals Planned: 16,676
Average Number of Non-Tandem Terminals Planned Per
User: 86 Units

Source: Martin Simpson & Company, Ine.




The same situation prevailed for printers. More than
half of the users polled planned to add third-party printers, for
a total of 1,053 wunits, or an average of 5.5 wunits per
customer. Only 21% expected to buy Tandem printers, for a total
of 153 nnital

TABLE 29

Non-Tandem Printer Expansion Plans

No. Of Non-Tandem Printers Planned % Of Users

21%
27
44
=0
100%

NN -
+ ovn
o

Lt |

Total Number of Non-Tandem Printers Planned: 1,053
Average Number of Non-Tandem Printers Planned Per User:
5.5 Units

Source: Martin Simpson & Company, Inc.

TABLE 30

Tandem Printer Expansion Plans

No. Of Tandem Printers Planned % Of Users
1 53%
2-5 33
6+ 14
100%

Total Number of Tandem Printers Planned: 153
Average Number of Tandem Printers Planned Per User: .8
Units.

Source: Martin Simpson & Company, Inec.




Coneclusion

The survey results were generally quite positive but
did identify some major problens that Tandem must ecope with.
Overall, most users felt that Tandein still offered the best total
solution for their needs. Redundancy and easy expandability were
the most important reasons in the selection process, followed by
software, particularly data base management systems and
networking. While competition in the fault-tolerant marketplace
has intensified, Tandem still has a very significant lead, in our
analysis. The newer entries (Stratus, Synapse, August, Parallel,
No Halt) are largely still untested, often lack software, and
most are less powerful than Tandem. Several of the leading
computer vendors (Digital Equipnent, IBM, and Hewlett-Packuard)
have introduced systmes with some degree of redundaney but none
offer truly fault-tolerant systems. Designing a fail-safe system
which is compatible with existing software is an enormous
engineering challenge.

Clearly, the survey results indicate a high degree of
customer Jloyalty as evidenced by the 97% who will either
definitely or probably expand their installations in the coming
year. However, the price/performance question is a thorny issue,
particularly in terms of operating system overhead. The new
products, due out later this year, should address this problem.
Until these produets are announced, it may prove difficult to add
significant numbers of new customers.

The on-line transaction processing market is one of the
fastest growing segments of the computer industry. Tandem has an
excellent foothold in this market, particularly the banking
segment which is growing at roughly twice the rate as the
industry as a whole. The company's potential continues to be
enormous and $1 billion in revenues by 1986 appears to be a very
attainable goal.

Le-ellen Spelman

Additional Information Available on Request
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APPENDIX

ITUG CONTIDENTIAL TANDEM SURVEY

Dear Tandem User,

Thubn-l ® bas besn denigoed to provide the [TUG Board of Direction and the survey sp . Martin Sumg & Co , with
rial, and unbiased inlormation about Tandem users Phﬂhﬂ&nmwuhnﬂmunuum.wnn
lupo?h.nnlap.hshoonpnaddm—dhrm The postage has been prepaid for all resp g the ques-

m:.sm.us location Mmmmmmg:m.lunmmmm-ummmus 50 please
atlach wha! = y to return this

All of your answers will be kept STRICTLY CONFIDENTIAL. No individual respond: will be identiied. By guaraniesing you com-
plete conlidentialily, we hope you will respond ireely and accurately
Thank you very much for your und ding and deral Ploase maul this on or before May 20, 1983 so tha! your opinion is
counted We need to hear lrom you and lppmmu your cooperahion

INSTRUCTIONS: Please circle or mark the response(s) which are most appropriate. 1l rw would like 1o make additicnal comments or
explain any ol your answers lurthe:, please use Page 2 (the back) ol this sheet

A Do you or your organization own, lease, ot use & Tandem sysiem? Please circle the answer which best describes whether o1 not

you are an ofticial Tandem custome: Please circle culy one answesr ) <4>
The Tandem compute: system used by me and/or my c:ganization

11 s owned by me of my crganization

12 is leased by me or my organizatics

13 . useed, bul not owned o1 lsased, by ms or my organiastion.

B. How many years have you been & Tand or a Tandem user? (Il you have been a cusiomer or user for less than | 5
years, plsase put down *1” year ) <S>
{a} | have been & Tandem ¢ for {s)

(b) | have been & Tandem user lor yoar(s)

C. What is your principal spplication on or use of your Tandem? <&

D. Which single category below best describes your organizaticn 7 (Please circle oaly one answer. Thank you ) <B-9>
(1] Basking [2] Fizance, sxcluding banking or
13] lasurance [4] Education and/er d
[S] Medical 6] Maculactunag
[7] Governmen! i8] Transporiaticn
|8] Services 110] Sciennlic
[11] Onher (please specily) e . a — B ——

E What is the geographic location of your primary Tandm sysiem” (Ploase curcie nulr one answer. Thank you ) <i0>

[1] Eastern U S5 (Easi of the Missisuppi)

[2] Westers US (West of the Misssssippi)

|3] Europe (wcluding U K and Scandanavia)

4] Canada

|S] Other (please specity the country) —

Pleass rank your reasons {or selecting Tandem. Use a scale of | thru 7, where *1* = the lsast importan! reason and “7" = the most

importan! reason (ot selecting Tandem. Thank you.

|—1 F. NonSiop capability <li> ¢ =2 ] G Tandem's repulation <12>

|— ] H Ezpandability <1 = Data Base management soliware <l4>

l——1 |. PricePerdcrmance <15> [ | l Networking capability <l6>
<17>

|——] L Onher (please specily) T e
M What other vendors were seriously evaluated belote you chose Tandem? (Please curcle as many ss apply Thankyou ) <18.35>

[0l] NCR [02] Prme |63] Data General
|04] Hewlett Packa:d [0S] Synapse 106)] August Computers
107! Burroughs {08] Honeywell 108) Stratus
[10] Paragon Systems [11] IBM [12] Parallel Computing
113] DEC [14] Sequosa |15] Frime
116] Compute: Conscles i17] Other (please lut)
N. i the decision were beung made lodey. would you still select Tandem? <35>
1] Yes 121 Neo
O Plsass brislly explain your answer to the p question. Thank you <37-38>

Plﬂu rale Tandum on u:‘h of the iems, below,. using the lollowing scale
I » Poor. 2 « Faur. 3 = Good 4 = Very Good. § = Excelleni, § = Dox't Know/Not Applicable

P |—_) CPU reliability <35> Q. | Peripheral reliability <40>
R | | Service quality <4l> S |——| Service msponsiveness <A
T 1 | Hardware suppornt <43 U. | —— ] Soltware support <44>
V |— | Apphcations soltware <45> W |____] Operating Systems soltware <46>
X 1 | DEMS schware <4T> Y |— ] Networking soltware <48>
2 |—_| Applications ianguages <49> AA || Program developmeni tools <50>
BB |__ | Overall sausfaction with Tandem <51>




Do you use or plan 1o use the lollowing Tandem products?

CC TRANSFER 1] Yes [2] No <52>
DD ENCOMPASS [1] Yes [2]No <53>
EE How impartant i1s o 32 bit Tandem processor 10 you? (Please circle one answer )
|| Very important |2] Somewhai imporiant |3] Not impariant
How many Tandem system CPU's do you have or use? .
FF NonSiwop 1 CPU's 5 <55.56> GG NonSiop Il CPUs —e <57-58>
HH Is your system or the one you use composed of TNS I's o1 TNS II's? The system | use consista of <55>
|1] only NoaStop I's 12] only NonStop II's 3] both NonSiop I's and NonSiop II's
Il Il you have or had NonStop I's. did you or do you plan to upgrade to NonStop II's?
(1] Already upgraded 1o NS I |2] Plas 1o upgrade to NS 11
[3] Started with NS - never had NonStop <60>
(4] Have decided not o upgrade |5 Haven'' made a decison yet
Il 1t you answered "4" or "5” in the last question. please bnielly explain why you are nat or may not upgrade Thank you <61-62>

KK Will you be expanding your Tandem system in the next |2 months?
111 Vea dehiniinlv |2] Maybe 13] Neo, definitely not <B3»

LL I you answered. “Yes™ or “Maybe”™ ("1” or "2 in the preceding question), please describe how you plan to sxpand your system or
installation(s) and give ihe approzimaie number of additional pieces ol equipment, as listed below. which you plan 10 acquire
(remember, your organization’s name is not identilied with this response so all inlormalion will be kept sinctly conlidennal) “Ous
general plans are lo

— = : — - - = i — <Bh4-65>

MM Number of additional CPU's to be acquired | _ e <b6-67>
NN Amount ol addilional Tandem memory: <68-69>
OO0 Arunt ol additional non Tandem memory <70-71>
PP Numbe: ol additionsl Tandem disk drives. __ __ <7115

OO Number ol additional Tandem termunals: L <74.75>
RR Numbe: of additional non-Tandem terminals: — <I6-77>

5SS Number of additional Tandem printers - = <78-79%>

TT Numbe: ol additional non-Tandem printers: = <BO- 81>

(In the event yo have & specilic numbe:, pleass give your best estimate for the preceding questions Thank you.)

i - I = = S— SR —

VV What s your + biggest compliment. il any, that you bave for ot abou! your Tandem or about Tandem Computers
Incorpatated Tha! 1. what do you like mosi?) <BE-87>

WW Wha! n vour mingle biggest complaint, il any, tha!t you have aboul your Tandem or about Tandem Computers

Incorporated® [Thalis what bothers you the most?) <B8-89>

XX Name the singie moat important suggestion you can make to improve the International Tandem Usetr's Group <80.81>

cevse U vou have additionsl comments, suggestions of would like 16 explain an answer in detail, please use the lollowing space Please
leal free 1o call Aaron Harber st (303) 443-2620 for clanhication ol any question

Please 1eturn this questionnaite (no later than May 20, 1983) 10
ITUG CONFIDENTIAL TANDEM SURVEY
P O Box 2184
Boulder, CO B0306
UsA

Thank you very much lor your cooperation. The results will be published lor everyone in the ITUG NEWSLETTER Again, return this
questionnaite on of belure May 20th Thanks!




