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Tandem Computers 

* Company repositioning nearly complete. 

* New high-end product expected in April • 

• E.P . S. estimates raised to Sl.20 in FY86 and Sl . 70 in FY87 . 

• Rating raised to 1-2. 

TNDM (24 7/8) -- NYSE 

Earnings Per Share Shares 
Fiscal Year Ending PI E Ind. Opinion 0 / 5 

52-
Week 

9/85 9/86E 9 / 87E 1986E Div. Yield N L (mi 1. ) Range 
$0.82 $1. 20 $1. 70 20.7X 1 2 42.2 

OJIA: 1713.99 Priced as of the close, January 27, 1986. 
SoP 400: 250.18 

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

4 = S~ap, 5 = Sell 

INVESTMENT CONCLUSION 

26-13 

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 S1.70 for Fya7 from our 
previous estimates of Sl.05 and $1.50. Calendar E.P.S. estimates are 
S1.40 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 
quarter E.P.S. estimate to $0.20, up from SO . 12, and versus SO.16 a 
year ago. 

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

Company Focus Sharpened 

The company is f ocused on strateg ic markets and has gathered 
independent s oftware houses as well as a few third party alliances to 
support these markets. Its new products roll-out, which began with it s 
new disks and operating system release las t fiscal year, will continue 
for the next twelve months with new high-end and low-end processors and 
more software releases. Tandem is inc reasing it s 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 mar k 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 ove r 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 ove r the 
next several quarters. 

TANDEM COMPUTERS INC. 
Revenue and Earnings Projections 

Revenues (SM) 
Gross Margin 
Pretax Margin 
Tax Rate 
E.P.S . 
Prior Year E.P.S . 

Q1 
$170 

65.4% 
12.3% 
44.5% 
$0.2BA 
$0.34A 

Q2 
$170 

65.5% 
9.0% 

44.5% 
$0 . 20 
$0 .16A 

Q3 
$190 

65.0% 
12.4% 
44.5% 
$0.30 
$0.06A 

Source: Prudential-Bache Securities, Inc . 

Q4 
$210 

65.0% 
15.0% 
44.5% 
$0 .4 0 
$0.27A 

f'YB6 
$740 

65.2% 
12.3% 
44.5% 
$1.1B 
$0.B2A 

FYB7 
$905 

65 . 5% 
14.7% 
44.5% 
$1. 71 
$1.1B 

Prudential-Bache Securities makes a prlmary over-the-counter market in 
the shares of Tandem Computers. 
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11-26-85 (RN-513108) 

TANDEM COMPUTERS INC. (*) 
(TNDM - $18 5/8) 
Analyst Meeting Encouraging for the Longer Term 

outstanding: 
Rating : NEUTRAL-l Shares 

52-Week Range : 28 5/8-12 7/8 Dividend : None 

FROM TO 

EPS 1984A : SO.80 PIE 1984A: 23.2x 

1985A : SO.82 
1985A : 22 . 7x 

1986E : S1. 00 $0.95 1986E: 19.6x 

Projected 5-year 
operating return on 

grovth rate: 25.5\ tangible assets: 

Market Proxy ROR1 : 13.6\ Total debt/equity: 

Company RORl : -6 . 4\ Return on equity: 
1.71 Reinvestment rate: 

41,623,000 
Yie Id: None 

14 . 2\ 
5 . 4\ 
8.9\ 
8 . 9\ 

Market cycle beta: 

(*) Fiscal year ends Septembe r 30 . D9L makes a market 10 this security. 

POINT OF VIEW Tandem's lightly attended analyst meeting in cupertino was of 
above-average interest. A picture of a company very strong technically 
with a strong balance sheet came through loud and clear . Financially. 
the implications of the meeting ~ere for some moderation in estimates. 
finally, note ~as made of the marketing reorganization in october. We 
believe this is of major signif icance , partly because it addresses the 
major issue before the company . We are maintaining our Neutral-

1 

rating. 

TECHNOLOGY 
Tandem reinforced ~hat ~e think we already knew. The company has 

good hard~are, complemented by the ~ell regarded Fujitsu-built disks. 
Programs are in place that ~ill improve hard~are still more , and drive 
the price-performance curve nicely. We guess a ne~ VLSl processor will 

be coming out in early 1986 . 

Simi larly, the cOllipany has a strong sui te of system software and 
the third party application softvare program is coming along quite 

well. 
We ~ere not surprised, since we have felt these areas were in good 

shape for some time . 

FINANCIAL 
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The balance sheet i s po~er f ul . Cash of $129 million on September 
30 , versus short-term debt o f $7 mill ion and tota l current l i abil i ties 
of $87 mi llion speak f o r themselves . The r e is onl y $4 million in 
long-term debt a nd $420 mil lion i n equ ity . 

The compa ny 's v i ev o f the ea rni ng s p icture i s as follows : 

1 . The compa ny expects December quarter r evenues and earnings to 
be sequen t i all y down fr om the su rprisi ng ly strong fis cal f ourth quarter 
ended Sept embe r 30. 

2 . The fi r st hal f o f fiscal 1986 (through Ma r ch) is li ke ly to be 
down versus the first hal f o f f iscal 1985 . 

3 . The second hal f should be up , based pa r tl y on produc t pl a ns; 
in part , on expectations of improving market conditions . 

4 . The company expects an up year for earnings on ~ moderat e~ 
revenue growth . 

We are not bound by the compa ny ' s nevs in any way, but fee l t he 
basic message is probably correct . We are going to mod e r at e ou r $1 .00 
estimate fo r fiscal 1986 (Sept embe r ) on an 18% r ev e nue grovth 
assumption to $0 . 95 on slightly ove r 15% . This is admitted ly 
non-significant . The company has $1 .50 pe r share ea r ning pover under 
more normal industry conditions nov . 

MARKETING 

We have commented favorably before on t he appointmen t o f Gerald 
Peterson to head wo r l dwide market i ng in October . Not only d id we think 
well of Mr . Pe t erson in his rol e as head of i nternational ma r keting , ~e 
also t hought .... ell o f the ne ... ' mar ke t i ng co ncepts . 

Without going i nto a p l e tho ra of detai l, t he compan y ' s view of the 
market is that it is go ing i n the direc tion of a single or i ntegrated 
environment (presumably .... ith mul t i ple vendors) and those companies that 
do .... ell ~ill be t hose .... ho have a sys t ems approach and can help in this 
process. Tandem is o rga n iz ing t o address this need fo r thei r o .... n . 
relatively blue chip. 1,000 or so customers , but new ones as well . 

As .... e see it, this is right on . In fact , without this app roach .... e 
think Ta ndem .... ould s t agna t e or stultify . We are now more confident of 
Tandem's growth (at same rate) than befo re . 

The cruc i al lim i t ing fac t or on Tandem ' s gro~th. namely IBM, is 
not , ho .... ever. going to go a .... ay . We believe growth expectations of 
investors ge nerally have been too high and are compatib l e .... it h r ates 
li ke 15\ to 20\ ( .... e a r e using 16\) . We consider the s toc k mode r ately 
undervalued and mai ntai n our Neu t ra l - 1 r ating . 

Last Resea r ch Abstrac t on Tandem Comput er , I nc .: October 29, 1985 . 

DBL makes a market in thi s s ecu r i ty . 
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Tandem Computers 
* Company repositing for better profitability and growth nearly 

c6mplete . 

• 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 
Fiscal Year Ending 

9/85 9/86E 9/87E 
~0 . 82 ~1.05 ~1.50 

PiE 
1986E 
20.7x 

Ind. 
Div. Yield 

Shares 
Opinion O/s 

N L (mil.) 
2 2 41.6 

DJIA, 1511.24 
S&P 400, 229.56 

Priced as of the close. December 12. 

Opinion Legend: N = Up to 6 Months, L = 6 to 18 Months 

52-
Week 
Range 
29-13 

1985. 

1= Aggressive Purchase, 2 = Accumulate, 3 = Average Performer 
4 = Swap, 5 = Sell 

INVESTMENT CONCLUSION 
We have raised our rating on Tandem ~tock to 2-2 from 3-3. There " 

are still risk~ 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 progre~s 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 control~ 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 FY8s. 

* 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 increa~e 
transaction~ per second performance to four to five times that of the 
TXP when it was introduced. A new high- end processor is expected in 01, 
1986. 
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* 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 p r ogram 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 301 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 earning~ 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 
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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. 

Tan.dem 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 & Aj 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 s eeking independents in targeted markets. This is 
a break through for Tandem . whose actions toward the software houses 
have been ambivalent until recently . Now. these relationships are 
getting high level. consistent attention. Applicati o ns software is 
c ritical 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. 
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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 
sales force 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 sales force capable of differentiating its products and 
targeting appropr~ate 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 prOocessing 
market remains the best one for applications requiring over 5 
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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Tandem Computers - Company Report 
(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 
o n 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 quarterly projections, included in Table 1, 
reflect a weak first half in revenue gains and a rebound in the second 
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half from new high-end processor shipments and more applications 
software. Fiscal 1986 revenue growth is projected at 17 . 4%. Gross 
margin is 62.5% for the full year. 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 $8 million in long-term capitalized 
lease obligations. 
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Table 1 
TANDEM COMPUTERS , INC. 
Quarterly Income Statement Projections 
Fiscal Year Ending September 1986 
($ Millions) 

Part i of 3 
Percent 

Percent Change Percent 
of Prior of 

10 86E Revenue Year 20 86E Revenue 

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 

5168 

136 
32 

64 
61.9% 

21 

70 
13 

2 

15 

6.0 
42 . 0% 

9.0 

EARNINGS PER SHARE 50.21 
Average Number of 

Shares Outstanding 42.0 

100.0% 

81.0% 
19.0% 

38.1% 

12.5% 

41 . 7% 
7.7% 
1.2% 

8.9% 

3 . 6% 

5.4% 

5 . 2% 5165 

1.4% 132 
25.4% 33 

3.2% 63 
61.8% 

38.8% 22 

16.7% 72 
-42.2% 8 

5.9% 2 

-38.5% 10 

-42.1% 4.0 
40.0% 

-35.8% 6. 0 

-37.0% 50 . 14 

1.7% 42.3 

100.0% 

80.0% 
20.0% 

38.2% 

13.3% 

43.6% 
4.8% 
1. 2% 

6.1% 

2 . 4% 

3.6% 

Percent 
Change 

Prior 
Year 

12.6% 

9.9% 
25 . 0% 

9.2% 

28.8% 

16.1% 
-17 . 6% 

27.1% 

-11. 3% 

-9 . 8% 

-12.3% 

-12.6% 

0.3% 
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Part 2 of 3 

Percent Percent 
Percent Change Percent Change 

of Prior of Prior 3Q 86E Revenue Year 40 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% 

S,G, and A 75 39.5% 7.9% 80 38 . 1% 12 . 9% 

OPERATING INCOME 21 11.1% NM 26 12.4% 50 . 0% 
INTEREST, Net 2 1.1% 54.1% 2 1.0% 32 . 5% 

PRETAX INCOME 23 12 . 1% NM 28 13 . 3% 48.6% 
TAXES 9 . 2 4.8% NM 11.2 5.3% 45.0% Tax Rate 40.0% 40.0% 

NET INCOME 13 . 8 7 . 3% 477.9% 17 8 . 0% 51.1% 
EARNINGS PER SHARE 
Average Number of 

$0.32 465.7% $0 . 39 45 . 6% 
Shares Outstanding 42.8 2.2% 43 . 2 3 . 8% 
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Part 3 of 3 

Percent 
Percent Change 

of Prior 
F'i 86E Revenue Year 

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 

$733 

596 
137 

275 
62.5% 

93 

297 

68 

8.0 

76 

30 . 4 
40.0% 

46 

EARNINGS PER SHARE $1.07 
Average Number of 

Shares Outstanding 42 . 6 

100.0% 

81 . 3% 
18 . 7% 

37 . 5% 

12.7% 

40.5% 

9.3% 

1.1% 

10.4% 

4 . 1% 

6.2% 

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% 

Source: Prudential-Bache securitie~, Inc. 
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Tandem Computers - Company Rep ort 
(continued) 

Table 2 
TANDEM COMPUTERS, INC. 
Quar terly Income Statement projections 
Fiscal Year Ending September 
($ Millions) 

Part 1 of 2 

Percent 
Percent Change 

of Prior 
FY84A Revenue Year 

TOTAL REVENUE $532.6 100.0% 27 . 3% 

Product 448 . 6 84.2% 24.6% 
Service 84.0 15 . 8% 44 . 5% 

COST OF REVENUES 218.8 41.1% 29 . 7% 
Gross Margin 58.9% 

RESEARCH and 
Development 52.5 9 . 9% 34.1% 

S,G, and A 210 . 2 39 . 5% 30.9% 

OPERATING INCOME 51.1 9 . 6% 2.7% 

INTEREST , Net 5 . 2 1.0% 610.0% 

PRETAX INCOME 56 . 3 10 . 6% 11. 5% 

INCOME TAXES 23 . 1 4.3% 17 . 2% 
Tax Rate 41.0% 

NET INCOME 33.2 6.2% 7 . 8% 

EARNINGS PER SHARE $0.80(*) 6.2% 

Average Number of 
Shares Outstanding 41.4 1. 5% 

Percent 
of 

FY85A Revenue 

$624 . 1 100.0% 

515.1 82 . 5% 
109 . 0 17.5% 

240.1 38.5% 
61 . 5% 

71.6 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 FY84~ FY85A 

Percent 
Change 

Prio r 
Year 

17.2% 

14 . 8% 
29 . 8% 

9.8% 

36 . 3% 

24 . 8% 

-2 . 0% 

20 . 6% 

0.1% 

-4 . 9% 

3 . 5% 

2 . 5% 

1. 0% 
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Pretax 
Profitability 

Asset Turnover 
Pretax Return 

on Assets 
Leverage 
Pretax Return on 

Average Equity 
Tax Retention Rate 

0.106 
1.161 

0.123 
1. 337 

0.164 
0.590 

Implied Growth Rate 0.097 

Inventory Turnover 2.5x 
Inventories in Weeks 21.2 Weeks 
Receivables in Days 91.1 Days 

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

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

0.090 
1.184 

0.107 
1. 325 

0.142 
0.610 

0.086 

2.8x 
18.6 Weeks 
90.6 Days 

12 



• 
• 

Table 2 
TANDEM COMPUTERS, INC. 
Quarterly Income Statement projections 
Fiscal Year Ending September 
($ Millions) 

Part 2 of 2 

Percent 
Percent Change 

of Prior 
FY86E Revenue Year 

TOTAL REVENUE $733 

Product 596 
Service 137 

COST OF REVENUES 275 
Gross Margin 62 . 5% 

RESEARCH and 
Development 93 

S,G. and A 297 

OPERATING INCOME 68 

INTEREST . Net B 

PRETAX INCOME 76 

INCOME TAXES 30 . 4 
Tax Rate 40 . 0% 

NET INCOME 45.6 

EARNINGS PER 
SHARE 

Average Number of 
Shares 
Outstanding 

$1.07 

42.6 

100.0% 

81.3% 
18 . 7% 

37.5% 

12.7% 

40 . 5% 

9.3% 

1.1% 

10.4% 

4.1% 

6.2% 

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% 

Percent 
Percent Change 

of Prior 
FY87E Revenue Year 

$880 

710 
170 

326 
63.0% 

106 

343 

105 

4 

109 

43.6 
40.0% 

65.4 

$1.51 

43.4 

100 . 0% 

80.7% 
19.3% 

37.0% 

12.0% 

39.0% 

11 . 9% 

0.5% 

12 . 4% 

5.0% 

7.4% 

20 .1% 

19.1% 
24 . 1% 

18.5% 

14 . 0% 

15.5% 

54 . 4% 

-50.0% 

43 . 4% 

43 . 4% 

43.3% 

40.8% 

1.9% 

(*) Does not include $0 . 24 accumulated DISC tax reversal. 

PERFORMANCE RATIOS FY86E 

Pretax 
Profitability 0.104 

Asset 'rurnover 1.226 
Pretax Return 

on Assets 0.127 
Leverage 1 . 333 

FY87E 

0.124 
1.254 

0.155 
1. 367 

13 
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Pretax Return on 
Average Equity 

Tax Retention Rate 
0 . 170 
0 . 600 

Implied Growth Rate 0.102 

Inventory Turnover 
Inventories in Weeks 
Receivable in Days 

3.4x 
15.5 Weeks 
86.2 Days 

Sour ce : Tandem Computers . Inc. 
prudential - Bache Securities. Inc . 

0.212 
0.600 

0 . 127 

3 . SX 
14 . 8 Weeks 
83.6 Days 

Prudential - Bache securities makes a primary over-the- counter 
market in the shares of Tandem computer. 

14 
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Bambreeht <It Quist Incorporated 

TAlIDEIl COMPUTRBS INCO&PORATEO (OTe-THOII) $18 7/8 

51-Week 

I!!DKe 
$13-29 

Market 
Vol. (mil.) 

$786 

Year _ September 30 

_EPS 
19MA 1985A 1985E 

$0.80 $0.82 $0.90 

DmI: 1404.36 

CalencIarP{B 
1985 1986 

29 21 

SPIN: 214.90 

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

TNnd-Line 
Growth Rate 

25% 

Note: a 

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

Pourth Quarto< Results Year to Date: 12 Months 

9/30/85 9/30/84 'l6 Chg B<ltQ 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 (7) 10.5 34.4 33.2 4 
EarnIngs pO< share $0.27 $0.29 (8) $0.25 $0.82 $0.80 3 
Average shares (m n.) 41.6 40.9 2 42.0 41.8 41.4 1 

Gross margin 63.0% 60.8% 61.5% 61.5% 59.5% 
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 5.5 6.2 

Fourth Quarter Results 

7andem 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 
projec tions , on record-level revenues. Quarterly sales of $174 million (of which $144 
mUllon represented product sales, and the balance represented service and other) grew 
2196 sequentially and 13.5% from one year earlier. Gross margins of 63.096, 8 296 
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, renecting the cost-eutting measures 
lmposed 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 etfectively unchanged relative to one quarter earlier. For the year, revenues 
increased 17.296 to $624 million and gross margins improved 296 to 61.596, countering any 
speculation on widespread list price discounting to encourage sales. Marketing and 
developm('nt expenses budgeted in line with an overly optimistic growth assumption, 
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however, effected a contraction in operating margins from the 9.696 reported in f1Se8.l 
1984 to 8.0% in fiseal 1985. 

The company demonstrated substantial improvement in asset management during 
Q4. 'l'andem's cash position increased from three months earlier by nearly ~20 million to 
record levels of $129 million, whUe accounts receivable of $163 million and inventories 
of $79 million represented 85 and 110 days~es outstanding, respec:tively, impressive 
l~ and 4l-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 inte rnational 
sales have held up reasonably well through all ot fiscal L 985, mans.gement notes 8 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 incre mental 38 resulting from the 
immediately preceding Q3j 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 part icipants. Last week, a fourth 
Alliance category-the Independent Software Vendor <lSV) program-was 8Mounced, 
which now joins Tandem's existing roster of OEMs, system integrators, and direct-selling 
software houses, which together genera te approximately one third of corporate 
revenues. Under the lSV program, Tande m 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 fam ily of data encryption/ security 
products, and a cost~Crective, large-capacity, high-performance disk storage system. 
We anticipate the introduction of a high-i!nd processor (the replacement for the TXP) 
during the first half of calendar 1986, with a low~nd syste m 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 1796 increase relative to 
1984 and more likely will fall short by 2-3%-the continuation of the company's ss-yet
unbroken trend in decelerating annual revenue growth comparisons. While we expect 
Tandem to garner substantial continued add-on revenue from its existing customer bese 
and to present a viable alternative to IBM Cor 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 tor 
Ciscal 1986 remain unchanged-EPS ot $0.90 on sales of $715 million. We view the one
month 22% appreciation in Tandem as fully discounting the better-than-expected 4Q8S 
finish, and, in light of the significant negative bottom-line year-to-year comparisons 
expected for the first half oC 1986 (followed by a strong projected second half), we retain 
a neutral investment opinion. 
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Tend.. Computers 

$13 7/8 (OTC -- TNDM) 52-week range: S14-29 

Rating: Unattractive 
FY 9/30 

Ql 
Q2 
Q3 
Q4 
Year 
PI E 
Div 
Yield 
Secular 

1984 
SO.24 

0.05 
0.23 
0.29 
0.81 

17.2-35.8 

Grovth Rate 

1985E 
SO.34A 

0.16A 
0.06A 
0.18 
0.74 
18.7 

1986E 
SO.22 

0.06 
0.19 
0.34 
0.80 
17.3 

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 - S16 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 fis cal 1986 sales and earnings significantly. Even though 
we are raising our Q4 EPS estimate from SO.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 Sl.10 
to SO.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 
Wlimited availability·, we now believe that IBM is likely to elevate 
the System 88 (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 TNOM are often so critical to its 
customers that they not only require a system that is fault-tolerant, 



but they also require a vendor that is fault-tolerant. 

DOMESTIC SALIS VP RESIGNS 

We were disappointed to discover that although the expected 
reorganization of Tandem's sales and service organization (vhich vas 
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 IIIDICATES STRONGER THAN ANTICIPATED FOURTH FISCAL QUARTER 

Management also announced today that 0' revenues will reach record 
levels . (This announcement was t imed so that the reorganization would 
not be construed negatively.) S ince this announcement ~as made so soon 
after the end of the q ua rter, we believe that Q4 revenues could 
significantlr exceed the previous record of $159.6 million. (Our 
recent estiaate was $152 million . ) We are consequently raising our Q4 
EPS estimate from SO.11 to $0.18 per share. Hovever , reflecting the 
likelihood of groving competition from IBM. ve are lowering our FY 86 
EPS est imat e from Sl.10 to SO.80 per share, with considerable further 
downside risk. Hovever, this downside would be limited by the strong 
growth that TNOM 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 .. orst case, the refore, -we .... ould expect 
TNDM to be able to s ustain profitable growth . 

Tandem Computers 
Quarterly Income Statement Model 
(Dollars in . illions, ex cept percentages and per share data) 

[Part 1 of 41 

Revised 1017/85 1983A 
1982A 01 02 Q3 Q4 Year 

Product S272.59 S81.76 S82.31 S94.55 S101. 51 S360.13 
Service S39.55 S12.38 S13.70 SI5.74 S16.34 S58.15 

Total Revenues S312.14 S94.14 S96.01 S110 .29 S117.85 S418.28 
Costs and Expenses: 

S168.71 Cost of Revenues S1 09. 31 S37.96 S37.86 S45.12 S47.78 
Production 

Development S33.64 S9.00 S9.81 S9 . 96 SI0.41 S39.17 
Marketing, GkA S128.49 S35.55 S 37 .95 SU.56 S45.58 S160 .64 

Total Expenses S271.44 S82.50 S85.61 S96.64 SI03.77 S368.52 
Operat ing Income StO.71 S 11. 64 S10.40 S13.65 S14.08 S49.77 
Interest, Net S6.03 SO.05 (SO .18) SO.25 SO.62 SO.73 



• 

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 $3.17 $5.46 $5.91 $19.69 

Net Income $29.86 $7.13 $6.'5 $8.44 $8.79 $30.81 

Shares outstanding 39 40 U 41 41 41 

BPS $0.76 $0.18 $0. 16 $0.21 $0.21 $0.76 

DISC 
BPS incl. D1SC 

Gro'tith rates (\ year-year) 
product revenue 46 NA NA NA NA 32 

service revenue 84 NA NA NA NA 47 

Total revenue 50 33 30 38 35 34 

BPS 6 -11 0 7 1 -1 

Gro ..... th rates (% Otr-Otr) 
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 dey: 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 41 

Revised 1017 / 85 
1984A 

01 02 03 04 Year 

Product $108.47 $91.22 $119.06 $129.85 $4 48.61 

Service S17.90 $20 . 01 S22.86 S23.24 S84.01 

Total Revenues S126.37 Sl11.24 S141. 93 S153 . 09 $532.62 

Costs and Expenses: 
Cost of Revenues S50 .44 S47.25 S57 . 79 S63.34 S218.81 

Production Development S10.85 S12.85 $13.51 S15.30 S52.51 

Marketing, G&A S48 . 21 S49.13 S56 . 28 S56.58 S210 . 2O 

Total Expenses S109.49 S1 09.23 $127.58 S135.22 S481.52 

Ope rating Income S16.88 S2 . 01 S14.34 S17.88 S51.10 

1 nterest, Net S1. 08 S1.14 Sl. 24 Sl. 72 S5.18 

Pretax Income S17.95 S3.15 S15.59 S19.60 S56.28 

Tax Rate 0 .44 0 .3 7 0 .41 0 . 39 0.41 

Taxes S7.90 S1.17 $6.34 S7.67 S23. 08 



Net Income 
Shares outstanding 
BPS 
DISC 
BPS inc!. DISC 

$10.05 
42 

$0.24 

Groyth rates (' year-year) 
product revenue 33 

45 
34 
36 

service revenue 
Total revenue 
BPS 

Grovth rates (% Qtr-Qtr) 
Revenue 
EPS 

Ratios (%):-
Gross Marg in 
Product dev: sales 
Mktg. G&A: sales 
Operating Margin 

Tandem Computers 

7 
12 

60.09 
8.59 

38.15 
13.36 

Quarterly Income Statement Model 

SI. 97 
42 

$0.05 

II 
46 
16 

-70 

-12 
-80 

57.53 
11. 55 
44.17 

1. 80 

S9.25 
41 

SO.23 

26 
45 
29 
10 

28 
377 

59.28 
9.52 

39.66 
10.ll 

$11. 93 
41 

SO.29 
$0.24 
$0.53 

28 
42 
30 
36 

8 
29 

58.62 
9.99 

36.96 
11. 68 

(Dollars in millions, except percentages and pe~ share data) 

[Part 3 of 4J 

Rev i sed 1017/85 

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 

Q1 ... 

$134.14 
$25.52 

$159.65 

$62.02 
$15.13 
S60.00 

S137.14 
$22.51 

S I. 89 

S24.40 
0.43 

$10.37 

$14.03 
41 

SO.34 

Q2 ... 

$120.09 
$26.40 

$146.49 

$57.71 
$17.08 
S62.00 

$136.79 
S9.70 
S1. 57 

$11.28 
0.39 

S4.44 

$6.84 
42 

$0.16 

1985E 
Q3 ... 

S116.87 
S27.29 

S144.16 

S56.12 
$18.03 
S69.48 

S143.63 
SO.54 
S1. 30 

S1. 84 
lIM 

(SO.55) 

S2.39 
42 

SO.06 

current 
quarte~ 

Q4E 

S135.00 
S30.00 

S165.00 

S64.68 
S18.50 
S71. 00 

S154.18 
S10.82 

SI. 60 

S12.42 
0.38 

S4.72 

S7 . 70 
42 

SO.18 

S33.20 
41 

$0.81 
SO.24 
S1. 05 

25 
44 
27 

7 

58.92 
9.86 

39.46 
9.59 

Year 

$506.09 
S109.21 
S615.30 

$240.53 
$68.73 

S262.48 

S571.74 
S43.57 

S6.36 

$49.93 
0.38 

$18.97 

$30.95 
42 

SO.74 



• 
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Grovth rates (\ year-year) 
product revenue 24 32 -2 4 13 
service revenue 43 32 19 29 30 
Total revenue 26 32 2 8 16 
EPS 41 244 -75 -37 -9 

Growth rates (\ Qtr-Qtrl 
Revenue 4 -8 -2 14 
EPS 16 -52 -65 220 

Ratios (\) :-
Gross Marg i n 61.15 60.60 61. 07 60.80 60.91 
Product dey: sales 9.47 11. 66 12.50 11. 21 11.17 
Mktg. GoA: sales 37.58 42.32 48.20 43.03 42.66 
Ope rati ng Margin 14 . 10 6 . 62 0.37 6.56 7.08 

Tandem Computers 
Qua rterly Income Statement Model 
(Oollars in millions . except percentages and per share data) 

(Part 4 of 4J 

Revised 10/7 / 85 1986E 
QIE Q2E Q3E Q4E Year 1987E 

Product S139.50 S126 . 09 S137.90 S155.25 $558 .75 S670.50 
Serv ice S30.62 S29.04 S33.57 S36 . 90 S130 .13 S156.16 

Total Revenues S170.12 S155 . 13 S171.47 SI92.15 S688.88 S826.65 
Costs and Expenses: 
Cost of Revenues S67.37 S62.05 S68 . 07 S75 . 90 S273 .40 S322.40 
Production 

Development S18.00 S18.50 S 19.00 S19.50 $7 5.00 S84.73 
Marketing, GoA $71. 00 S72.00 S 7 3.00 $75 . 00 S291. 00 S330.66 

Total Expenses S156.37 S152.55 S160.07 S170.40 S639.40 S737.79 
Operating Income S13 . 75 S2.58 S11.40 S21 . 75 S49.48 S88.87 
Intere s t, Net S1. 40 S1. 40 S1. 40 S1. 40 S5.60 S5.00 

Pretax Income S15.15 S3.98 S12. 80 S23.15 S55.08 S93.87 
Tax Rate 0.38 0 . 38 0.38 0 .38 0 .38 0.40 
Taxes S5 . 76 S1. 51 S4.86 S8.80 S20.93 S37.55 

Net Income S9 .4 0 S2.47 S7.94 S14.35 S34.15 S56.32 
Shares outstanding 43 43 43 43 43 45 
EPS SO.22 SO . 06 SO.19 SO.34 SO .80 $1. 25 
DISC 
EPS incl . DISC 



• . . 
Grovth rates (\ year-year) 

product revenue 4 
serv ice revenue 20 
Total revenue 7 
EPS -35 

Growth rates (% Qtr-Qtr) 
Revenue 3 

21 EPS 
Ratios (\):-

Gross Margin 
Product dev: sales 
Hktg, G&A: sales 
Operat ing Margin 

60.40 
10.58 
41. 73 
8. 08 

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 

15 
23 
16 
85 

12 
81 

60.50 
10.15 
39.03 
11. 32 

10 
19 
12 

9 

60.31 
10 .89 
42.24 

7.18 

(*) PaineWebber Incorporated and /o r Rotan MosIe Inc., an aff ilia ted 
corporat ion o f PaineWebber Incorporated, makes a market in this 
secu rity. 

20 
20 
20 
56 

61. 00 
10.25 
40.00 
10.75 
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Lowering Estimates 

Rating: NEUTRAL 1 
52-Week Range: 28 5/8 - 13 1/8 

From To 
EPS 1984A: SO.80 

1985E : SO.70 SO.60 
1986E: S1. 20 SO.75 

Projected 5-year 
growth rate: 26.3% 

Market proxy ROR1: 16 . 0% 
Company ROR1: 0 .4% 
Market cycle beta: 1.71 

Shares outstanding : 
Dividend: None 

PIE 1984A: 17.5x 
1985E: 23.3x 
1986E: 18.7x 

Operating return on 
tangible assets: 

Total debt / equity : 
Return on equity: 
Reinvestment rate: 

27,659,000 
Yield: None 

16.5% 
5.2% 

11.4% 
11.4% 

(*) OBL 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 lo~er end of expectations and ~e 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 a~hile . 

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-S0.15. We 
had been at the upper end of the range and reasonably comfortable, but 
~e don't believe the quarter has been all that good. We are now 
inclined to S149 million and $0.04-$0.05 earnings per share - a year 
ago, the company reported S153 million and $0.29, respectively. 

If this assessment is correct, Tandem ' s fiscal 1985 results will 
be around $0.60 per share rather than SO.70 we have been carrying. 

Approach to Fiscal 1986 



. ' . 

We see no signs of a "turn" at Tandem any more than ~e do at any 
other computer company. Nevertheless, ~e expect seasonal improvement 
in the December quarter, if nothing else, but probably not powerful. 
Allo~ing for the now customary March quarter lull, the "gro~th burden" 
for the year ~ill fallon the final t~o quarters. We assume business 
~ill be pretty good then, exiting the year at a $1.20 per share annual 
rate, but $1.20 for the fiscal year no~ looks to be unattainable. If 
~e 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 po~er in the 
Sl . 50-plus per share area. This indicated earning pover, and very 
large cash position, give the stock defensive strength and we maintain 
our Neutral-1 rating. The long string of disappointments, and failure 
to capitalize on the transaction processing market potential as ~e (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. 



· . 

Copyright 
TRENDVEST 
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RATINGS 
August 12, 1985 

LOWEST COMMON STOCK RATINGS 

August 12, 1985 
« System Guide Is In Latest Issue » 

COMPANY NAME TRENDEX SYMBOL PRICE 
Data General -175 DGN $36.75 
Katy Ind -173 KT $15.00 
Manhatten Ind -162 MET $12.38 
Mohawk Data Sciences-159 MDS $2.13 
Fin'l Corp Amer -148 FIN $6.50 
Kulicke 'Soffa NMS-147 KLIC $14.50 
Teradyne -147 TER $22.25 
Texas Oil' Gas -146 TXO $15.50 
Advanced Micro Dev -140 AMD $27.75 
Applied Data Res -137 ADR $24.63 
Fabri Centers -137 FCA $10.63 
Amerada Hess -136 AHC $27.38 
Reading' Bates -136 RB $7.88 
Varian Assoc -134 VAR $30.38 
Sykes Datatronic NMS-132 SYKE $0.56 
Zenith Electronics -129 ZE $19.38 
DuPont -128 DO $57.38 
Apple Computer NMS-127 AAPL $15.00 
Tyler -127 TYL $14.13 

·Petro Lewis ASE-126 PTL $2.50 
Farah Mfg -125 FRA $18.38 
Armstrong Rubber -124 ARM $14.75 
Beker Ind -123 BKI $3.25 
Int'l Paper -123 IP $49.50 
Tandem Computers NMS-123 TNDM $15.63 
GenRad -122 GEN $14.13 
Galveston Houston -121 GHX $3.38 
Milton Roy -121 MRC $11.13 
Parker Drilling -121 PKD $5.00 
Consol Oil' Gas ASE-120 CGS $5.63 
Global Marine -120 GLM $2 . 50 
Intel NMS-120 INTC $28.25 
Union Camp -120 UCC $38.00 
Control Data -119 CDA $25.13 
Arroy Electronics -118 ARW $14.50 
Cleveland Cliffs -117 CLF $19.75 
Gen'l Motors -117 GM $68.00 
Tracor -117 TRR $20.25 
Brown Tom NMS-116 TMBR $1.50 
Mission Ins Group -116 MEQ $6.13 
Myers L E Group -116 MYR $2 . 13 
Paradyne -116 PDN $10.25 
Coachmen Ind -115 COA $12.75 
Swift Independ't ASE-115 SFT $21.00 

30 



United Technologies -115 UTX 
Amer Maize A ASE-114 AZE/A 
Blair John -114 BJ 
Coherent NMS-114 COHR 
Panhandle Eastern -114 PEL 
Avnet -113 AVT 
Hesston -113 HES 
Fairfield Communit -112 FeI 
Kenai -111 KEN 
Litton Ind -111 LIT 
Motorola -111 MOT 
Wang Labs B ASE-111 WAN/ B 
CLC of Arner -110 CLC 
Jamesltay -110 Jl(Y 

Seibels Bruce NMS-l10 SBIG 
TOltle Mfg -110 TOW 
Unitrode -109 UTR 
Gen'l Houseware -108 GHW 
Steiger Tractor NMS-108 STGR 
United Inns -108 UI 
AMP -107 AMP 
AVX -107 AVX 
Springs Ind -107 SMI 
Analog Devices -105 ADI 
Integrated Resources-l OS IRE 
CNW -104 CNW 
Crystal Oil ASE-l 04 COR 
First City Ind -104 FCY 
Pic N Save NMS-1 04 PICN 

. Quick & Reilly Group-104 BQR 
Tacoma Boatbuilding -104 TBO 
Western Co No AIDer -104 WSN 
Wyle Labs -104 WYL 
Carl Karcher Ent NMS-103 CARL 
Gates Learjet ASE-103 GLJ 
Hutton Group E F -103 EFH 
GCA -102 GCA 
Halliburton -102 HAL 
Hilton Hotels -102 HLT 
Minnesota Mining Mfg-102 MMM 
Stop , Shop -102 SHP 
Newpark Resources -101 NP 
Rouse NMS-l0l ROUS 
GF -100 GFB 
Gap -100 GPS 
La Quinta Motor Inns-100 LON 
Lear Petroleum -100 LPT 
Santa Fe So Pacific -100 SFX 
Staley Continental -100 STA 
Alleghany Bever NMS -99 ABEV 
Farm House Foods NMS -99 FHFC 
Hacy R H -99 HZ 
Oxford Ind -99 OXM 
Reeves eommunic NMS -99 RVeC 

$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 
513.63 
$32.75 
$21. 88 
519.75 
$21.13 

$1. 75 
$8.63 

$25.88 
522.25 

$2.25 
53.75 

512.38 
$15.13 

58.63 
531. 50 
517.00 
528.13 
$60.75 
$79.13 
537.88 

$1. 63 
522.00 

$5.88 
$26.88 
$13.63 
511.75 
531.63 
521. 63 
518.63 

53.63 
$46.25 
$12.13 
$10.13 
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INVESTEXT/DATA PROCESSING 

August 12, 1985 

Tandem Computers - Company Report 
PAINE WEBBER INC. - Smith, S.K. 
07-25-85 (RN-508100) 

Tandem Computers 
(S16 1/2 (OTC - TNDM) 52-week range: S13-29 

Rating: Attractive 

Py 9/30 

Q1 
Q2 
Q3 
Q4 

Year 
PI E 
Div 
Yield 

Secular Growth Rate 

OP INION: ATTRACTIVE 

1984 

SO.24 
0 .05 
0.23 
0.29 

0.81 
16.0-35.8 

1985E 1986E 

SO.34A SO.19 
0.16A 0.27 
0.06A 0.30 
0.11 0.35 

0.66 1.10 
25.0 15.0 

30% 

Third quar t er EPS of $0.06 per share vere even worse than our 
recent $0.13 estimate. Neve r theless, we are ma i ntaining our attractive 
rating on Tandem. (*) Not all the news in the quarter vas 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 
conti nui ng t o 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 
Sl.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 
serv ice revenues increased 19% over 03 84. Although gross margin 
improved by almost a half a percentage point over 02 (due to product 
mix), a huge increase in SG&A expenses led operating margin to fall 
from 6.6\ in 02 to 0.4%. SG&A expenses grew from 37.6\ of revenues in 
Q1 85 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 rap id 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 inc1. DISC 

19821. 

$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 C% year-year) 
product revenue 46 
service revenue 84 
Total revenue 50 
EPS 6 

Grovth rates (% Qtr-Qtr) 
Revenue 
EPS 
Ratios (\):-
Gross Margin 
Product dev: sales 
Mktg, G&A: sales 
Operating Margin 

64.98 
10.78 
41.16 
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 

-11 

8 
-17 

59.68 
9.56 

37.76 
12.36 

19831. 
Q2 Q3 

$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 
o 
2 

-10 

60.57 
10.21 
39.52 
10.83 

$94.55 
$15.74 

$110.29 

$45.12 
$9.96 

$41. 56 

$96.64 
$13.65 

$0.25 

$13.90 
0.39 

$5.46 

$8.44 
41 

$0.21 

NA 
NA 
38 

7 

15 
30 

59.09 
9.03 

37.68 
12.38 

04 

$101. 51 
$16.34 

$117.85 

$47.78 
$10.41 
$45.58 

$103.77 
$14.08 

$0.62 

$14.70 
0.40 

$5.91 

$8.79 
41 

$0.21 

NA 
NA 
35 

1 

7 
4 

59.46 
8.83 

38.68 
11. 95 

Year 

$360.13 
$58.15 

$418.28 

$168.71 
$39.17 

$160.64 

$368.52 
$49.77 

$0.73 

$50.50 
0.39 

$19.69 

$30.81 
41 

$0.76 

32 
47 
34 
-1 

59.67 
9.37 

38.40 
11.90 
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[Part 2 of 4) 
Revised 7/11/85 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 
Product 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 $1.14 $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 $6.34 $7 .67 $23.08 

Net Income $10.05 $1. 97 $9.25 $11. 93 $33.20 
Shares outstanding 42 42 41 41 41 
EPS $0.24 $0.05 $0.23 $0.29 $0.81 
DISC $0.24 $0.24 
EPS incl. DISC $0.53 $1. 05 

Groyth rates (\ year-year) 
product revenue 33 11 26 28 25 
service revenue 45 46 45 42 44 
Total revenue 34 16 29 30 27 
EPS 36 -70 10 36 7 

Growth rates (\ Qtr-Qtr) 
Revenue 7 -12 28 8 
EPS 12 -80 377 29 
Ratios (%) :-
Gross Margin 60.09 57.53 59.28 58.62 58.92 
Product dey: sales 8.59 11. 55 9.52 9.99 9.86 
Mktg, G&A: sales 38.15 44.17 39.66 36.96 39.46 
Operating Margin 13.36 1. 80 10.11 11.68 9.59 
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INVESTEXT/DATA PROCESSING 

(Part 3 of 4] 

Revised 7111/85 

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 inc!. DISC 

01 

S134.14 
S25.52 

S159.65 

S62.02 
S15.13 
S60.00 

S137.14 
S22.51 
Sl.89 

S24.40 
0.43 

S10.37 

S14.03 
41 

SO.34 

Growth rates (% year-year) 
product revenue 24 
service revenue 43 
Total revenue 26 
EPS 41 

Growth rates (% Otr-Otr) 
Revenue 4 

16 EPS 
Ratios (%):-
Gross Margin 
Product dey: sales 
Mktg, G&A: sales 
Operating Marg i n 

61.15 
9.47 

37.58 
14 .10 

02 

S120.09 
S26.40 

S146.49 

S57.71 
S17.08 
$62.00 

S136.79 
S9.70 
S1. 57 

S 11.28 
0.39 

S4.44 

S6.84 
42 

SO.16 

32 
32 
32 

244 

-8 
-52 

60.60 
11. 66 
42.32 
6.62 

1985E 
Q3 

S116.87 
S27.29 

S144.16 

S56.12 
$18.03 
$69.48 

S143.63 
SO.54 
S1. 30 

S1. 84 
NM 

(SO.55) 

S2.39 
42 

SO.06 

-2 
19 

2 
-75 

-2 
-65 

61.07 
12.50 
48.20 

0.37 

current 
quarter 

04 

S123.00 
S29.00 

$152.00 

S59.28 
$17.50 
S69.50 

$146 .28 
S5.72 
S1.60 

$7.32 
0.38 

S2.78 

$4.54 
42 

$0.11 

-5 
25 
-1 

-63 

5 
89 

61.00 
11. 51 
45.72 
3.76 

Year 

$494.09 
S108.21 
S602.30 

S235.13 
$67.73 

$260.98 

S563.84 
S38.47 

$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 4J 

Revised 7/11/85 1986E 
01 02 03 04 Year 1987E 

Product $134.14 $144.11 $148 . 42 $153.75 $580.41 $725.52 
Service $30.62 $32.21 $33.57 $35.67 $132.07 $165.09 
Total Revenues $164.76 $176 . 31 $181.99 $189.42 $712.48 $890.60 
Costs and Expenses: 
Cost of Revenues $65 . 08 $69.29 $71. 34 $73.31 $279.02 $347.34 
Product Development $18.00 $18.50 $19 . 00 $19.50 $75 . 00 $89.06 
Marketing, G&A $70.00 $71. 00 $72 . 00 $73.50 $286.50 $338.43 

Total Expenses $153.08 $158.79 $162 . 34 $166.31 $640 . 52 $774.83 
Operating Income $11. 68 $17.52 $19 . 65 $23.11 $71. 97 $115.78 
Interest, Net $1.50 $1. 50 $1.50 $1.50 $6 . 00 $5.00 

Pretax Income $13.18 $19.02 $21.15 $24.61 $77 . 97 $120.78 
Tax rate 0.40 0 . 40 0.40 0 . 40 0.40 0.42 
Taxes $5.27 $7.61 $8.46 $9.85 $31.19 $51. 21 

Net Income $7.91 $11.41 $12.69 $14.77 $46 . 78 $69.57 
Shares outstanding 43 43 43 43 43 45 
EPS $0.19 $0.27 $0.30 $0.35 $1.10 $1. 55 
DISC 
EPS incl. DISC 

Growth rates (% year-year) 
product revenue 0 20 27 25 17 25 

. service revenue 20 22 23 23 22 25 
Total revenue 3 20 26 25 18 25 
EPS -45 65 424 223 66 41 

Growth rates (% Otr-Otr) 
Revenue 8 7 3 4 
EPS 73 44 11 16 
Ratios (%) :-
Gross Margin 60.50 60 . 70 60.80 61 . 30 60.84 91.00 
Product dev: sales 10.93 10.49 10 . 44 10.29 10 . 53 10.00 
Mktg, G&A: sales 42 . 49 40.27 39 . 56 38.80 40.21 38.00 
Operating Margin 7.09 9.94 10.80 12.20 10.10 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 Inc. 
Software House Survey 
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ss 

.!lo" n e 
E. Muratore, eFA 
J. Griffiths 

TNDM (16 1/8) -- OTC 

11985 PrudentIal-Bache 

PiE 

Securltres 

• Software houses pleased with 
Tandem products but uncertain 
of its commitment to 
cooperative marketing. 

• Benefits to revenues and 
earnings of larger software 
library 12 months in future. 

• • • - .,'>"'(... • .... ~ " . 

June 18, 1985 

Shares 52-
Ind. Qg1nicn O/S Week 

Earnings Per Share 
Fiscal Year EndiDg 
~ 9/85E 9/86E 

$0.81 $0.97 $1.26 
1285~ D.iL Xi~lg II 1. (mil.) BaDge 
16.6 

DJIA: 1301.76 
S&P 400: 187.04 

Priced 

SUMMARY AND COliCLUSIOli 

as of the 

3 3 42.2 29-13 

close, June 17, 1985. 

~ with Tandem's limited software library in fiscal 1984, 
l.2..QjYof total revenues we're 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 imp.act on Tandem, we 
conducted a survey of its third-party software houses. The 
survey results were generally positive, but it will take 
time for the positive steps Tandem has taken to influence 
fundamentals. 

While we would like to be more positive on the stock, we are 
maintaining our 3-3 rating. 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. In 
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. The results were generally positive: 

Oginion Legend: N K Up to 6 Months, L ~ 6 to 18 Months 
Ie Aggressive Purchase, 2 • Accumulate, 3 • Average Performer 

4 • Swap, 5 • Sell 
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Tandem ness 
Information Center 

Prudential-Bache 
SeCUrities 

• 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. 

• Pew of the software houses participating in our survey have 
large marketing staffs or qationwide coverage. 

MANAGEMENT ' S RESPONSES TO OUR SURVEY 

Management stated in response to our survey results: 

• The Alli~nce 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. JolanagelT,ent 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 manageD'lent agreed that its slower than expected 
revenue growth is of its own dO i ng 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 
highe r revenue growth . 

-2-
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RESPONDENTS PROFILE 

Fifty- three p~rcent of t he 47 software houses listed in Tandem's 
All i ance Di rectory (October 19~4) responded to our survey. Five 
of the respondents were not actively marketing software for 
Tandem. Our responses ar e tallied from the 20 software 
houses (43\ of total) t hat completed our written questionnaire . 
In most cases , we followed - up with in-depth telephone interviews. 

- 3-
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TANDEM ALLIANCE PROGRAM 
SURVEY OF PARTICIPANTS 

SeCUrit ies 

PRODUCT DESCRIPTION 

Responding software vendors by industry: 
Number of vendors 

Banking/Finance 8 
Manufacturing 5 
Non-Financial Service 1 
Communications 1 
Cross Industry, 

General and Miscellaneous 5 

Total 20 

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

QUESTION: Bow long bave you been shipping your product? 
MA'IV Soft __ Houlel R~tlv Racn.ned 

I • , 
i 

IIHl ,JU '.75 1876 "71 11178 ,,,. lseo ,.1 '982 n'.3 , ... 

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

QUESTION: Bow many installations do you bave currently? 
Two-ThIrds of RespondenU H .... Fe_r Thin 20 
insuUatloM AI PretenL.. 

1 S &10 11 20 21 ·30 31-40 190 

Num ber 01 11'4l1l1l t,onl 

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. 

-4-
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QUESTION: Bow .any installations are planned for tbe ne.t sis 
OIOntbs? 

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

' ·5 6·1 0 11 ·20 21 ·30 31 ·40 
Number of Planned Innallat lons 

Tot.1 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 e' separate package. Other vendors 
may sell one large package. 

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

QUESTION: What is tbe price range of tbe product? 

Almost 40% of Packages In SlOG-SOCk Price Range ... . 8 ~------------------~~-------------------, ~ 
o 
8.6 • • <r 
'0 4 

i 2 , 
z 

o 
S 10-100 S 100-300 

Total Responses : 18 

S 300-50'0 
Prod uct Price Range 

(In S Thousands) 

$ 500-1,500 S 1.500·3,500 

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

-5-
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'" 
o -'-,:,...."". 

110 100 JOO 500 1500 
100 300 !500 '500 JSOO 

"",",,,u,",·« A ...... 
rS!(1 

S 10 100 JOO 500 1500 
100 lOCI 500 lsao J500 

,",oa...:,"'1OI' II...,. 
!S!( , 

TOIalA_ ... , I 

S 10 100- lOCI 500 1500-
100 lOO SOD 1500 ~ 

"OO...c1 ~ ,c. "'-. (,,,, 
S 10 100 JOO. 500 1$00-

lCO JOO 500 1500 l500 ...00...., 1'0<0 1'1...,. 
S 10 100 JOO 500 ISOO 

100 JOO 500 1500 JSOO 
,",oct"':1 p. ·tt 'I. ... 

"< 
T 01" RH-.w, I T ot~ """""'" • 

ISK I 

ToUI .. HPQ .... ' 8 TO,aI R .. !)On'" • 

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

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

" 
~ , 
Z 

Small
MedIum 

Fortune 
2nd 500 

Fo n une 
500 

All 
Sil es 

Total Responses: 18 
S,ze of Companv 

Conclusion: 
the greatest 

Tandemts foc us is on the Fortune 1000 market, with 
revenue potential and also the stiffest competition. 
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RESPONSES BY INDUSTRY, 
e..nki..wF,1IIoIIOI PId;"" !"imed A, UrfHI CUllom ... ; M .... fktll .... ' Al Second Fonunl 500 ... 

1 ....... I'l.f\OJ'C>oI Son, .. 2~'"'_ 

N' S., .. .....,.~,., 

To'oI A .. _ ... I 10101 11 .. _ , 

, 

., 
.~ 

TottlA .. _ S TOto' ""'_ , 

s.-u ' .......... f ........... 
Moo....., l"C1".;JO!oo 5, .. 

Conclusion: Newer markets for Tandem less focused than 
Banking/ Finance on very large users; but will require more 
resources and skill to penetrate. 

QUBSTION: Does your program run on NonStop 1+? NonStop II? 
TXP? 

Honnop II And TXP A .. fu ll·Suppotl ,",-.on ... 

J 
; 

! 

Conclusion: Tandem needed the recently introduced EXT system, 
capable of running all Tandem software, to plug gap at low-end of 
processor range. 

QUESTION, Is your product (A) typically the reason for the 
hardware sale, (B) sold as an additional application 
at ezisting Tandem sites, or (e) either can be the 

KlY · ,.. So*tw . .. ".-. 10< ..... ""'.r .... ~ 
01 .. ",.", T • ....,. ..... 11 

c· [ .,ow, < ... De ,I'll (Me 

Conclusion: Tandem sales support is critical to sales. 

-7-



Prudentla!·Ba~h~ 

RESPONSBS BY INDUSTRY: 

i • 
i 

" .. 
! , , 
• "'" ~~ , .L-___ == 

• • c • 
TO~IA __ • I 

Key A . Sotrw'!I ~"O/'IIO' ""0.."* "'I B- 501"" .. ,_ ... _ 1 _ __ 0<:1,-0/'1 

'" .... ,."9 hncM'" . 'tt 
C' (<1"" Uft Do I .. C ... 

• ,"0" I"IC~'·" 

'. 
• c • • c • • c 

foUl 11., __ I 

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? 

~ , , 
Z 

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

YES 
Total RHponses . 17 

NO 

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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Prudential-Bache 
SeCUri ties 

QUESTION: If yes, will this be important to your marketing? 

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

YES 
Total R~sponses: 15 

NO 

NOTE: 1 of 4 Cross Industry and 1 of 1 Communications companies 
responded negatively. 
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Prudential-Bache 
SeCUfilies 

SOFTWARE BOUSE PROFILE 

QUESTION: What is the size of tbe sa1esforce for tbe product 
mentioned? 

-. 
i 

iO% 01 A~tJ H .... 5 Of LIU Sal" "091' 
OtdtCl'ltd to TInd.m Sohw ... Prod\l~U .•• 

o S 6 10 
\ Sort 01 51 ... FOIu 

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? 

Hell of T .. "Kit .... R~I" $,. Monltu OI'~"""" $Mil", T_ 

, . '" 0. .... I] T_ ... _ ,." 

Totr",",,- I . 

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

RESPONSBS BY INDUSTRY I 

. "' .... .... ~ , ........ 

j , 
! ,.,. 

.... " 
T .... I<I _'''. T __ I~ ,*",'" 

TO"' ~'" , T ... OI"_ • 

Conclusion: Selling cycle longest in Banking/ Finance; Tandem'S 
diversification efforts into Manufacturing and other areas may 
shorten selling cycle. 
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Prudential-Bache 
Securities 

QUESTION. Does a sale require cooperative customer Bales efforts 
with Tandem? 

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

~ , 
z 

YES NO SOMETIMES 

Tot.1 Responses : 20 

Conclusion: 
program for 

Tandem must have an effective sales and marketing 
third~party software to be successful. 

RESPONSES BY INDUSTRY, 

1 Non f ~.tIC,,, So,,,c:oo , • 

YES NO So .... YES NO So.... '1'£5 NO So_ YES NO Some 
,."". '0"'" , ...... 

Conclusion: 
competitive, 

To .. ' ""._ .... I 

Manufacturing newest market for Tandem and most 
it requires most direct sales effort fron Tandem-. 
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Prudential-Bache 
Securit ies 

QUESTION: What are your estimated total revenues for 198~ and 
projected revenues for 19857 

s.w.r.1V ,",'WIll 01 Soh ....... Iotoulft lIndRf $1 0 Million In Tou. R ............ 

'" 
II 1(1 

" .. , ... '· ..... 1 

Conclusion: Tandem software houses are small and will require 
Tandem support to leverage their applications to a broad base of 
customers. 

QOESTION: Are you staffed to exploit your total market 
domestically and inteI~ationally? 

" 
I" : , . 
J 

• 
o 

Ellhtv P.,ctnl 01 Sol"",,_ Hou_, NOl S~f1-.::1 '0 
to (.plcl' Cu • ....", M ... ktl Potenl l. 

NO 

To~ ""_ I' 

RESPONSES BY INDOSTRY, 

I _ -I' ,.....oolSoov>a ".-----, 
• 
• 
• 
, 

'" 
T 0'10' lI"pan.... 5 
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Secufltles 

QUESTI ON : Are you r sales and sales efforts focused i n certa i n 
geographic areas? 

Sales Efton, limited ~eographicaUy For 75% of 
Respondents.,,.., __________ ., 

YES NO 

TOlil R"DOnWt 20 

Conc l usion: Sales efforts limited by r esources of smal l software 
houses and often focused on Tandem 's installed base, which are 
potentially easier sales , rather than on new custorrlE'rs . Good 
management of marketing effort needed by Tandem to gain maxi mum 
advantage fro m applications availability . 

-13 -



Prudentlaf·Ba~hE. 
Se:Urltl~5 

MARKET INFORMATION 

QOESTION: Bow large do you estimate the market for your product 
to be? 

Hatf of The Respondents Estimated Market Size At Over $'00 Million ... 

( S100 

Tout Rf$ponses ' 14 

$2000-$5000 

Est im ated Market Site 
(In S Mllllonsl 

) 55000 

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

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

75% Believed Market Penetration Under 10% ..... 

(10~ 10,*,,30% 

Market Penetration 

NOTE: No material industry differentiation in responses. 

Conclusion : There is large growth potential for Tandem. 
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Prudeiltlaf'Ba(;n: 

QUESTION: Is there much competition? 

Two Thl'm Fill lMIt Marl<tI S.~I Comptl.hn ... 

'" Total Ar'I>OI"Ifi 18 

NO 

S~ -"rl ' :-:' ""........ ,. ";;:.:. 

Conclusion: Much of Tandem's success will depend on how well it 
deals with competitive pressures as it moves out of niche markets 
into broader areas like manufacturing. 

RESPONSES BY INDUSTRY: 

.. "' ..... ~ ," ..... 

'" NO 
To ... ",,",-, , 

QUESTION: What hardware does the competition uses? 

DEC, TlI\dem N 19 M Most Cllen·Clted Compelltou ... 

Conclusion: In many areas, Tandem software houses compete with 
one another. Otherwise, Tandem must compete with marketshare 
leaders IBN and DEC. 

-15-
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Prudential-Bache 
Secufltles 

QUESTION: Do you consider Tandem processors an advantage or 
disadvantage? 

Mon COtUIMr T~m A Mlrkum, AdYantlge 

..."...nUogll 

Tow Rnpo.uft 14 

, ,. , ,. 

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

QDESTION: Is fault-tolerance a major selling point in your 
market? 

' ... 11 T~ __ M .... SeII...,JOoonl FOft 10% 01 ~u 

J , 
! 

'" '0 SO"' ETI MES 

ToU'l~.' 20 

Conclusion: Signs of niche ma rket applications in high 
percentage of respondents seeing fault-tolerance as major selling 
point. 

RESPONSES BY INDUSTRY, 

'I'U NO So.... YES NO So .... YES NO So .... 

ToUI ""-' .... 1 

Conclusion: Tandem needs to compete on other system attributes 
beside fault-tolerance outside of Banking/Finance. 
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Prudential-Bache 
SecUrities 

QUESTION: Dave you implemented fault-tolerance in your 
application? 

70% of ~.spondents H ..... lmpl.m.ntad FlIUlt·Tol.r.nc • ... 

NO SOMEWHAT 

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

RESPONSES BY INDUSTRY: 

!> O" .. I"" ... uv 

." 
'" ~ o -'-,-::"",~"..-J 

VES NO SO"'E YES "'0 SOME YES NO SOME YES NO SOME YES NO SOME 
Wti"T 

Tot .. Rflpon ... 1 

WH"t 

Toul Ae..-.," 1 

WHAf -" Toul Ae._ ... 5 Toul l'lr.-... 

-17-
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Prudential-Bache 

OTHER HARDWARE PLATFOBII INFORllATION 

QUESTION: Does your prograa run on equipment other than 
'randem's? 

Nearly Half of Respondents' Software 
Supports Other Vendors .. . 

~ , 
z 

YES NO 

Total Responses 16 

SeCUrities 

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

.! 
~ , 
z 

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

IBM 
T01al Responses . 8 

DIgital EQu ipment 

Conclusion: Tandem's competition is not Stratus, but marketshare 
leaders IBM, DEC and B-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. 

-18-



QUESTION: 

QUBSTION: 

Prudential-Bache 
SecUrities 

Which vendor was your original hardware platform? 

Are you considering additional vendors? 

, 
f 

'" TOtti A .. --._. 18 

RESPONSES BY INDUSTRY I 

• i . 
• • , 
! 

TOlol A .. POt\ .... I 

Conclusion: There is more competition in Tandem's newer targeted 
m.rkets than in Banking/ Finance. 
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Prudentlal·Bache 
SeCUrities 

Additional vendors mentioned in response to previous question: 

Mentioned Number of Percent of 

YeDdo!s Responses Total 

IBH 4 50.0% 

Data General 1 12.5% 

Digital Equipment 1 12.5% 

Hewlett-Packard 1 12.5% 

INTEL 1 12.5% 

QOBSTION. Bxpected time frame? 

Half Would Add Another Vendor Within 12 Months ... 

3~------------------------~ 

33.3% 33.3% 

t z 

o 
6 Mos. , Year 3Ynn 

Total Responses . 6 

-20-



Prudentia!'B<:!::h0 

EXPERIENCE WITH TANDEM 

QUESTION: Wb~n did you cboos~ Tandem as a hardware vendor? 

j 

70% RHpOnDtnU Cl'looe T"'cMm Th,.. 0' MOt1I v .... Ago ... 

1'16 7i 

To, .. Rt_M. 11 

11180 1.2 , ... 
Reasons mentioned for choosing Tandem 8S a hardwAre vendor -- in 
reponse to previous question: 

~ .... " ' ''' ...... 
II, , I> t, 

I •• ,we,·.,. ""0«1. "II 
CoOODo,,'·n 

c..,,_, !r •• ,." M •• _ .. 

ODCIo ..... n, ........... o! LK' 
01 So·....... 1-"::..;;;;;..-.::::'-'---..;;,.--------' , , • • • • 

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? 
1S'40t ~~""Q H~WlthCh_ Of T...ctem 

1 .. 

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. 
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Prudentla!'8a~hE 

QUESTION: What are the major advantages of u8ing Tandem? 

Fa ult . Tole f' net /Re i, Ib,l ity 

Ene of Nnwork lng/CommunlcatlOns 

Expand.bthtv /Modul.utv 

Good DBMSlGood File System 

Good Development Tooh 

Market Recognit ion 

Agreutve Salesfofce 

Mirket Niche 

Fau lt· Tolerance Still Viewed As Major Advantage 

"" 

Toul Atsponsu 37 

QUESTION: ~at are the.' disadvantages of using Tandem? 

Hndware Cost/No Entry Level System 

Poor Market Recogn it ion/ Not IBM 

Slow B.ten 

lick of Softwilfe/Closed Ard'lItecture 

Lick of Corporat. DireCt ion 

Poor Development Tools 

Poor OEM Discounts 

Difficu lt Rnl-Tune Appl iCations 

Lade. of Communlclt.ons 

16-Blt Proctnor 

Favorrt lsm 10 Ctrll'" Softwlre Vendors 

Very People IntenSive 

Tf.nUCleon PrOCflsIl"lg 

Sales Effort 

Hardware Cost Still Most Frequent Complaint 

Number of RtSPOnses 

Totll Responses 41 

-22-
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Prudential-Bache 
SeCUrities 

QOESTION: What Is your opinion of Tandem's TXP processor? 

TXP's Power and Thruput Setn As M.jot Strengths ... 

Spe.dl'ThruP\1I Modlll, .. ry 
Inc! Po_r 

STRENGTHS 
T 01 II R~PO"MI 11 

Hlldw," 
eon 

p~, 

B.leh 
Memory 

WEAKNESSES 

TOIiI R'lPOn't5 7 

Conc lusion: With TXP, Tandem has not altered historical 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. 

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

Reasons .entioned for negative opinion of Tandem's personal 
computer: 

COlt II MilO' D,IMtv.,tage 

J 
• 
j 

c. .. 
Toul AtloPO"ln 7 

Conclusion: Tandem's PCs will meet SAme fate as other non-IBM 
systems vendors. Beat i ng IBM in a high-vol ume product like PC 
will not be possible. 

-23-
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QUESTION: What products are you most interested in seeing Tandem 
release? Scale of 1 - 5 (1 ~ higb degree of 
interest, ••• 5 ~ no interest). 

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

.ct .ct .ct .ct .ct - 1 '0 ~ 2 '0 ~ 3 '0 ~ 4 '0 ~ 5'0 ~= 
~ -
~, ~~ P,XftBG 1.6 13 72." 1 5,6\ 2 11.1\ 1 5,6\ 1 5.6\ 
m:rn.rUaJt.iaE CD"t.tal.leIs 2.4 7 41 ," 2 ll,", 3 17.6\ 3 17.6\ 2 ll.", 
ai9<s 2.6 • 23.S. 4 23.S. 4 23.S. 2 ll.", 3 17 .6\ 
~ p,xt'SS'l'S 2.8 • 23.5% 1 5,"' 7 41." 2 ll,", 3 17 ,6\ 
tIOIIlirol& 3.1 3 17.6\ 3 17.6\ 1 5,91 5 29." 5 29." 

sr""" 
bm:h ~ "l'p'tri] ;ties 2,1 6 40.01 3 ,",01 3 20.01 2 13,3\ 1 6,7% 
""o;::aur:irg aid; 1.9 7 46.7% 4 26.7% 2 13.3\ 1 6.7% 1 6 ,7% 
~ IB1 CDIp"ibi1jty 2.2 6 37.5% 5 31.3\ 2 12.5% 0 3 18."' 
r"fIt:Ioa:k IIti tg3ra It 2,3 6 37.5\ 3 18."' 4 25,01 1 6. 3% 2 12.S. 
d'aq:l/e: him ,Bts to 

qeadnJ 0)""'" 2.3 • 30."' 3 23.1\ 2 15." 3 23.1\ 1 7.7% 
~to __ 

2.5 3 21." 3 21." 5 35.7% 2 14.3t 1 7.1\ 

"" hn}l!ges 2.e 4 33.3\ 2 16.7% 1 8,3\ 3 25.'" 2 16.7% 

C 4 44." 
J<:A 2 22." 

""""" 2 22.2\ 

office a.taret.la1 a::tb.are 3.5 0 4 30,", 1 2 6 46.2\ 
tNIX 3.2 4 36." 0 0 4 36." 3 27.3% 

'D:::t.el Jtitu fES: 18 

Conclus i on: Tandem need s to beef up the mu ndane pa rts of its 
product l ine to compet e effectively wi th ent renclred v endors as 
mo re t han a niche c ompany . 
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Prudential-Bache 
Securities 

TANDEM ALLIANCE PROGRAM 

QUESTION: What advantages doe~ the Alliance program offer? 

Sol •• Lt •• , . R.' .. .-.. .. _r_ 
COft"""".",,_ .... 0. .... So_,,"_ ... 
Sol"' · .... Sotlo"'l );.,., 

/\«HI \0 Eo .... ' ,.,.. ''''''' '_m 
~""""'" "'->"" D ... ........ 
50"",,~"""""" 
.... Cl~\. <>, So'" Co/ft""'" .... 
Uto 01 .... . 0 ..... ., T,.,. StIooo. 
U. 01 T""",., f .. " , ... 10. r.." 
..., ...... I'roa...c: ............. ·..., -. , 

'" '" ,'" 
"" " " 
'" 

" " '" , 

"" 

• 

Conclusion: Tandem is in early stages of implementing an 
effective software house strategy. Much more support bno 
consistency is needed. 

QUESTION: What are its strongest points? 
Ref",..11 And COlli Rech.tC1IOr1 ' MOil Popu ltf Po'"I1 .. , 

.. ~.< '" 
" ~,'ii ~~. \.'. 3J 1', 

11 " , 
, 

111' 

- ,~ 111 ' 

, , , 
To~ "'..".." .... 

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

QUESTION: What are its weakest points? 

Lock olC--',,,,,,,,-s.-,, 

SoI_ 0 ......... '1<1 ..... ' ..... , . 01 

No ""-, ..... ...,. , " ,.'.., 

Almool Hall "'--"" 00 Nol BaI_ Ttndt .... 
COIn"'.lfI*Il, .. 

. , 
_Oot o' "'"I"" .... 

1010< /It",o'"'' 13 
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Prudential-Bache 
SeCurl!les 

QUESTION: If you were a ~ande. 80ftware bouse before the 
Alliance program, bas Alliance changed things? 

Two·u .... t. Firwf No O,H_ 50_ Tlndotm 
I .... gul.fed ,QJ1o_ ,,,,,, ... 

.0 

Toul "'_'" 1\ 

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

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

" r: , . 
f . , 
, 

R __ n a,,..-.:I W'lli TtctMooc.tl s...~ 01 
hoduro'" Freid 

• 
SB .. 

! 
n s .. 

." 
T",,' II~ .... e 

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

QOESTIONz Does ~andem offer you adequate access to new product 
plans and direction? 

, ..... , 0 .... ",11111 Wr1ll Gu.o.ne. About 'roch.oct 
I>~-

J , 
f 

Tcr.. ",,-, 11 

Conclusion: Tandem has confused custonlers over the last two 
years1 clearer product direction is needed. 
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Prudentlal·Ba~h :: 

QUESTION: Does Tandem offer you adequate discounts and financial 
support/incentives? 

.. 
j 

Plrt;C,p.n1l D,vided On Attrl(:l'v'~1 O f 
FIO.rna,' Inctnuvh ... 

'" Tot.l Rl1 pOnMl I' 
NO 

Conclus ion: To attract software houses , Tandem will need to be 
competitive wi th IBM and DEC . The f oll ow i ng r esponse i ndicates 
that i t is not t he r e yet. 

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

, 
Nont 0.1_ T ........ ·llncltnl"' .. Iknlr T ..... O1tMt Vendors' 

J , 
! 

vu NO 

Toul ""'-'H. II 

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

L • j . 

Hllf BeIIWed Tll'ldllm SilHmen InClnted To R.,,, TMm Busoness 
Are). .• 

NO DON'T " "10\\ 
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QUESTION: Do th~Y do so? 

i •• .. 

Tllldtm StIISlorce Follow' 

YES 

Toni AIlIIO"IMI 16 

Cited In Only In 44% 01 RUpon$ei ... 

'0 SOMEWHAT 

Conclusion: Geographic consistency and better manllgement neecjed 
to exploit available software. 

QUESTION: Is Tandem's current market organization and direction 
helpful to you? 

No CQtlctI'lW$ On Tal'ldem', Mlrket Str.t.gy . 

'0 

~ , '"' .3' .... , , 
~\ 

, 
x " 'j lO-.. , r- , 
z , :.l " , 

0 
yES NO DON'T KNOW 

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

TOIII AIIIMI"lf1 16 

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

Only 20'11. G"". Over.1I FlYorable R.1I"i To A1h.,..ce Program ... 

1 .. 
! 

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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PrudentIal-Bache 

QUESTION: Are there any aspects of Alliance you would like to 
see changed or improved? 

I,.,crnlf eo",m"men, ,nd 
OIl.c:ounwSttttr Tt<:I'I n'CJoI "'n l.nee 

lrefn'" Sllf' R"t",I, 

Participanu Want More Support From T.,c!em ... 

Numt.. of R.won .. , 

TOIII R.,oonHI ,0 

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

Hall Do Not Ber~. In land..,, ' , CommItment; Another Ttmd 
II Not Sur • ... 

YES NO SOMEWHAT 

TOI,I R .. !IOftH'> 16 

RESPONSES BY INDUSTRY: 

M.,ufK tu rino Softw _ HouM'l MOlt SIt.ptica' of T.,cHm', Commitment 10 n md P,,,y V,ndorl ... 

3 

J 
;; 

! ''''' ''''' 

YES NO So ..... YES NO So .... YES ,,"0 So"'~ yES NO So_ 
...."., 

Tou' A"pO~wl 15 
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Prudential-Bache 
SeCUTIlies 

OBSERVATIONS ON TANDEM 

QOESTION: Save Tandem's recent- disappointing revenues and 
earnings impacted your sales? 

1 , 
! 

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

QDESTION: What do you think caused Tandem's growtb rate to 
slow? 

.... ............... " ........ 0. .. _ 

1...0. 01 So ..... ,. 0"" ""',_ ... 

Uoor! D"'I"'."
c..,101_"" .. ' 

Conclusion: Encouraging that nO market limitation heading the 
list. Revenue slowdown Is of Tandem's own doing and can be 
corrected. 

QUBSTION: Are you considering changing vendors becAuse of 
Tandem's recent results? 

Conclusion: 
products it 

(Mot.". Of PortIC,_to Would NO! 
AdeI"" Kltctw .. v ....... , 

I , 
! 

Tandem has a loyal group of software houses whose 
should exploit more Aggressively. 
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SecUrities 

QUESTION: Are ~andem customers that you know bappy with Tandem's 
A) Products, B) Product Direction, C) Sales Support, 
D) Service, 8) Pricing? 

Customers Very, Very Sappy With Products, Sales Support 
Service, Less So With Product Direction And Pricing ••• 

And 

.... ~. 

J 
• 
! • 

'" 
TOI..,lIIIo_ 11 

C. StI .. Support 

Conclusion: 
Tandem needs 
competing 1n 

B. I'rodIK1 0-_ 

i • • 
J 

,. 
'" ... 00t0"T O(HOW 

TOI.oIl111._ " 

D ... « 

! , 
r 

• 
I . 
• j . 
, 

ToUIIl .. """"" I' 

Same set of strengths and weaknesses reconfirmed. 
to be more aggressive in pricing especially when 
its newer targeted markets. 
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Prudentlal"Bache 

QOESTION: Are these customers planning to enlarge their Tandem 
installations and/or add new applications? 

I , 
! 

... .. 
Tom! ""'--' 17 

Conclusion: Easy expandibility of Tandem systems encourages 
customer upgrades. Additional Tandem products would encourage 
more mu 1 ti-appl ication custoDIer expansions. 

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

S..dOlft T .. _. Not..:i.ey ~ 
Half fW!oPOn6ents. 

'" 
TOIl" II .. """ .... Ie 

' 0 

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. Is this turnover slowing? 

! . 
• • 
i. 

No tonc.nW$ On WheN' Tumow.t II D.min,5h '"9 ... 

'" NO 
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Prudential-Bache 

QUESTION: Does Tandem have a good, well trained salesforce now? 
P.'lI:ll*\lI O ... idI-d On auality Of TWldtm SaletlofQl .•. 

AVERAG E 

QUESTION: Do you Agree with .anagement's decision to 
concentrate on high-performance business? 

J , 

eO'!l. 01 P.t.e. ptonll Pom"". About T""m', Hogh Pti,lorm.nee 
P,oce¥O' D'lfi:t,on ... 

'" ' 0 OO'llT "NOW 

TO~I IIt , _ .. , IS 

Conclusion: The high-performance transaction processing market 
segment demands fast (and faster) processors. Tandem wi ll 
continue to inc rease performance at the high end. 

QOESTION: What are your expectations for Tandem sbort term? 

Two-Third!; Eapecl Tandem', SIIo"-T,.," AlWIn To 8t .aw,r. 
or Poor ... 

Conclusion: There is no sense that Tandem has ac complished all 
that is required for it to rebound short term. 

-33-



, 

-
Prudential-Bache 

SeCUrit ies 

Prudential - Bache Securities makes a primary over - the- counter 
market in the s~ares of Tandem Computers , Inc . 

Carol E. Muratore , CFA 
(212) 214 - 1430 
Susan J . Griffiths 
(212) 214 - 1472 

85- 602 
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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 (0) 
(TNDM - SIS 5/8) 

The Concept Has Changed 

Rating: 
52-Week Range: 

EPS 1984A: 
1985E: 
1986E: 

From 

SO.80 
SO.95 
S1. 45 

Projected 5-year 
growth rate: 

Market proxy ROR1: 

Company RORl: 

Market cycle beta: 

BUY 
29-13 

To 

SO.70 
S1. 20 

39.6% 
12.3% 

22 .1% 

2.22 

Shares outstanding: 
Dividend: None 

PI E 1984E: 19.5x 
1985E: 22.3x 
1986E: 13. Ox 

Operating return on 
tangible assets: 

Total debt / equity: 

Return on equity: 

Reinvestment rate: 

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

41.9 million 
Yield None 

16.5% 
5.2% 

11.4% 

11. 4% 
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POINT OF VIEW 
The stock's price action during July suggested that the unreported 

quarter ~ould be ~orse than the $0.18 EPS ~e 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 gro~th 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. In 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. 

4 



.' . , .... 

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 on ly $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 . 

5 



· . . . 

Data 

The comparative income statement is shoyn belovo 

Third Fiscal Quarter 
to June 30 

(Data in $mil1.) 1985 1984 % Change 

Product Revenues $116.9 $119.1 (1.8 ) 
Service" Other 27.3 22.9 19.2 
Total Revenues 114.2 141. 9 1.6 

Rat ios: 
Cost of Rev. 38.9% 48.5% 
R&D 12.5% 9.5% 
SG&A 48.2% 39.7% 
Operating Profit 0.4% 10.1% 

Pretax Income 1.8 15.6 (88 .5) 
Pretax Margin 1.3% 11. 0% 
Income Taxes (0 .6 ) 6.3 
Effective Tax 

Rate credit 40.6% 
Net Income 2.4 9 . 3 (74.2) 

Avg. Shares 
(mi 11. ) 41.9 41.0 2.2 

E.P.S. $0.06 $0.23 (73.9) 

Source: Company reports. 

Last Research Abstract on Tandem Computers: May 28, 1985. 

(*) DBL makes a market in this security. 
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Copyright 
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 
52-Week Range 1984 1985E 

29-13 $0.81 $0.75 

Share 
1986E 

$1.10 

P/E 
1985E 

21.7 

Ratio 
1986E 

14.8 

Dividend 

Nil 

Shares outstanding: 41.9 million Market capitalization : $680 million 

July 26, 1985 
DUIA: 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 
~illion, 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 
lower-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 SO . 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 S109 . 0 million. The driving factor here was a $12.4-
million decrease in accounts receivable, which went from 100 days in 
Harch 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; book 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 bel i eve 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,OOO 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 i s now $0.75-0 . 80, 
yhi1e FY 1986 is noY $1.10. 

15 



Table 1 
Tandem Computers, Inc. 
Consolidated Statement of Income 
(Dollars in thousands) 

Third Quarter 6/30 
1985 1984 % Change 

Revenues 
CGS 

Gross profit 
R&D 
SG&A 
Total 

$144,165 
56,116 

$88,049 
18,027 
69,482 
87,509 

Operating profit $540 
Interest , net 1,298 

Pretax profit 
Taxes 

Net profit 

EPS 

Shares 
out. (000) 

\; Sales 
Gross profit 
R&D expense 
SG&A expense 
Operating profit 
Pretax profit 
Tax rate 
Net profit 

$1,838 
(550) 

$2,388 

$0.06 

41,896 

61.1% 
12.5 
48.2 

0.4 
1.3 

NM 
1.7 

$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% 
9.5 

39.7 
10.1 
11. 0 
40 . 7 
6.5 

+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 1984 % Change 

$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. 2 
42.5 
7.3 
8.3 

38 . 0 
5.2 

$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% 
9 . 8 

40.5 
8.8 
9.7 

42 . 0 
5.6 

+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% 

(*) DONALDSON, LUFKIN & JENRETTE SECURITIES CORPORATION MAKES A MARKET 
IN THIS SECURITY AND HAS PERIODIC POSITIONS IN THIS SECURITY IN 
CONNECTION WITH THIS ACTIVITY. 
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IlAIIBRECHT.t QUI!n' INCORPORATED 

TANDEM COIIIPUTEIIS INCORPORATED (OTe-THDII) US 7/8 

52-Week 
Bge 
$13-29 

IIkt. 
VoL (miL) 

$665 

Year _ September )0 

1984A 1985E 1186B 
$0.80· $0.65 $0.95 

• Excluding $0.24/ share DISC credit 

D.IIII: 1320.79 SPIN: 209.43 

• Third quarter reported well below projectio~. 

caleodar PIB 
1984 1985 1986 ----
17 28 16 

• Near-term expectations effect neutral investment fating . 

Jeffry c.uun 
A~I.lIl5 

Treod-Lioe 
Growth !late 

25% 

'IbinI Quarter Results Year to nate: I Mootho 
BlQ 

6/30/85 SllO/84 %~ Estimate 6/30/85 Sl30/84 %C~ 

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 9.3 (74) 7.0 23.3 21.3 9 
~perlllare $0.06 $0.23 (75) $0.16 $0.56 $0.51 I 
Average shares (mil.) 41.9 41.0 2 42.4 41.8 41.5 1 

Gross margin 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 rt.~e (29.9) 40.6 42.0 38.0 42.0 
Net margin 1.7 6.5 4.5 5.2 5.6 

'IbinI gUetter Results 

Tandem is the originator and leading ~plier of fault-tolerant computers, 
marketing its line of NonStop 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 ~ marginally on 8 year-te-year 
basis (sales increased only as a result of higher service income) but fell 296 from the 
immediately preceding quarter. Gross margins of 61.196 were near record levels but 
were more than offset by a sharp ramJrup 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 headcount 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 siI-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 (owi~ 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 induslrywide 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 
BOIIStop EXT system and from below-plan shipments of high-end NonStop TXPs. 
(However, NonStop n-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 
"I'andem Am ..... program, 21 third-party software houses with industry-specific 
application packages were added, bringing the cumulative total to nearly 100. 

!luring the quarter, Tandem announced several new products: the low-end, 
compact Mommop 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 
IConStop n, but it doesn't require a computer room environment. Unit priced at $120,000 
(roughly 30% below a comparable NonStop U), the EXT will be sold both by Tandem 
directly and through a newly created vertical market reseller program. GUARDIAM 90, 
representing an estimated 6096 rewrite of the Tandem operating system, oHers 
significantly enhanced performance, estimated by management to be a four- to fivefold 
throughput improvement for batch applications and at least a 5096 improvement for on
line programs utilizing Tandem's Transaction Monitor Faeility. In June, the company 
&Mounced its Information Management Teehnolocy offerings, five software packages 
designed to enable Tandem users to interconnect and network among Tandem host 
processors and various terminals, personal computers, and facsimile 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 ot 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. 

P!naDe1al I!lq>e<!tatiODO and Investment OpinioD 

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, 
Tande:n will adopt new statistical analysis techniques that 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, (rom 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-t~year revenues in the fourth quarter (of $153 million), with a 
6596 decrease in EPS to $0.10; our fiscal 1986 estimates assume only a 2096 aMual 
increase in sales and operating margins that will remain below 1096 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 00 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 
BPS of $0.95. We believe Tandem shares are fully valued at present price levels and 
advise investors to defer purchase, pending grea ter business visibility. 

NOTE a 

18 



MARTIN SIMPSON & COHPAIIY POCUS LIST 

Potential Earnlng~ Per Sha re , 987 Price 
Date Price 3- 5 Yr. Sec . Calendar Years Earnings 

COID~ Added 6/28/85 Growth Rate 1985" 1986E 1981E Multiples 

C.R. Bard 5/30/85 $ 35 14S $ 2.70 $ 3. 05 $ 3. 50 15x 

Cr ay Research 411/85 85 27 4.00 5.00 6.25 22 

IBM 211/84 124 15 10.80 12.75 15.00 15 

Intergraph 1011/84 31 30 1.50 2.05 2. 65 20 

Norak Data 1/31/85 39 35 2.40 3.00 3.80 18 
, 
~~Stratus Computer 5/30/85 15 50 0.45 0.75 1. 10 25 

Add itional information for companies on the Focus List 1s available on request. 

f\"\ 
~ 
<: 
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~ 

'" 
<J 
< -" ----c. 
"<> 
U\ 

. 

, 
• 

Target 
Two-Year Two-Year 
Price Potential 
Q~.J.ectlves Appreciation 

$ 53 51S 

138 62 

225 81 

53 71 

68 75 

28 83 
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t SU11HI RY OF EAUINCS ESTlKATE CHANGES 

V 

" Fiscal Year Pre vious Estimates Revised Estimates Pre vious Cu rrent ~ Ending FY 1985 FY 1986 FY 1985 IT 1986 Recommenda ticn Recomme ndation 
'" 

CO!euter S,yate.a 
Burroughs 12131 $ 6,00 $ 1, 15 $ 5.60 $ 6 . 60 8 8 
Honeywell 12131 6 . 65 1 . 25 5.90 6.50 H H 
18H 12131 11.00 13 . 00 10 . 80 12.15 8 B 

K1nlco.putera & Perleberala 
Da ta Genera l 9/30 2 . 00 3.00 1.00 2. 00 8 8 
DIgita l EQuipment 6/30 6. 25 1 . 95 6 . 15 6.50 H H 
Nor sk Data 12/3 1 2 . 25 2.80 2. ij O 3. 00 B 8 

_Tandem 9/30 1. 00 1. 35 0. 90 1. 20 H H 

Kicroc0!2ulera & Workstations 
Altos 6/30 0 . 19 1.05 0 . 11 1.00 B B 
Apollo 1213 1 1. 10 l.ijO 0.95 1.25 8 H 

w 
Apple 9/30 1.05 1 .25 0. 15 NC H H 

Speclaltl Electronics 
Viccn Industries 9130 0.85 1.05 0.60 0.90 8 B 

Teleca..unicationa 
Ge ne ral Datacomm 9/30 1.05 1.30 0 . 90 1.20 B B 
Pa radyne 1213 1 0. 60 1.00 O. ijO 0 . 90 B B 

eo.puter Gra~hlc8 
Au to- tro l 1213 1 (0.10) 0 . 30 (0 .50) 0 . 25 H H 
Val1d Log Ic 12131 0 .55 0.80 0. 50 0 .15 H H 

Business Porae • Checks 
Moore Co rporatIon 1213 1 1.10 1.85 1. 65 NC H H 

Roseltal Su2211ea 
Johnson & Johnson 1213 1 3. ijO 3. 85 3.35 NC B B 

Rosettal Manago.ant 
American Hospi t al Suppl y 8/3 1 2.20 2.55 2 . 25 2. 60 H B 

.: Actual 
NC : Ho change in estiaate 



~ ANNUAL P.ARNINCS PER SHARI-: 

s.... Qu.llil !oy I Yr. Price fi.!lclli PiE ... ~1lJ.)'.IIt Rat 1118 Ree. fI/28/8'" Yrlt'l' 1982 1981 1984 1985E 1986E f98S--'91f6 i\> • C:Of1 I'HTfR SYSTfJ1S 

£ Burrough" ~'II III 'uy .,. 12/31 S2.80 $4.60 $5.40 15.60 S6.60 II , · , 
V' Cray Rp!learch ,. II 'uy " 12/11 I. 18 1.11 2.65 4.00 5.00 2J J7 

lIuI1 .. )'1"''' J I fH III lIuld " 12/31 1.,61 5.46 6.29 5 . 90 6.50 II JO ..., 
IIlIf t'll I liu)' Ill, 12/31 7.39 9.0/, 10.77 10.80 12.75 II 10 

~ NCR f'li III !laid lJ 12111 2.19 2.6/, 3.00 3. IS 3.50 10 • .... Sp~'rry J. III lIoltl 51 1/11 5.25 2.65 3.86 4.66 A 5.60 11 • VI 
HINICOP1~Ifl'P.RS & PERIPHF.RAI's 
nllt .. <;" 0"r.1 " .. II Uu)' 11 9/30 0.92 0.97 2.60 I. 00 2.00 17 1. 
OauproducU RSA III 'U, 13 11ll O. ]7 0.70 1. 26 1.32 A 0. 15 10 81 
DI Rltal equipment "S/LES II Iioid ., 6/)0 7.53 5.00 5.7J 6.15 6 . 50 15 14 
Norsk Data LES III 'uy 3. 12/31 0.94 1.52 I. 90 2.40 3.00 I' 13 
Prll!N! COlllputer LES II Hold l' 12/31 0 . 99 0.68 1.09 1.15 I. 50 J7 13 
Pr\ ntronlx 'SA III Hold II 1/31 I. 11. I. 52 I. 70 1.26 A 0.25 • 44 

_ Stratus Computer LES IV 'uy 15 12/]1 1$0. ]0) 0.10 0.22 0.45 0.75 JJ " ___ Tandem Computers LES II Hold " 9/)0 0.76 0.76 0.81 0.90 1.20 '0 15 
Wang laboratories 8 LES I! Hold " 6/10 0.88 1. 16 1.52 0.]8 1.00 41 " 
HICROCOHPUTERS & WORKSTATIONS 
Altos Computer Systems PH IV .U' II 6/10 0.50 0.58 0.65 0.77 1.00 14 11 
"ItO I 10 Computer 1" 11J Huld 20 12/ 11 0.01 0.37 0.75 0.95 \. 25 21 16 

• "Ilple Computer LES IV Hold " 9/30 1. 06 1. 28 0.97 0.75 I. 25 " " Convergent Technologies PR IV !lold , I lIll 0.1.2 0.40 UO.02) 0.20 0.60 JS " 
COHPUTER SERVICES & SOFTWARE 
Aut~ttc Data Proce •• lnB 'SA I! Hold S3 6/30 I. 71 1. 86 2.14 2.45 2.80 " l' 
Culltnet Software '" I! !laid " 4/]0 0.28 0.40 0.54 0.81 1.05 JJ ,. 
Quat ron Systems 'SA II! Hold II 12/31 0.52 0.69 0.78 0.90 I. 20 " • Reynolds & Reynolds 'SA II1 Sell I, ~ 9/30 1. 66 2.50 ].61 4.00 ).7S 11 11 

CONNECTORS 
AMP CHB I !laid " 12/]1 I. 10 I. 52 1.87 I. 25 I. 70 ,. 1. 
Augat 0<' I!l Sell " 12/31 I. 26 1. SO 1. 37 0.95 I. 20 " " 8urndy CH' !II Sell " 12/]1 1. 27 1.01 1.07 0.95 I. OS 13 11 
Thom.lls & Betts CHB 11 lIo ld JS 12/] I 1.52 1. 74 2 . 45 2 . 45 2.85 " " 
INSTRUHEHTS 
John fluke Manufacturing HS I!I Hold " 9/]0 0.95 1.16 1. 71 1. 95 2.25 IJ 11 
He,", lett· hckal'd PR I Hold JS 10/31 1.52 1.69 2 . ll 2.05 2.40 I7 IS 
Tek t ronix "R II Hold 61 5/31 4.25 2.57 4. t.4 4.50 4.75 " 13 

SPECI ALTY ELECTRONICS 
... V. Ph il ip. (I) HS I! Buy IS 12/31 ). 50 1. 42 I. 76 1.80 2.00 • , 
Senior_tic HS III Buy B ">'11 0.67 0.92 0.65 0.25 0.45 " " T I~. rl ber CommuniC at i ons ' S III lIold " 12/31 0.78 0.56 (So. 11) 0.50 0.80 " IS 
Vlcon Indu.t rle . RSA I II Buy • 9/10 0.11. 0.56 0.6 1 0.60 0.90 10 , 
X~rox Corporal Ion Hs/RS", III lIold 53 12/3 1 4.34 1..68 1.4~ ] . 90 4.25 14 " 
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QUARTERLY f.ARNtNCS PER SHARE • 

0 fl!'l (" ,,1 Year flr .. 1 QUarter Second QUarter Third Quarter Fourth Quarter fiscal Year .:s- t:,,,1Ir,1S A. 'I. Art . Aco l . t: " I. ACl~-' ~t. Ad. Eir.- T el. Est. 
<;. 1:~1'lrr~JI SYSTt:HS -- Burrough~ IMc . / II ·.·8 :' SO.9'i SI.Ol S 1.26 SI.OO S 1.11 S1.10 S2.08 S2.47 S5.&O S5.60 ~ 

t CrAy R~""arch Dec . / R/,-R<; n . J9 2 . 0:; 0.27 O. )8 0.92 0.87 I. 07 0 . 70 2.65 &.00 II",.".Y"" II [)e t' ./84- S'i 096 l. 00 J. 70 1.00 1. 28 J. 2:; 2.)5 2.6:; 6.29 5.90 ~ '8M Oec. / S"-85 J. 9 7 I. 61 2.65 2. J'i 2.60 2.45 1 . 5:; &. )9 10 . 77 10.80 
-J NC' Dec./B&-a5 0. 1, ] 0.&) 0 .73 0 .7] 0.65 0.66 I. 2) I.]] ].00 ] . 15 

~ Sperry Har ./85- 86 0. 71 0.95 £ 0.68 0.85 1.)2 1.50 1. 89 2.)0 &.66 5.60 .. HINICOt1PUTERS & PERIPIiERAI.S 
lI\ Data Geneui Scp . /84-S5 0.&0 0.a7 0.55 0.)& Ii 0.71 (S0.21) 0.85 0.00 2 . 60 1.00 Dataproducts Har./S5-S6 0.&2 (SO.&O)£ 0.26 (So . OS) 0.52 0.25 0.12 0.35 J. 32 0.15 Digital Equipment June/S5-g6 ],38 1.00 E I. 81 I. 50 1. 52 1. 60 1. "t. E 2.40 6.15 e 6.50 Prime COftIputer Dec./S4-85 0.21 0.25 O.ll 0.26 0.30 0.29 0.31 0.35 1. 09 1. 15 Printronlx Har ./S5-86 0.4t. (SO.15)£ 0,46 (SO. 10) 0,26 0.20 0,10 0.30 1. 26 0,25 ---Stratus Computer Dec ./S4-a5 O.Ot. O.OS 0.04 0,09 0,06 0.12 o,oa 0.16 0.2: 0,45 __ Tandem Computers Sep./S4-S5 0,24 0.34 0.05 0.16 A 0,23 O.IS 0,29 0.22 O.SI 0.90 Wang Laboratorie~ S June/85-S6 0.36 0,00 £ 0.40 0.20 0.12 0.35 (S0,50)£ 0,45 0 . 3S E 1. 00 

MICROCOMPUTERS & WORKSTATIONS 
Altos Computer Systems June/85-86 0.25 0.21 E 0,12 0,2) O.IS 0,26 0.22 E 0.30 0.71 E 1.00 

'" Apollo Computer Dec ./84-B5 0.11 0.26 0.17 0.22 0.20 0.22 0.25 0.25 O. IS 0.95 Apple Computer Sep./84-8S 0.10 0.75 0.15 0.16 A 0.30 (S0.24) 0.42 0.08 0.97 0.75 
Convergent Technologies Dec./84-S5 0.09 0.01 0.11 0.02 0.07 0.06 (S0.26) 0.11 (S0.02) O.ZO 

COMPUTER SERVICES & SOnvARf! 
Automatic Data Proceasinl June/S5-86 0.4& 0.50 £ 0.57 0.65 0.73 0.S5 0.71 E 0.80 2.45 E 2.80 Cu111net Software Apr ./a5-86 o.la 0.22 E 0 . 20 0.25 0 . 21 0.27 0.22 0.)1 O.SI 1. 05 
Quotron Systems Dec./84-85 0.20 0.17 0.20 0.22 0.19 0 . Z5 0.19 0.26 0.7S 0.90 
Reynold. & Reynold. S.p . /S&-SS 0.77 0.S8 0.S8 1.02 A 0.94 1.00 1.01 1.10 ) . 61 4.00 

CONNECTORS 
AIt, Dec./84·85 0.50 0.29 0.54 0.30 0.46 0 . 27 0.37 0.39 \. a7 1. ZS 
Augat Dec./S4-S5 0.4) 0.22 0.42 0.22 0.27 0.20 0.25 0.31 1.37 0.95 
But'"ndy Dee./84-S5 0.27 O. I 7 0.27 0.23 0.24 0.25 0.29 0 . 30 1.07 0.9S 
Thomas & Betts Dec./St.-85 0.6) 0.53 0.69 0.64 0.61 0.61 0 . 52 0.67 2.45 2.45 

lNSTRUHENTS 
John fluke Hanu ractu r lng Sap./84-85 0.)6 0.47 0.41 0.47 A 0.47 0.50 0.4S 0.51 I. 71 l. 95 
Hewl en - Packa r d Oct./84·8S 0.39 0.45 0.57 0.5 1 A 0 . 52 0.48 0.65 0.6 1 2.13 2.05 
Tektronix Hay /a4·85 0.71 0.92 0.66 1.14 A I. )4 1.3S A I. 73 1.06 4.44 lI .50 

SPEC IALTY ELECTRONIGS 
Sansorma tic HilY /S4-aS 0.28 0. 10 0.20 0.07 0.06 0.05 A 0.12 0.03 0.65 0 . 25 
Time. fiber Co.mun icatlona Dec./8l1-as 0.10 O. J3 0.02 0.12 lS O.2a) 0.10 O.OS 0. 15 (S0. 11 ) 0.50 
Vl con Indust r ies Sep./84-a5 0.16 0.18 O. J3 0.19 A O.IS O.OS 0.14 0 . 15 0.61 0.60 
Xe r ox Corporation Dee./84-85 J. 24 1.06 0.91 l.10 0.76 0.90 0 . 51 0.84 3.42 3.90 
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, hrlpberals Lo-ellen Speaau (212) _06-5212 

Price Estimated E.P.S. One-Year 
Company Symbol 6/28/85 FY 1985 IT 1986 Recommenda ticn 

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 DCN 37 1.00 2.00 BUY 

While most of the minicomputer vendors have experienced a sharp 
drop-off in demand I Norwegian-based 101"'* Data continues to build D1oatentum. 
On a prelimInary basis, It appears that orders were up 70J 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 Y 
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 ~OJ in 1986. The current quarter should come in 
on plan, at $0.09 in earnings per share, versus $O.O~ 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.Q5 per share and we recommend purchase of the shares . 

Pr1ae'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-ofrs. The sales force was expanded by 
8S this quarter, following gains of 10J, 12S and 9S in the three preceeding 
periods. While this expansion will benefit Prime when orders rebound, it 
could result in signir1cant 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 1n the year earlier period . OUr estimate tor the rull year 
remains at $1.15, ve rsus $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 7S of its work 
force, or 1, 300 employees . While severance benefits will result in a one- time 
cost to the company o f $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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Tandem Computers - Company Report 
PRUDENTIAL BACHE SECURITIES INC. - Muratore, C.E., et a1 
05-13-85 (RN=505433) 

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 Sl.10 for FY85 and 
$1. 40 for FY86 . 

TNDM (22 7/8) -- OTC 

Earnings Per Share 
Fiscal Year Ending 
9/84 9/85E 9/86E 

SO.81 SI.10 $1.40 

DJIA: 1274.18 
S&P 400: 184.28 

PIE 
1985E 
20.8X 

Ind. 
Div. 

Priced as of the close, May 10. 1985. 

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

Yield 
Opinion 

N L 
3 3 

Shares 
OIS 

(mi 1.) 
42.2 

52-
Week 
Range 
29-13 

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. 
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Implementation is still a r isk ; another 6-12 months may be 
required for product line and applications software deficiencies to be 
r emedied . We do not thin k 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 . Its 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 . 
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* 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 : manufactu r ing ; bank i ng; 
telecommunications; point-ot-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. 

10 
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Tandem Computers, Inc, - Company Report 
DREXEL BURNHAM LAMBERT INCORPORATED - Lab.. P. 
05 - 28-85 (RN=505949) 

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 ~ho 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/~orkstation area seems to be progressing, even 
though the new Dynamite ~orkstation is probably four months behind 
plan. The software to work it is nov available and we expect better 
results in the months ahead. 

This is a good lineup of produc ts and the entry level EXT is 
important - both in Europe, whi c h i s mo re price-sensitive, and as a VAR 
(valued-added remarketer) produc t he r e qu i te apart from the user base. 

In early 1986, we expe c t the fi rst Tandem processor built with 
gate array technology ( some compo nents, like tape controllers, are 
already implemented i n LSI gate arrays ) ~hi ch viII help, although a nev 
truly high-end machine appear s t o be more like 1987. 

Soft .... are 

The most important near-term deve l opment expected is the B-double 
zero release of the operating sys t em, expected to be free o f existing 
customers with prerequisite software and priced in a package for nev 
users, which should enhance Tandem processor performance very 
significantly in some applications. 

We are also expecting over the next several months more office 
automat ion soft~are, including remote facs imi Ie 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 
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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 o f the external pieces, trying to be selective and 
select only larger prestigious organizations to do the software 
writing. These a re 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, Star lan , 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 AC!, 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 SO . 30 per share estimate factoring in cost expectations. 
This would be a nice rebound from the SO . 16 reported last quarter and 
well up from last year's SO.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 S1 . 20 EPS estimate for fiscal 1985 nor in our 51 . 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 qua r ter can be pe r ceived more 
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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 - Company Report 
DREXEL BURNHAM LAMBERT INCORPORATED - Labe, P. 
05-07-85 (RN=505292) 

TANDEM COMPUTERS (M) 
(TNDM - $20 3/8) 

Reducing Estimates Slightly, 
Maintain BUY Rating 

CORPOkAtE 
INFORMATION CENTl!R 

Rating: 
52-Week Range: 

BUY 
29-13 

Shares outstanding : 41 . 4 million 
Dividend: None Yield None 

EPS 1984A: 
1985E : 
1986E: 

From 
SO.80 
S1. 25 
S1. 75 

Projected 5-year 
growth rate: 

Market proxy RORl: 
Company RORl: 

To 

S1. 20 
S1. 70 

PIE 1984A: 25.5x 
1985E : 17.0x 
1986E : 12.0x 

Operating return on 
tangible assets: 

Total debt/equity: 

• Market cycle beta : 

32 . 7% 
12 . 5% 

1. 3% 
2.22 

Return on equity: 
Reinvestment rate: 

16.5% 
5.2% 

11. 4% 
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 re cently. Earnings per share of 50.16 were 
in agreement with our most recent expectations, although belov our 
early line on the quarter . We ' .... ere, 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. 
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The profit margin picture ~as affected by a net new hiring of 181 
people, the costs associated with new p r oduct introductions, and 
inc reased advertising expense . 

The balance sheet remains very strong, with Sl08 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 beli eve 
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 va 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 slover spending environment against these positives and 
have only slightly moderated our forecast for fiscal 1985 . We are nov 
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-$1 . 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 tBM 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 usiness 
Information Center 

Tandem Computers Inc. - Company Report 
DREXEL BURNHAM LAMBERT INCORPORATED - Labe, P. 
01-04-85 (RN=500586) 

Tandem Computers Inc. (*) 
TNDM - OTC - BUY 

Outlook Improving 

52-Week Earnings Per Share (**) PIE Ratio 
Price Range 1984 1985E 1986E 1985E 1986E 

$18 $40.13 $0.80 $1. 25 $1.75 14.4 10.2 

Return on 
Yield Equi ty 

None 9.7% 

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

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

optimized for transaction processing, yas a disappointing stock in 
early 19805 due to a combination of too-high valuation and not enough 
gro~th, 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 follo~ing : 

(1) The potential market is large and gro~ing, ~ith very limited 
direct competition. 

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

(3) Drastic improvement is 1n evidence in financial controls, and 
more recently, in cost control. 

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

(5) We recommend purchase of Tandem stock for intermediate-term 
investors ~ho can ~ithstand 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 vas 
done in the closing veeks of a quarter, vith tremendous pressure on 
orders and shipments. Inventories and receivables typically ... ere high, 
and the company consumed cash. The turnover of executives accelerated, 
and overall personnel turnover increased. Revenue growth slaved 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 folloving quarter would be sequentially up 
-- not the $0 . 05 per share that yas reported. The explanation that the 
company was seeing Rmainframe R seasonal-type spending patterns by users 
didn't sit that ... ell yith investors, who ... ere unprepared. Not only 
yere estimates marked down, but longer-term groyth rate assumptions 
... ere reexamined and reduced. From a peak of $40 1/4, the stock was 
marked doyn to a loy 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 ... ·ant . 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 
vas 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 soft~are 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 
o f market. 



Problems 

We have already alluded to the principal problem. Most every 
entity has a computer today. The installed vendor is al~ays going to 
resist any intrusion, and fight for any ne~ applications. This is true 
even though in every case involving transactions Tandem has a better 
solution. The only t~o 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 under~ay . If we are correct in 
our assessment, Tandem could grow 30% a year for the next few years, 
which ~ould be an upside surprise for investors. 
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Recent Development 

Tandem has revamped it s produc t pric ing in r ecent mont hs, by ( 1 ) 
raising the price of the high-e nd TXP pr ocesso r 4%; ( 2) reduc ing old 
low-end NonStop I prices from 12\ to 45\ ( t hese have been out of ne~ 
production for years but a number of low-end systems are in inventory) ; 
(3) reducing prices 24% on the mid-range NonStop II: and (4) 
establishing a trade-in program to enable customers to get TXP 
processors in exchange for NonStop I and II 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 softvare , 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 quarte r 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 su r prise . If 
Tandem can do this, investor confidence in estimates should inc r ease 
dramatically and with it, we believe . renew expectations of r apid 
gro~th . 

Finance 



Fe~ 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 ~ere 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 
when 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 gro~th, 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 gro~th in 1985 ~ould 
not draw do~n cash very greatly -- improving margins should increase 
profitability and there are lo~ 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 ~ord, po~erful. Summary data is sho~n 
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-I09) 
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Table i 
Tandem Computers Inc. 
Balance Sheet Data 
($ in millions) 

Cash & Equivalents 
Accounts Receivable 
Inventories 
Prepa id 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 
11. 7 
20 . 4 

375.1 
$412.6 

9/30/83 
$93.5 
119.6 
85.9 
11.8 

$310.8 

$3.3 
53.3 

$56.6 

$254.2 

132.8 
34.0 

$98 . 8 

6.0 

$359.0 

8.5 
15.5 
24.0 

311. 0 
$359.0 
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Table 11 

TANDEM COMPUTERS INC . 

[Part 1 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 
I ncome Taxes 
Tax Rate 
Net Rate 

Avg. Shares (0001 

E.P.S. 

Actual 
1Q84 

12/31/83 

$108,474 
17,895 

126,369 

50,437 
39.9% 

10,849 
8.6% 

48,205 
38.1% 

109,491 

16,878 
13.4% 

1,076 

17 ,954 
l4.2% 
7,900 
44.0% 

10,054 

41,841 

$0.24 

(Data in $0001 
Years to 9/30 

Actual 
2Q84 

3/31/84 

$91,223 
20,012 

111,236 

47,245 
42.5% 

12,853 
11. 6% 

49,032 
44.2% 

109,230 

2,006 
1. 8% 

1,142 

3,148 
2.8% 

1,174 
37.3% 
1,974 

41,794 

$0.05 

Actual 
3Q84 

6/30/84 

$119,064 
22,861 

141,925 

57,787 
40.7% 

13,514 
9.5% 

56,282 
39.7% 

127,583 

l4, 342 
10.1% 

1,243 

15,585 
11. 0% 
6,335 
40.6% 
9,250 

41,039 

$023 

Actual 
4Q84 

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 84 
9/30/84 

$448,611 
84,009 

532,620 

218,810 
41.1% 

52,5l4 
9.9% 

210,195 
39.5% 

481,519 

51,101 
9.6% 

5,183 

56,284 
10.6% 

23,076 
41. 0% 

33,208 

41,399 

$0.80 
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[Part 2 of 3J 

Estimate Estimate Estimate Estimate Estimate 
1Q85 2Q85 3Q85 4Q85 Year 85 

12/31/84 3/31/85 6/30/85 9/30/85 9/30/85 

Product Revenue $137,500 $144 , 000 $155 , 000 $166, 000 $602,500 
Service" Other 24 , 000 25 , 000 26 , 500 26 , 500 103,000 
Total Revenue 161 , 500 169,000 181,500 193 , 500 705,500 

Cost of Revenue 66,538 69,628 72,963 75 , 852 284,981 
\ of Revenu e 41. 2% 41. 2\ 40 . 2\ 39 . 2\ 40.4\ 
R&D 15,989 16,900 17,787 18,963 69,639 
\ of Revenue 9.9\ 10 . 0\ 9 . 8\ 9 . 8% 9 . 9% 
SG&A 59,755 63,375 67,155 71,595 261 , 880 
% of Revenue 37.0% 37.5% 37 . 0\ 37 . 0% 37.1% 
Operating Costs 142,281. 5 149,903 157,905 166,410 616,499.5 

Operating Profit 19,218.5 19,097 23,595 27,090 89,000.5 
Oper. Profit Margin 11. 9\ 11. 3\ 13 . 0% 14 . 0\ 12.6\ 

Other Income, Net 1,630 1,590 1 , 400 1,300 5,920 

Pretax Income 20,848.5 20 ,687 24,995 28,390 94,920 .5 
Pretax Margin 12.9\ 12.2\ 13 .8% 14.7\ 13 . 5\ 
Income Taxes 8,443.6 8,378.2 10,123.0 11,498.0 38,442.8 
Tax Rate 40 . 5\ 40 . 5\ 40.5% 40 . 5% 40.5% 
Net Rate 12,404.9 12,308 . 8 14,872.0 16,892.1 56,477.7 

Avg. Shares (000) 41,100 41,200 41,400 41,600 41,325 

E.P.S. $0.30 $0.30 $0.36 $0.41 $1.37(*) 
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[Part 3 of 3J 

Estimate Estimate 
lQ86 Year 86 

12/31/85 9/30/86 

Product Revenue $172,000 $780,000 
Service" Other 284,00 120,000 
Total Revenue 200,400 900,000 

Cost of Revenue 78,356.4 348,300 
% of Revenue 39.1% 38.7\ 
R&D 20,040 90,000 
% of Revenue 10.0% 10.0% 
SG&A 74,148 333,000 
1; of Revenue 37.0% 37.0% 
Operating Costs 172,544.4 771,300 

Operating Profit 27,855.6 128,700 
Oper. Prof i t Harg in 13.9% 14.3% 

Other Income, Net 1,200 4,600 

Pretax Income 29,055.6 133,300 
Pretax Margin 14.5% 14.8% 
Income Taxes 11767.5 53,986.5 
Tax Rate 40.5% 40.5% 
Net Rate 17,288.1 79,313.5 

Avg. Shares (000) 41,750 42,700 

E.P.S. $o.n $1.86(*) 

(*) This is our ftoptimistic ft model, our official estimates are $1.25 in 
fiscal 1985 and $1.75 in fiscal 1986. 

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

'. 
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Table iii 
Tandem Computers Inc . 
Financial Summary 

(part 1 of 2] 

Years 
to 
9/30 

1984 
1983 
1982(R) 
1981 
1980 

1979 
1978 
1977 
1976 
1975 

Revenues 
(SOOO) 

S532,620 
412,282 
312,143 
208,397 
108,989 

55,974 
24,305 

7,692 
581 

(part 2 of 2 ] 

Years 
t o 
9/30 

1984 
1983 
1982(R) 
1981 
198 0 

1979 
1978 
1977 
1976 
1975 

% Return 
on 

Yearend 
Equity 

8.8% 
9.9 

11.9 
13.0 
15.2 

15.6 
13.9 

5.8 
DeL 
DeL 

Pretax 
Income 
(SOOO) 

S56,284 
50,501 
46,741 
51,098 
21,082 

10,104 
4,490 

329 
(2,169) 

(646) 

EPS 

SO.80 
0.76 
0.76 
0.72 
0.35 

0.20 
0.10 
0.01 

(0.72) 
(0.25) 

Pretax 
Prof it 
Marg in 

10.6% 
12.2 
15.0 
24.5 
19.3 

18.1 
18.5 

4 • 3 
DeL 
DeL 

Effective 
Tax 

Rate 

41.0% 
39.0 
36.1 
48.0 
49.3 

51. 3 
52.0 
52.0 

Net 
Income 
(SOOO) 

S33 , 208 
30,805 
29,856 
26,549 
10,687 

4,920 
2,153 

158 
(2,169) 

(646) 

Per Share Data (a) 

Div 

Stock 
pri c e 

Range (b) 
PI E 

Range (b) 

40-13 
40-24 
33-14 
35-20 
33-14 

7-1 
6-2 
3-2(c) 

50-16 
53 - 32 
43-19 
48-28 
43-19 

32-19 
60-22 

N.C. 

Notes: 
(a) Adjusted for stock splits 
(b) Calendar year for stock prices; PI E based on fiscal year 

earnings and calendar year prices 
(c) Range since initial public offering 12/14/77 
(R) Restated 
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In" IllIt: II • I ~ .'t' 

Instirution.l Research 

T.ufDEM COIIPOTIRS (OTC-nrDli) 

III<t.. ~L'''. 
Val. (.n.) 

II-W_ 

"lee IlaJ!&! 
117 IU-S.O 1612 Sept. SO.76 10.13· 11. U 10 IS , 

(- ) Inclusive of $0.01 per share of DISC t>r.'Ie!its accrued in tbt tOW"th cparter. 

lu.m rut)' and tn.estmenl ConeluScn 

Tande m's equi~'TIen! sales showed no Jrowth between the IK"Ond hI.l! of 15113 and the 
first half of 1984 . 'The company's Inability to (enerltt (1"Owth oeeUrTed delF;> ile • 
produc tion buU dup of the TXP processor , • produc t that o!!en rar m<:Pt performance and 
IUblt&ntiaUy better pr iee-pwformanee than t.ht predeee:ssar Nritcp 11, and within the 
oontert of • n ry rapidly CT"Ow i~ economy. nrenetheninc capital ~u., and au-rirc 
eorpo!"Ut profi ts. Gi ven these rlctors, Ilone with Tl..I'W:knl'l histcrleall)' ~ positicrl 
in the rap idly Jrowi1\i trans.c t ion proeess ing market , it II trW)' Ilunn.~ that the 
compan)''s equi;>m ent wes have n01 crown. 

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

1. The TXP W&5 conceived u • replace ment for the lUi powerful Mex6top D., rather 
thIn as &1'1 \C!w&rd extension and , therefore , as I bro.dc..n.irc of the product line. 
The early implementatiDrl of a tradt-Ln procrl m can be new" U III attempt by 
the company to ",iekly deplete its 1nstl.lled base of N~top Us, as well as I 
meeha.nism for ,tlmwlti,. TXP demand. 

t . Given the IUbs tantially hiiher pr iee and performance of the TXP, it does not 
represent I mi(rltian pe.th fot Tandem's ,mall", 1.IMn. Tandem's I"tfoeusi~ of 
the marketine effOC't to major accounts 'ubstantiltes this riew. In effeet, 
Tandem has intentionaUy implemented a product and muketJ.ne ,trltllY that 
insures that its uistin& bas, of smaller UJers wW ranerlt, I ltel.dil)' decli~ 
,....,enue l\relm. 

) . 'n\us far , Tand, m's new ~et and marketlne Itf'I,te(ies, a ID..-ued by the 
,....,enue they ha.." produeed, hav, rlUed. 'n\It the)' ha.,. DOt produeed their 
intended eons.equene-e can, we think , be I t trlbuled to three faetc:n, in addition to 
the dry inc up or revenues from ,maU Iccounts . 

• The roeus on mljor accounts and on tr&nllction proeal~ appUeatic:w 
(Tand,m ftO loncer cStserlbes ttMl! U I man1lfaetur .. of fa.ult·tol,rant 
oemput ... ) m •• ns that Tandem now 1q1W". ot! op.IMt IIIi in virtually 
,yery ~mp4:titi.." biddinc .,itLllUon. BeCAUM the 1OIaPIu,. ruchine II 
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normally I SOl X mllnfrlm., Tandem has, by .hol .. , deoidod to take on the 
Y.ry hlOll't of IBM. IBM lIIumen .. ho 1_ SOIX orders tend not to haVt very 
_._ful .ar .... and 0&Il IVID them .. lv. of SWAT 1M,... from Armonk to 
ald them In mllnt&ln;,. their up .. ard mobility. 

• WhDe Tandem'l produ.t and marketine ItfttO(i. bo .. been reVlmped, III 
~ orraniutlon has not. Tandem, wIIleh DOW __ lIMit II I 
mainer.me oompeny, has • -.lest...... oom~ of Irdi_ with 
minicomputer baok(rounda. They tIl ... f ... do DGt __ ienoe oloaq 
ordera with the IInior ~te-lov.1 __ IIv. who oontrol tilt punt 
atr~ fot the appllO.tioN upon whloh Tandem II DO .. foousirc. IBM's 
alesmen do not laek .uch experience. 

• More problematically, .orne majer' accounts ma,. new the TXP as an int.1m 
produ.t and may be oon.erned about Tandem.. abilJty to maintlln 
comp.tlbility In the future. The TXP II • cIual If-blt prooesoor, not I S2~lt 
processor. Iu we st. ted Ia.st October when the TXP ... Introduo.d, the ta.t 
that It b not • S2~lt mlchine telll III that Tandem eouId not develop • 
oompatlble S2~lt su ..... or to the 16~lt NonStop L Som. of our .....,. ... 
tell us that an .ffort to develop ou.h • m.ohlna, oaIIed Rainbo .. , was 
disb&nd~~ levera.l months 1(0, whUe other ICIUI"eIS tall \II that the 
eompatibility issue has linee been aolved. We ahould know the ann. by the 
end of next year • 

Manarement now recognizes the need to revamp the 1&1. c:rpniution b7 hlrinC 
Nlesmen with ml.in!rame baeqrounds. WhUe this II eonst:r\letift in the lancer term, It 
risks "",Iu;" an OI'(anization that is elready Ihow;" sir>' of atroIn. 

1. In tM June quarter, eros additions to the Mled'Of'eIt were O'Ier 40 but net 
Idditions were only U. 'IbiI hIch turnoyer rote II ""IIiestin of deolln;" 
",otaIe. Str.tus Computer wu able to lu"" .... y .. voral of Tandem's lIIesmen 
whan it opened ill United Kincdom aubsidiary. 

2. U Tandem does lUeeeed in attraeUrc • number of I&lesmll'l with m.ain!rame 
baeqrounds, they will presumably be .. lifted to _or the ehoieest m.jor 
aeeount opportunities. The resulti,.- diJCrunUement eould aet to increase 
further the t~nov.r rate. 

,. U mainframe salesmen are needed, it follows that I&les manq:tment will need to 
be _tru.tured Iiong limilar lines, resultinc In turnover .t the hlchutlevels of 
the sales orcanization. 

While manoeement is willi", to take on the risks ..... iated with the rev.mp;" of the 
Illes orranization. it evidently is not wUllnc to implement m~, .ueh u a Nf~ 
on .mallu leeounts, that micht boost near-term Nvenues. Tandem II not eh&nC'inc • 
atratlCY th.t has produ.ed dioappoinUni results. Prom this -.v.tlon, we eonolude 
that manoeement believes th.t the Itralec has been poorly Implemented, that the 
atratlCY II JOWId and, .0nsequenUy, that the ahort-tarm rilles are Wotth tak;". 

We art: not 10 lure: 

1. Hlstori.aIIy, 
proposition. 

Wei", on IBM on • hI.d-to-ll •• d bull has been • IcoInc 
Other minicomputer oompeni. bove oonIIItanUy .. otdod the 
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impllmlnllUon of IIrate,i.. ...quirl~ them to do boltie "Iinsl IBM 
mainframa. The inherent risk in luch I strlter"r teem. particularly rreat at the 
present moment beeause of the anticipated introduction, within the nert 6-9 
mont.hl, of IBM', next mainframe ,.nerltion, the Sierra. 

2. We ",esUon the lOundn ... of Tandem .. deei.sion to virtually turn its bock on 
.mallet users in Its zeal to take on IBM in latp: accounts. This deeision means 
that the company i.s nol planti~ a .. ds thlt can bo harvested laler and that II i.s 
Ilavinr lhe door open for Stratus Computer and other amallor llarl"",,", 

3. Tandem may have painteCI itsel! into I corner. At the low-end, it is It I priee
performance disadvantare. Conceivably, the deeision to ~mphasiu .mAller 
aeeounU may have stemmed, in put, from • reeocnition that architectural 
UmitAllions would hurt IU competitive poIltion. By .hif~ to tile hiih-end, 
major account ItraterY. Tandem avoids this laue. At the hiCh--end, its 
eompetition is IBM, not the .tart~, and Tandem has • elear-eut 
price/performance Idvantqe relative to IBM. At the l\iih-end, Tandem has the 
produet but not the marketingj at the low-end, it has the marketinc, but not the 
product. 

_ t 10 ",. Pl'ablem! 

In this eection. we will use dati provided by Tandem to determine why the eo mpany's 
revenues have fallen below plan. BeClu.se .ame March quarter revenues spilled over into 
the June Quarter, we'll foeus on sil-month per iods. 1be data ilsu mmariz.ed in Table 1. 

Table 1 
lin..,..., Procesoor, and c..tomer Statirtieo 

Nit ........ ..... pa' Net !'roes.. .... Proc_~ Aeti~) Ne. pa' Net Aetift Shipped per 
('lIilt!) Shipped CWtt. CWts. ~ c:..tomer Aeti .. c..t. 

t/82 $7$.1 314 132 40 $202,700 $574,200 2.83 
12/ 12 11.1 396 liS 35 206,600 705,200 3.41 
2H82 IfS'I':f m na- n U04,700 $635,500 n1f 

3/83 $12 .3 370 119 25 1222,400 $691,600 3.11 
1/83 ,U 316 liS 19 245,100 122,600 3.36 
lH83 $m:l m Hi !i $234,000 $756,000 3.23 

tl83 $101.5 121 159 47 $153,400 $138,400 3.91 
12/ 13 101.5 573 158 33 119,400 116,700 3.63 
2HI3 hlo.o 1194 317 iO hn,900 $662,500 3.77 

3/84 $91.2 463 133 25 3.48 
.lt4 1111.1 569 171 39 3.33 

lHI4 mO.3 1m m Ii r.n-
(1) Equipment Illes only. 
(2) 0.- lhipmenU minus tN6e-ins. 
(3) Number of customlrs ,hipped 10. 
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5. Increased marketinc focw: on new customers. Alter having steadDy fallen fot 
three quartet'S, Tandem's new account ,ener.tion lUried in the 9/83 quarter. 
Two quarters later, the revenue disappotntments becan. A deereased foew on 
HLstine accounts, perhaps stemminc from their produet .turation in 1R83, may 
be I eontributinc faetor. Howeyer, I sharp i.nereue in new aeeounts in the 9/ 82 
quarter did not Iud to I n.ttenq ot revenues durinc • period eorrespondinc to 
the depths of the recession. . 

From this analysis, we eon elude that the primlty t.etors eontributine to Tandem's 
revenue Ihortfall are as follows: 

1. A below:plan Iveth!n telling priee. We believe that the typieal TXP is less 
richly eonti(urid it was supposed to be and that the lVer&(!: dileount from 
JUt price is ,"Iter than it was supposed to be.. 

2. A eater t.han e acted revenue eontributiCl'l from OEMs and sterns houses. 
IUse such customers have I creater tendency to buy stripped systems than do 

en6-users and because they buy in quantity, unliXe the small end-user"5 that have 
been de-emphasized by Tandem, an inereut in their revenue contribution would 
result in a shift toward plain-vanilla systems and in a creater aver&&!: discount . 

S. Below~lan penetration of major accounts. While mlJ'\&l'ement now readily 
admiuthit the acquisition of major accounts it ~ loncer than npected, the 
trend in revenue rene ration per active eustomer indicates that Tandem's 
accounts are insta.lline equipment at a Ilower than anticipated rate. 

lfhat Can Be Dono About It! 

We ean think of five actions that management miCht take in order to stimulate revenue 
erowth. Each of them, including the first two, which apparently represent the path that 
wW be taken, entails liCnificant risk. 

1. Stren(then the major account effort by h1rirw salesmen with mainframe selling 
u:perienee. '!be product cyele tra.nsitiCl'l to the TXP was accompanied by a 
martcetinc transition to a focus on l&1'ie accounts and, therefore, to a higher 
incidence of head-to-head competition with IBM. It wu not accompanied by a 
l&lesfOl"et transition from individuals with a minicomputer bacqround to 
Individuals with a mainframe boolqround. A""ord~ly, motlAiement bolieves 
that the hir~ of a substantial number of people .. ith suoh a baoqround is the 
primary way to !C)lve the revenue problem. In the lone 1'Wl, this may be true. In 
the Ihort run, it risks the intensification of the aalesforee turnover problem that 
Wl'faced in the: June quarter, and, hence, further revenue shortfalls. We say this 
beeause it new salesmen with a mainframe beek(round In viewed as the key 
I&lesmen, then it follows that Ca) key accounts trill be taken away from current 
talesmen, and (b) the curnnt sales mlJ\lCement, with its minieomputer 
baekrround, needs to be replaced with ales manaaement with a mainframe 
baokcround. U this path is followed, .e think that Tandem's problems wW Cet 
.or .. bofore they Cet botter. 

2. Develop more rtlationshlps .ith third part! IOft .... e firm.. Manacement's 
Indloation that thls ta.tio II boi~ pursued Indioates tllat oompeti~ "ainst IBM 
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has fevuled that the TXP needs to support more oppUeltion IOftwore. 11 this 
.rtort 10 .ueoelSrul berore the positive .rr .. tI or the u1es "'"Ianizltion art t.lt, 
Tandem" miJ wW lh1!t IY,n more MavDy toward Iimply-eonfiiUT'ld, huvUy 
discounted 8)'stems, NSUltinc in lower rlv.nu. per .tUpped tyltem and lower 
rrou martins. In any event, mlJ'1.l(tment indicates that It will be _ver&! 
quartel"S before • IUbstantial amount ot new application lO!tW&1't will be 
available. 

3. This tactic, which eould 
has be.n N1ed out by 

man ... m.nt beeause would be too hJch. TXP would probably 
be overkill fot most small users, whU. the NonStop n is an obtoleseent produet. 

4. Introduee a 10w'l'j>rieed "'plaoement tor tho lI0r6top D. It is rumored that oueh 
• product 10 on tho .ay. 11 It .. and I! Tandem eontinu .. tD _mpha.size small 
UN"', then 115 Itraterie importanee would be tD htichten the oppeaJ ot the TXP 
tD major aeeounts. While we think that a broader product Ilnt would be he"'fu~ 
the ofrset it that smaller processors almc.t invariably carry lower ,,"au marlins 
than do IlTier proeasors. 

5. Cut the TXP's price. Man&(tment .. ys that price is not the problem, but, as 
already noted, w. think that Tandem has al!'aady found it n.e.ssary to discount a 
produet that is still in volume buildup mode. 

"SA PUA P8tH "58 pUfI'n PS4/I'U PlSfI'8t 

Sales 1272.6 $360.1 1443.8 $S63.0 32.1"" 23.29(, 26.99(, 
Serviee 139.6 IS8.1 186.3 1127.0 46.7"" 48.S9(, 47.29(, 

Revenue U12.1 SU8.3 mO.O mO.O !4.0""" "f6.f9(, JO:"!9(, 
COCli 1108.3 $1n.1 $215.9 1216.0 S4.S"" 28.09(, 27.89(, 
-fJ6 Revenue 3S.0"" 40.3"" 40.19(, 40.0"" 
R&D 133.6 138.2 151.2 "S.O 16.7"" 30.69(, 26.99(, 
-'If, Revenue 10.89(, 9.49(, 8.19(, 8.4"" 
SGatA $128.S $160.6 l2l3.6 1%11.4 2S.09(, 33.09(, 27.09(, 
-w, Revenue 41.29(, 38.4"" 40.39(, 39.3"" 
Opv.lne. liQ.f lin l49.2 m:r 2U"" -U9(, S8.0"" 
-96 Revenue \3 .0% 11.99(, '.3"" 11.3% 
Int. Incom. 16.0 SO.1 S4.S $3.4 -88.3% S42.99(, -24 .49(, 
PU.lneome m:'I" m:! m:r m:r a:I ... -n9(, "10:19(, 
-w, Revenue 1S.09(, 12.1'11> 10.19(, 11.1"" 
Tu Rat. 36.19(, 39.0"" 36.09(, 42.0"" 
lI.t lneome l2i:i $30.1 hu lif.O 3.09(, 1f.79(, 36.7% 
AYI. Sl\aros 39.2 40.1 41.4 41.0 4.1% 1.59(, -1.09(, 
EPS $0.16 SO.16 $0.13 $I.IS 0.0% 1.7% 37.S9(, 
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• Table 3 
Bltimated F~ 1"~7I11~ QuatterlI ltmulto 

($ in millions, except e.a.minrs per shAre) 

gl:FI4A gS:FI4A g3:FI4A Q4:FI4B gl:FISE gS:F15E Q3:FaSE Q4:FISB 

Sales $108.S $91.2 1119.1 $I2S.0 II32.S $130.0 $I47.S $IS3.0 
Service $17 .9 120.0 122.9 125.S 128.0 130.S 133.0 $3S.S 

Revenue $126.4 mIT $141.9 $150.5 mo.S mo.s mo.S m8.S 
COGS 150.4 147.2 157.8 $SO.5 IS4.2 IS4.2 172.2 17S.4 
-" Revenue 39.9~ 42.5~ 40.7~ 40.2~ 40.0~ 40.0~ 40.0~ 40.0~ 

R&D 110.8 $12.9 113.S 114.0 114.9 $15.7 $16.8 $lU 
-t6 Revenue 1 .6~ 1I.6~ t.S~ t.S~ 9.3~ 9.8% 9.3~ t.3~ 

SG!<A $48.2 $49.1 15S.3 160.0 IS3.4 16S.0 170.2 172.8 
-I)f, Revenue S1.I~ 44.2~ 39 .7~ 39.9% 39.S~ 40.S~ 38.9~ 38 .6~ 
Ope •. lno. lIO -.n fIT.! $Tn fI8.O" JIU m:! m:f 
-" Revenue 13 .4~ 1.1~ 10.1% 10.5~ 1I.2~ 9.7% 11.1~ 12.I~ 

Int. lneome $1 .1 $1 .1 $1 .2 11.1 11.0 10.9 10.8 10.7 
Pu lnoome llT.O" Tn m:r m:r m:u- flU m:r rrr:s-
-rr, Revenue l4.2 ,\; 2.8% 11.0% 11.3~ 1I.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 lIn -.n ""IT.! $lTI fIT]" -rn m:i fill • AYi. Sha.es 41.8 41.8 41.0 41.0 41.0 41.0 41.0 41.0 
IPS 10.24 10.05 10.23 10.32 10.27 10.23 $0.31 10.33 
Prior year $0.11 10.16 10.21 10.21 10.24 $O.OS 10.23 $0.32 
W. Change 33.3~ -68.8~ 7.4% 51.5~ 11.9~ 36S.9~ 38.6~ 4.S~ 

Code 4 Pull, ftlued. This recommendation will be used when I stock appurs likely to underper(orm 
the market over IJ'I extended period. This ean oceur when the valuation or mul tiple is 
excessive eompared to the market or when the company's projected eamifll'S growth is 
expec:ted to be below average. 

• 
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TIl. /'evenue shorttoll could have .. lUlted trom ant or more ot the tollowin(: 

1. A net . roblem stemm ' from t(l) man tt.~ins of HonS lIs. U this 
were true , it would ahow I.C> as too low. ratio 0 net processor Itupmenls to 
aetive oustome~ While this ratio was lowe In IH84 (3.39) than ill 2HIl (1.77), 
when the NonStop l-tor-NonStop II procnm was ov.r and the NonStop II-fer-TXP 
pl'O(I'am was barely und.rway. It was hiihor than In 2H82 (3.10) aDd IH83 (3 . 23). 
<!urine the heyday of the l-f ...... 11 p!'OCram. W. eonelud. that nenine is not the 
core pl"Oblem. 

2. Too few letivt eustomers. The number ot aetive eustomers was ." less in 1 H84 
(s04) than ill 2H83 (317). A Iimil&r pattern pr.vaDed ill the prior 12 months. as 
the number of aetiv. ,,"stomers In IH83 (234) was S'" less than ill 2B82 (241). 
How.v.r .... v.nues In IHI3 ($176.' million) wer. 12'" hi&l>or than ill 2H82 
(SHU million). So. while a lupr ... mber ot aetiv. eUJtomers would obviously 
ha~t helped, we conclude that the lercth of the active customer list is not I 
prlmary taetor. 

3. Revenue ne:-ation r net roeessor Itt' Ls too low. In 1R83. at the height 
o the I-for-D tra_1n procnm. this number lW'ied at 234,000. In 2883. when 
trade-ins were minimal, revenues per net processor shipped plummeted by '259E, 
to $115,900. This taet , whieh is eueUy the opposite of what should happen when 
• trade-in progTam ends, IUiie5U that TL'\dem shipped I disproportionately large 
number of tuUy eonfirured systems in order to aettieve Its 18.3 revenue t.areet. 
Revenue growth wu maintAined in 2H13 bee.use the surre in Det pr'OC!e5$Ol' 

Ihlpments .temm~ rrom the low I.vel of trade-ins more than orr .. t the plunco 
in revenues per net proeessor. 1bat plqe suggests one ar mare of the 
rollowilli: (a) a mix shitt toward tho $100.000 Nol'f;top 1+ and a.a, rrom the 
NonStop no (b) an iIIoreue In the eontribution or stripped (i .••• no peripherals) 
IYstems shipped to OEMs and systems housesj and/ or (c) heavier discountine. In 
1H84, revenue leneration per net proeessor rose modestly, but was still 13~ 
below its 1H83 level . This e&Mot be attributed to huvier trade-ins because net 
proe .... r shipments were S7 ... hich.r ill IH84 than in IH83. In ne. of the on
lOire shitt to the TXP (whieh aeeounted for a majority of systems lhipped ill the 
June quarter and whieh has an average list syst.m .. Illne priet of about 
S700.000. mo ... than l7iple that of the NonStop II). the faot that revenues pet n.t 
proeessor is lower than a year aco is very disturbing and forees \15 to eonelude 
that ... venue realiution per shipped TXP is tar below plan eM to heavy 
diseountirw and/ or a very h.iih eontent of .tripped systems in the shipment 
Itream. Por example, we are Iware of I major OEM that paid about $3 million 
rew 40 di>oaunt.d stripped systems in the June quart.r. That's $7S.000 eaoh. 

4. Revenue per letive customer is too low. This statistic surred in IHI3, when the 
Hor-n trade-in prorram was in lUll leree. and ~opped by 12 ... ill 2H13 . wh.n 
track-in activity wu minimaL This pattern is the same as that of revenue per 
net processor j taken torethe" this MY' to us that Tandem milked the eustomer 
bue ill IHI3 (eaoh eu.tomer purohased a lot of hich value systems). that the 
price wu not paid In 2H.3 beeause tJ"ade-ins and, therefore, netting were 
minimal, and that tho pri .. was paid ill IHI4 beeau .. trade-ill .. tivity moved 
boek toward the le .. 1 ot IHI3. We art .try eono.med by the raet that the 
revenue per aetive eustomer has not moved '4> desp ite (al • transition to. more 
powerful. hicher-prieed proclJot. and (b) the lnereased marketlre roeus on major 
a.eaunts, whieh theoretieolly should /'eIult In ",tater ... v..... par aot ive 
eustomer. 



Status 
Report 

PaineWebber" 
SUmmar) and Rt(ommrndalion 

1983 was a disappointing year for faulHoleranl com
puters. Except Tandem, vendors have promised much but 
ha\(' delivered lillie since the publ ication of our 1120/83 
Status Reporl-"Fau!t-Iolerant Computers: Fast Growing 
Computer Markets Increasingly Demand Very Reliable 
Systems." NeveTlheless. we continue to believe that de
mand for (ault-Ioleram systems will gro ..... rapidly through
out this det:ade, driven by the development of on-line af>'" 
plicalion~ for which computer downtime is increasingly 
unacceptable , such as ATM networks, POS systems, "pa
perless" facton~ and home information systems. 

• Much promIsed, little delo,tred. AJlhough the list of 
companies planning to market faulHolerant systems 
continued to gray. in 1983, Stratus, with 1983 revenues 
of S20 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 marketmg these sophisticated computer 
syslems is more complex than some had anticipated. 

• Demandjor fault-toleran! systems continues to grow. 
The major breakthrough in 1983 was in user awareness. 
Iksides all the publicity given to the new entrants, IBM, 
Digital Equipment, NCR and Hewlett-Packard inlrO
duced their customers to new systems with some faull
tolerant features . Computer users are beginning to real
ize thai they can minimize the cost of downtime for 
their critical on-line applications through fault-tolerant 
system~. 

• Tandem is in a slrong comjHtiti\'e position. We continue 
to recommend purchase of TNDM (see our 512184 Up
dale). 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 slrengths present a 
significantly greater obstacle to its competitors than do 
technical barriers . (Afler all, companies generally use 
faull·tolerant computers for their most criticaJ applica
tions). 

May 24 , 1984 

• 

Fault-Tolerant Computers: 
A Progress Report 

Tandem Business 
In·~ormgtioll Center 

• Traditional vendors continue to mo\'e slowly. Con. 
strained by enormous investment in their existing com. 
puter systems, traditional mini and mainframe vendon 
have been slow to add fault-tolerant capabilities. Never
theless, most of them now appear to have accepted the 
need to add (ault-tolerant capabilities. However, this 
represents a sizeable development e(fon and is nOt go
ing to happen overnight. 

• UNIX provides biggest opporfunity for nt'w players. 
The anticipated rapid growth of UNIX-based systems 
(see our 1/ 6/ 84 Status Report, "UNIX-Breaking 
Down Barriers in the Computer Industr}) 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 al 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." 

• 7lzndem, Sirolus and (oj the new entrants) Tolerant Sys
lems are likely winners. We are impressed by the mar
keting (ocus of these three companies; Tandem's credi
bility stands it in good stead in addressing very large 
scale applications. Howcver, lkndem'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 iu proprietary system may 
force it to switch to UNIX. Neither TNDM nor STRA 
are focusing on the OEM community. leaving a signifi
cant opportunity (or a third player. Of the new players, 
we are most impressed with (privately held) Tolerant's 
OEM-oriented product strategy. 

Stephen K. Smith (212) 437-7540 
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Much Promistd, Llu~ Otlivertd 
In some ways, 1983 was a very significant year in the 
fault-tolerant area. S,ratus, the first of the new breed of 
fault-tolerant vendoN, went public in August 1983 at a 
vaJualion of S210 million. New startups continued to at
traCI the attention of the venture capitalists. and institu
tional investors began to participate in a growinS number 
of private placements. Aurag~n (formerly known as Paral
lel Computer Systems) introduced its system with great 
fanfare at Ihe National Computer Conference in May 
1983, and Synap advertised heavily in the trade press. 
Charlie Ryle and Mike Green, both former key uecutives 
at Tandem. joined existing start-up Parall~1 Compu(~rs, 
and shonly thereafter auracted a major infusion of ven
ture capital_ A few new players have emerged. such as No
Hall Compul~rs, Aul«h and Encor~ (founded by fanner 
Prime CEO Ken Fisher). 

Traditional vendors such as 18M, DEC, Wans, NCR and 
Hewlett-Packard be,an 10 take the subject seriously. IBM 
announced some faull-tolerant fealUres: on the Seriesl l 
and 8100 systems. DEC introduced its VAX. Ouster sys
tem . Trilogy went public on a plan to build systems based 
on wafer-scale ~mic:onductor technology that would fea
lure on-<hip fault-tolerant cirC'Uitry. Amdahl suggested it 
""as planning to compete against Tandem with an IBM
compatible system designed specifically for on·line trans
action processing (code named Aspen) . IPL Systems an
no)unced an IBM-<ompatible fault-tolerant system-the 4480. 

However, \-ery few of the players are today shipping prcxl
UCI. ~iany 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 aU the wrinkles: are worked out?) Many of the players 
are still In development, or early Beta-test (i.e., initial cus
tomer trials). 

E\'en tho~ vendors who have begun 10 ship producu have 
found it more difficult than they had anticipated. O nly 
Stratus has made much progress so far, with S20 million in 
shipments in 1983. However, we believe that thiS also was 
somewhat of a disappointment. Both a shonage of appli
cations software for STRA's proprietary operating system 
and the slow buildup of iu end-user marketing organiza
tion .. ere factors constraining its growth in 1983. Never
!heless, STRA should be commended for iu excellent mar
keting job, which leaves it weU positioned for future 
growth providing it can amatt third paTly software. 

Although August SYSlems began to ship its fault-tolerant 
process control systems in 1981, 1983 revenues of less than 
SS million were disappointing. Although hindered by the 
economic situation, August found Ihat marketing its so
phisticated systems to large corporal Ions such as MObil, 
Dow. Conoco and OE was an expensi\le and lime consum
Ing task . Nevertheless, the company has now established a 
track record and has the potential for considerably faster 
growth . 

, 

Synapse was another disappointment in 1983. Ahhough II 
shipped its nrst system on December 31. 1982. the com
pany had 198) revenues of only SJ million and is now sig
nificamly behind its original plan. The company has madr 
its share of mislakes. First. II not only dc\<elopcd a \ Cf) 
sophisticated hardware design, but also chose 10 build ils 
own operating system and database management s)'\lem

compounding the risks of technical problems, which it 
faced through most of 1983. Second. unlike Stratus whl(h 
decided to undercut Tandem in price, Synapse positioned 
the product morc directly against Tandem. Third, II mar
keted the product before it was ready and has spent S20 
ntillion to reach its present stage. Nevertheless, Synapse 
now claims that the product is siable and can deli\'er high 
pricel performance (a medium-sized, S600,OOO syslem re
cently benchmarked ISO users al 9 transactions per sec
ond, with an average response time of 1.3 seconds), al 
though the syslem has not yet been used in a live 
environment. 

Like Synapse, Aurag~n is also probably guiit y of launch
ing its product too early. Although it has shipped a num 
ber of systems to its European partner, ~ix.dorf (~h ich re
cently launched a repackaged and simplified verSion of the 
Aurasen system in Europe as the Nixdorf 8832), it only 
has one Beta test site in the US. AJthough it now has t hree 
orders. first customer shipments are still a few months 
away and we estimate that the company is about a )('ar he
hind its earlier prOJections . (Although its system IS based 
on UNIX, Auragen found II necessary to rewTlle major 
portions in 1983 In order to implement its " message-based 
fault-tolerance" )_ We also understand that the hardware i~ 
still performing below its target goals. Auragen has moch
tied its marketing strategy. shifting from end-users 10 

OEMs. Its relationship with Nixdorf may pro ... e to be a 
mixed blessing; Nixdorf has manufacturing rights and 
non-exclusive worldwide marketing rights . which could 
put the two companies head·to-head Ifl the U.S. market. 

IHmand for FT syst~ms continun (0 gro,,': 
downtimt can mtan los'rtvtnuts. 
Contrary to the current wave of doubt over the markct 
potential for fault-tolerant systems following Tandem'§ 
weak second quarter, we are even more convinced than "" e 
were a year ago of the necessity of fault -tolerance for th~ 
on-line, computerized applications of the 19805. Despite 
significant improvements in the reliability of traditional 
systems, partiC'Ularly disks. the number of applications re
quiring Ihe degree of reliability only achievable on a fault 
tolerant system cominues to grow rapidiy. 

Demand for fault-tolerant systems is driven by the in · 
creasing dependence of compaflles 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 andl or marketing functions . 
Companies are developlRg new products based on on -line 
computer systems-such as ATM networks. cellular radio 
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systems. electronic mail services, home information s)·s. 
Urns. Here the computer is part of the product itself, a 
k~y compoMnt in the revenue generation process. 

Fault-tolertlnu: Not a Market 

Fault-tolerance (FT) is often wrongly perceived as 8 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 lhO/83 Status Report, we believe thai the 
besl 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 virtually every market where computers are 
sold today. For this reason when TNDM says that if it 
metlS STRA in a competitive situation one of the two 
companies is after the wrong customer, it is largely cor
recl. Whereas Tandem addresses very large, geographi
cally distributed applications (typical multi-module system 
costs SI·5 million), STRA addresses smaller, minicompu
ler applications (a typical system costs S200,ooo.. 
SSOO.OOO). 

Transaction processing: the Largert POlt!nt;at Mark~r 
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 
emergt (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 lhe 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 35'1, com
pound annual growth rate. We believe that faull-tolerant 
systems will grow at an even faster ~'1o rate over the 
next three to five yeats. 

1lmdtm RtmDUu Wtll Posidoned: "lktte, the IHvIJ You 
}(no .. , ... .. 

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 "'he NonStop com
pany". (For further discussion of Tandem see our April 8, 
1983 Basic Analysis and subsequent Updates). This repre-

sen!s a formidable obstacle for the newer C'ntrants 10 o\'er
come (and may hamper traditionaJ vendors' efforts to 
market fault-tolerant systems). 

Whereas we nonnally expect computtr companies that sell 
primarily to an existing customer base (base churning) to 
be unlikely 10 sustain rapid growth, the same is not true of 
Tandem. The "seeds" that Tandem has planted in an im
pressive list of major corporations worldwide arc likely to 
provide it with considerable growth over the next (C\l, 

years. In many such cases, TlIndem has installed pilot sys
tems or systems to handle a single specific application. 
Thndem is most likely to benefit as demand for critical 
new applications and transaction volumes in existing ap
plications continue to grow within these corporations. 

»ad/tioMI Vendors Continue to MOll~ Slowly 

AJthough all the computer vendors have an ongoing com
mitment to improved hardware and software reliability, 
they have so far stopped short of moving 10 the radicall) 
different multiprocessor architectures embodied in fault. 
tolerant systems. The problem continues to be one of soft . 
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 mainslream products were out. 
dated). 

However, although a few vendors, e.g Data General and 
Oatapoint, 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 1andem's S400 million share of the Navy's 
"Splice" contract, demand their auention. Furthermore, 
the cost di//erenliallHtween 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 0, a prototype distributed transac
tion processinJ system with both high availability and 
modular growth, tbe two key features ofvittually all 
fault-tolerant synems_ We understand that this effon. 
which was based on Series/ ! minicomputers in a ring net· 
work, has DOW been superceded by a newer project. We 
believe that IBM supporu the concept of fault-tolerance, 
and may be working toward all iu larger systems eventu
ally beina fault-tolerant. So far, however, it bas only an
nounced limited high availability options for the Series/ ) 
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 )983, DEC introduced its VAXcluster system-loosely 
coupled VAX prOCCS$Ors sharing intelligent disk storage, 

J 
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the HSC SO. The system is designed eventually to provide 
both modular ,Towth and hiah availability. However. at 
the present time the software (VMS V3.4) does not sup
port many of the planned features, incJudin, recovery and 
data integrity, necessary to make it "fault-tolerant". DEC 
is decidedly vague when questioned on the likely availabil
it)' of "fault-tolerant" features. Furthermore. VAXclus
ters are presently limited to high~nd VAX processors (750 
and above), which would make a fault-tolerant VAXclw
ter (if the software existed) expensive relative to most 
competitive products. 

NCR has rccc:ntly introduced its "Incremental Architec
ture," which forms the basis of a loosely coupled fault
tolerant system based on NCR's mainframe processors. 
H~w/~II-PackQrd has already announced a number of high 
availability options for applications such as process con
trol on the HP 1000, including Systemsafe/ lOOO and 
Datasafe/ lOOO. We believe that HWP is examining the 
broader application of faull-tolerance to its products. 

Loosely Coup/Ld vs. Tith,ly Coupled: 
the Arpment Continues 
Tightly coupled systems, such as offered by Synapse and 
Sequoia, promise greater price/performance and flexibil
ity than loosdy 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 
Itan IOwards 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 contenlion 
problems reI erred 10 in our rarlier reporl on faull-Iolerant 
syslems can ~ Sllcussfully owrcome. 

UNIX: A Major Opportunily lor the New PlDyus 
While the traditionaJ 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. 

AJthough smaJl today, the catalogue of UNIX-based ap
plications software is likely 10 grow rapidly over the next 
few years. (For a more detailed discussion on the signifi
cance of UNIX sec our 116/84 Status Report, "UNIX
Breaking Down Barriers in the Computer Industry"). 
UNIX has broad applicability. and mirroring the non
UN IX world. demand for fault-tolerant UNIX systems is 
aJso likely to grow rapidly. 

From the perspective of the small start up, UNIX has tre
mendous benefits. First. it ~uces the software dtvelop
mtnf elfort necessary to btlng a product to market-and 

thereby avoids the pitfalls that Synapse has had to face. 
Second. it is likely to provide the vendor with afasl gro ... -
ing rante of applicotions sojtwart. 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 
ATcln 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 maJket 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 ne .... 
breed of fault-tolerant vendors may be quickly eroded If 
UNIX takes off rapidly. Some of the mosl interesting 
players that wiU soon be shipping UNIX·based products 
in this area are Auragen, Computer Consoles, SeqUOia 
and Tolerant Systems. Other players include AT&T. No
HaJt (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 
Fisber, is likely to enter the market in 1985). 

AT&T 
AT&T recently introduced a fault-tolerant macrune. the 
38200. Priced around S4OO,OOO, this machine is essen· 
tially a redundam version of in 3B20 minicomputer. AI· 
though marketed by the migbt of AT&T. we find that the 
3B200'1s one of the least interesting of the fault-tolerant 
systeml'lvailable today. First, its relatively high price sug· 
gests the sy!lT~ should be applicable for large scale appli. 
cations and Tess interesting to OEM CUStomers. Neverthe-
105, lackingan experienced computer marketing 
oraanization 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 scaJe UNIX based transaction processing 
applications, which will be considerably more of a factor 
for AT&T than small startups whose growth will paraliel 
the growth in UNIX software. Whereas most other 
UNIX-based fault-tolerant vendors have made significant 
modifications within UNIX to handle commerciaJ transac· 
tion processing applications, AT&T's vanilla version of 
UNIX is unsuitable for transaction processing applications . 

AuraleD 
Auragen changed its name from Parallel Computer Sys
tems on April I. 1983 to avoid confusion with ParaJleJ 
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 Icst 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 
loosrly-coupJed clusters. A two cluster system has an entry 
price of 1138.000. (A non-fault-Iolrrant single cluster is 
also available at 168,(00). 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 III). Two micros share the cluster's applications 
workload, while the third, the executive processor, handles 
core operating sySlems 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 l6Mb/stc) bus. (For a com
parative description of Ihe approaches used by Tandem, 
Stratus and Synapse sec our1hO/83 Status Report). 

Ever)" program running In an Auragen system has a 
backup copr on sta ndby on another cluster. Whenever a 
message is input, a duplicate copy is sent to the backup. 
The back up al~o 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 messap:e. Howe .. er, it does not necessarily write dala 
to disk. The count tells the backup how many writes the 
primary had initiated before the failure occurred. There
(Ort'to a\oid a double update. the backup only actual!} 
wrues to the disk after it has discarded \\ rites already ef
fected by the primary. The recovery delay after a fault 
could be considerably longer than on some of the alterna
ti\ e approaches-perhaps 5-10 seconds. 

One of the risks of the Auragen approach we feel, and a 
factor In the delays il has faced. is its relatively complex 
approach 10 fault-tolerance. The project is already falling 
behind schedule. (Partly as an allempllo regain some lost 
ground, Auragen has recently shifted (rom end-user to 
OEM marketing) . 

Computer Consoles 

Computer Consoles (See OUt 6/22183 Basic Analysis and 
subsequent Updates) is a leading supplier of fault-tolerant 
systems to the telephone industry, with 1983 revenues of 
approximately SJOO million. It has recently added a range 
of UNIX-basrrl systems to its telephone industry prod
UCts. These include a 32-bit supermicro (the Power 5/ 20), 
a fault -tolc-rant supermini (the Power 5155) and a sophisti
cated office automation system for UNIX environments 
(Office Power). Revenues from thesc new products 
reached 55 million in 1983 and are projected to grow rap
idly in 1984 and 1985. 

The fault-tolerant 5155 was launched last August. proba
blya liule too early. We believe that first production ship
mcnts are now underway. slightly behind CCS' original 
schcdule. 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 arch i
tecture has some unique characteristics which may rnah it 
particularly suitable (or applications with heavy informa
tion retrievaJ requirements, and Jess suitable for update
intensive applications such as electronic banking. (The 51 
55's architecture is descri~ in our 6/ 22183 Basic 
Analysis), For this reason, we believe that the federal 80\ ' 
ernment may represent one of the larger potential marhu 
for the 5155. 

P.,..lIel Computers 
Parallel has recently introduced a 515,000 faulHolerant 
system. The ParaUel 300 ModeJ 30. which is targeted at 
"operational information system applications" . With a 
low price (its price (or a redundallf configuration is one 
haJf that of iu nearest competitors. Tolerant and Aura
gen), Parallel is targeting the OEM market. However, th e 
system only delivers thr rffmivr po"'er of a singlt' M o. 
torola 68010 processor (using an architecture somrwhat 
similar 10 Stratus), considttably less than its computers, 
most notably, Tolerant Systems. Even more significantly. 
like thr AT&T product, the Parallel systrm also does not 
possess the modular expandability necessary for many 
transaction processing applications-it is a much simpler, 
fault-tolerant minicomputer. 

Nevertheless, we believe thai Parallel's product is likely to 
fill a significant need fpr simpler, lower priced bUI reliable 
systems in many traditional minicomputer market s. 

Sequoia 

Although we had recently all but written off Sequoia as a 
potential high-nyer, we arc now far less negative about ils 
prospectS. Despite having one of the mOSt innovative 
Cault-tolerant arChitectures thai we have secn, Sequoia has 
focused litlle on marketing-vital in tltis increasingly 
crowded area. A combination of problems led to the dr· 
parture of two foundrrs 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 Tenninal System~. 
Jack Stiffler, who has coruiderable experience in the de· 
sign of fault-tolerant systems for the space program, is an 
original founder. Tyler has added Phil Bernstein (fonnerly 
an associate professor of computer science at Harvard , an 
expert in operatina; systems and database, and codeveloper 
of CCA's Model 204 database system) as VP of Software, 
Herb Spivak (formerly with Prime and Honeywell) in 
chuge of manufacturing, and two former 1i.ndem mar
keting executives. AI Deimaggi and Bru~ Karlson. The 
product'slechn.icaJ 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 
losl much ground from its problems in J983. Sperry has 
recently invested $2 million into Sequoia, and may be 
planning to market iu product to the federal government. 

, 
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Sequoia's system combines many of the key features of 
the Stratus and Synapse approaches described in Ollr Jan
uary 20, 1983 StalllS 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 moduJcs arc loosely coupled togd.her, Sequoia has 
adopted a tightly coupled (shared memory) approach simi
lar to Synapsc's. The net result, however, could be a morr 
ufNnsivt solution than some of the other approaches. 

Toleraat 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 quickly inlo a 
prominent position. with an exciting product and an es
tablished salesforce already in the field (mainly ex Tandem 
and Slralus). 

We arc 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 a more proven technique than lightly coupled systems . 
Second. it allows Tolerant to enter the market with a com
pditive system. adding faulHolerance later. (It docs not 
have to deliver everything on day one). Tolerant has also 
hired individuals experienced in the developmenl and mar
kelins 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· 
pttilors such as Synapse. 

Based on the powerful NalionaJ 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 arc 
likely 10 have to redesign their hardware to move to the 
full 32·bit 68020, expected in 198.5). The Tolerant system is 
based on System Building Blocks (SBBs) that arc loosely 
coupled together by two coaxial cables. Each SSB will in
clude two NS32012 microprocessors (one for applications 
processing and one for operating systenu functions) and 
up to 16Mb of memory. 

Early benchmarks indicate that the system should offer 
significantly greater price/ performance than fault-tolerant 
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syStems based on the Motorola 68000 family. The system 
will be priced aggressively (Tolerant claim S25 ,OOO per 
MIP) and marketed primarily to OEMs. [kspite its laic 
$lan, Tolerant has already surpassed Syna~, wilh ovcr 
S7 million of orders now signed. 

Like 1Uldem, 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 devclopmenl. and is building 
a comprehensive set of developmcni tools geared [Q help 
its OEM customers to rapidly build fault-toleram transac
tion processing applications in a UNIX environment. 

Pricn of Companies Meotioned: 
Amdahl Corp. (SI2'AI) 
AT&T' (Ill'/.) 
Computer Consoles (SI8 1A1) 
Data General! (S4H", 
Datapoint Corp. (S22V .. ) 
Digital Equipment (S877A1) 
Dow (131'») 
Dupont (Conocoi (1471,-\) 
GeneraJ Electric (SS21/:z) 
General Instrument (S2j74) 
Hewlett Packard (S33'4) 
ISM l (SI07~) 
Merrill Lynch (522V .. ) 
Mobil l (S28 1h) 
Motorola (5106'4) 
NCR Corp. (526) 
Rochester Telephone (S28 1J.) 
Sperry Corp I I (S38) 
Stratus Computer (SIOI/ .. ) 
Tandem' I (SI9V .. ) 
lhIogy Ltd. (12'») 
Wangl (52.57A1) 

'Pllnc, Webber, Jackson.t. Curtis, itIC. and/ or RIM ... n Mosie Inc. ,ffib· 
... ted corporailons of Paine .... ebber Mitchell HUlchm, Inc .• maht a 
muket In thit 5«\11'\1)'. 

iBlyth WUI'I&lI Paine Webba" IQt. &nd/CH" ROt&n Mosie IQt., amh.lled 
cotpOrition, of Pllne Webber MlIcbr:U Hutcruru Inc .• hu ICled In an 
Invewnel1t b&!lkin& c.apaal)' for lhu compan)'. 

IAn of rICa" of Paine', Webber, J.lckson.t. Curtis Inc., PIII1C Webber 
MildieU Hutchinl IDe., Blyth wllDan Paine Webber Inc. or ROlln ,\10-
m IQt. IS a cbrector of the COlPpu11 belna reported upon. 

Stephen K. Smith (212) 4)7·7.540 
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SecUrities Tandem Computers 
Company Update • Tandem realIzes our worst 

fears concernIng receIvables . 
• Long-term fundamentals still strong . 
• RaisIng our rating to 3- 1 from 3- 3.* 

Donald Brown 

December 10 , 1982 

TNDM (OTe) , 
Ind. Div.: 
YIeld: 
DJIA, 

23 3/4 

1047.09 

Earni829 Per Share 
19 r, $J .B 
19B3[, J.30 
19B2R, 0 . 72 

Fiscal year ends September. R - Restated. 
Shares QutstandlnQ: }9.1 million. 
Priced as of the close, December 8, 1982. 

P/[ Multiple 
1984[ , 1J . 6X 
19B3[ , IB.3 

Last 12 Mos . 
Pnce Range 
HIgh low 
32 3/4 14 1/ 4 

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 recogmt ion." Stricter standards are now 
belng 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 surpr1sed us is that the accountants forced the 
issue, rather than allowing a longer per10d of time to work down an 
extended receivables position. 

Our view is that the Internal lmpact 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 ach1eve the 
ends. 

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

• We are, therefore, revising our earnings estimate for fIscal 19B3 
up by a dlme from $1.20 to $1 . 30. 

• Although the impact on the current quarter remains uncertaIn, our 
best estimate is $0 . 29 , revlsed up from $0 . 24, versus $0 . 23 last 
year. (Tandem may restate last year ' s quarterly income statement . ) 

• 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 "I" 
rating -- over the long term. Eventually, the company will improve its financlal 
ratios, although they will still not be satIsfactory even after the change in 
accounting . But nothing that has happened changes the facl 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 "'" rating for the next six months. Over the next several weeks, our technicians 
suggest heavy supply in the high 20's, with the next erea of support in the 
S14-$17 range. This analyst would VIew a price of under $20 as en outstanding 
opportunity to load up on the shares. 

Quarterlr Earnings 

Fast Second Thud Fourth 
Quarter Quarter Quarter Quarter Year 

1983E, SO.29 SO.31 SO.33 SO.37 $DO 
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 posltion at Tandem, whICh 
was equivalent to 124 days outstanding at the end of September before restate- • 
ments. In our view, the level of recelvables reflected aggressive marketing prac-
tices and/or inadequate internal fInancial controls . HIgh interest rates raIsed 
the risk of a write-off 1n the summer months. The sharp subsequent declIne 
had reduced the rlsk of a write-off, and theoretically provided Tandem management 
w1th the time to improve the internal controls at a le1surely pace. 

However, Tandem'S accountants put their collect1ve 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. Assum1ng 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 off1cial closing date to 
1nclude "last minute" activity. This isn't surpnsing: 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 wlll 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 
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~ quarter. Our best guess is that Tandem's people 
current Quarter wlil be bumped by $14 million. 

are likely to rally, and the 

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/O 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 r1ghtfully concerned about the impact of new practices Internally 

~ 

and on customer relations. COlllJetitive 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 1n 
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 wil l 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. 

• 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 S123.7 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 unlntegrated manufacturer in this industry. 
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Prudenbal-Bache 
SecUrities 

In short, Tandem wlIl still have a long way to go in tlghtening up on its finan 
cial POSIt lon , even though the most recent event suggests that the company 
will henceforth attach a higher priorIty to Improving flnancial controls. 

Prudent1al-Bache makes a primary market in the shares of Tandem. 

Additlonal in rormation is available on request . 

Donal d Brown 
(212 ) 791 - 2946 
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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. 
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OUTLOOK 

We expect Tandem to cont inue 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' 5 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 
throughou t calendar year 1983 wi th 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 quarter 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 quarter. 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 mill ion 
equity offering later in calendar year 1983. This is believed to he 
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 10ng
term debt. 
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We expect further busi ness ga i ns continuing into fiscal 1984 . Improv 
ing economic condit i ons are e xpected to support revenue growth in the 
30% to 35% range . We est i mate earnings in fiscal 1984 in the range of 
$1 . 30 to $1 . 50 per share . 

TABLE 1 

SUMMARY FINANCIAL STATISTICS 
( $ millions) 

1980A 1981A 1982A 198 3E 198 4E 

Revenue ( $ ) 109 . 0 208 . 4 312 . 1 430.0 580 . 0 
Rev . Increase (%) 94 . 7 91. 2 49 . 8 37 . 8 3 4. 6 
Operating Income 19 . 3 40 . 4 40 . 7 61.4 95 . 6 
Operating Margin ( % ) 17 . 7 19 . 4 13 . 0 14.3 16 . 5 
Interest Income (Net) 1.8 10 . 7 6 . 0 0 . 0 4. 0 
Pretax Income 21.1 51.1 46 . 7 61.4 99 . 6 
Pretax Margin ( %) 19 . 3 24 . 5 15 . 0 14 . 3 17 . 2 
Tax Rate (% ) 49 . 3 48 . 0 36 . 1 39.0 40 . 0 Net Income 10 . 7 26 . 5 29 . 9 36 . 8 59. 7 
Earnings Per Share 0 . 35 0 . 72 0.76 0.93 1. 40 

Note : Fiscal year ends September . 
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TABLE 2 

ESTIMATED RESULTS 
($ millions) 

1982 1982 

~ ~ ~ ~ Total 

Revenue ( $ ) 71.0 74 . 1 79.8 87.2 312.1 
Rev . Increase ( % ) 74 . 8 56 . 3 42.9 35 . 2 49 . 8 
Operating Income 11. 4 8 .4 10.5 10 .4 40.7 
Operating Margin ( % ) 16.0 11. 4 13 . 1 11. 9 13 .0 
Interest Income (Net ) 2 . 3 1.3 1.5 0.9 6 .0 
Pretax Income 13. 7 9 . 7 12 .0 11. 4 46.7 
Pretax Margin ( % ) 19 . 2 13 . 1 15 . 0 13 .0 15.0 
Tax Rate (% ) 43.0 36 . 1 37 . 3 26 .7 36 .1 
Net Income 7 . 8 6 . 2 7 . 5 8.3 29 . 9 
Earnings Per Share ($ ) 0 . 20 0 . 16 0 . 19 0 .21 0 . 76 

1983 1983E 
lQA 2QE 3QE 4QE Total 

Revenue ( $) 94 . 1 102.0 112 . 0 123.0 430.1 
Rev . Increase (% ) 32.6 37 . 7 40.4 41. 1 37.8 
Operating Income 11.6 13 . 9 16 . 5 19.3 61. 4 
Operating Margin (% ) 12.4 13 . 6 14.7 15.7 14 . 3 
Interest Income (Net) 0.0 0 . 0 0.0 0 .0 0.0 
Pretax Income 11. 7 13.9 16.5 19.3 61. 4 
Pretax Margin (% ) 12 .4 13.6 14.7 15.7 14 . 3 
Tax Rate ( % ) 39 . 0 39.0 39 . 0 39.0 39 . 0 
Net Income 7. 1 8 . ~ 10.1 11.8 36 . 8 
Earnings Per Share ( $) 0.18 0 . 2:" 0 . 25 0 . 29 0 . 93 

1984E 1984E 

~ ~ ~ ~ Total 

Revenue ( $) 130.0 140.0 150.0 160 . 0 580.0 
Rev . Increase (% ) 38.2 37.3 33.9 30 . 1 34.6 
Operating Income 20 .4 22.7 25.0 27 .5 95 . 6 
Operating Margin (% ) 15.7 16 . 2 16 . 7 17.2 16.5 
Interest Income (Net) 1.5 1.2 0 .8 0.5 4.0 
Pretax Income 21. 9 23 . 9 25 . 8 28 .0 99.6 
Pretax Margin (% ) 16.8 17 . 1 17.2 17.5 17 . 2 
Tax Rate (%) 40.0 40.0 40.0 40 . 0 40.0 
Net Income 13.1 14 . 3 15.5 16 . 8 59 . 7 
Earnings Per Share ( $) 0 . 31 0.34 0.36 0.39 1. 40 

Note : Fiscal year ends September. 
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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 pr~cess~n9, 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' 5 research and product 
development program includes a major coromi tment 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 Ta~dem ' s short seven year history , the company has installed sys
tf~ms ~n over 600 customer enterprises . In general, these installa
t~ons repr~sent ~he customer ' s first steps in automating vital busi
ness funct~ons w~th on-line systems . Tandem's fault-tolerant NonStop 
systems ~ere chosen to provide ~mproved reliability and availabilitr. 
In many lnstances , t~ese ~arly ~nstallations were essentially exper~
mental . The key pOlnt, 1n OUr View, is that these initial systems 
have been successful and customers are now committed to Tandem as they 
enter a, p~ase of widespread implementation. Rates of repeat business 
are cl 1mbl,ng and we expect this factor to contribute strongly to future bus1ness 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-l980s. 

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 vi tal 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 corporati ons with considerable 
da ta processing experience . Tandem has c ompiled. an e xcelle n t record 
in satisfying customers ' needs . As noted prevIo us l y . user surveys 
consisten tly rate Tandem systems at the highest leve l s . The company ' s 
success in automati ng vital business functions ha s gained Tandem an 
importa n t foothold in over 600 major corporations wo rldwi de. 

Ta ndem ' s strategy is to extend the initial cu s tome r foo tho ld by broad 
e ning t he available array of products and service s. Communi cations 
and computer network i ng are being emphasized. Although Ta ndem ' s or i g
ina l orientation and basic concept is on fault-tol e rant s y s t ems, this 
a ppr oach also yields significant advantages in compu t er networking . 
In many respects , the basic Tandem system functions as a computer net 
wo r k. The operating system performs the critic al r o l e of controlling 
messages passing between the individual processors. Apply i ng the same 
concepts to geographically dispersed systems has produced an excellent 
computer networking product . 

The recent joint announcement with a leading satellite compa ny extends 
Tandem ' s commitment to the area of communicati on s . Ta ndem will par
ticipate in a jOint venture in a new satellite communi c a t i ons network . 
Initial services are planned to begin in 1983. Tandem ' s partner in 
I n fosat , American Satellite Company, (ASC) , wa s e s tabli shed in 1972 
a nd i s jOintly owned by Fairchild Industries and Co ntine ntal Telecom 
Inc . * The Inforsat offering is directed toward large e nte rpr i se users 
who require long distance leased line service . The communications 
service will be marketed jointly by Tandem a nd ASC . Ne w low cost 
earth stations to be supplied by ASC will transmit a nd rece i ve data 
over dual 56 kilobi t s per second transmissi on path s . Fo r long dis
tance users , the service is expected to provide significant savings 
re l ative to conventional terrestrial links . 

The significance of these developments t o Tande m, in o ur v i ew , lies i n 
t he company I s position in the Infosat joint ve nture at t he ground 
floor o.f AS~ ' s expanded undertaking. Tandem will provide the da t a 
processlr:g slde of th.e .system . This new role, we be lieve , provides an 
oppor~un l ty . for part l c l pation i n a new business are a with r easonably 
c0':1t a lned rIsks . I t promises a broader scope f o r Tande m' s bu siness 
wh I le ASC assumes the major investment in the sate llite faci l ities . 

* An officer of Drexel Burnham Lambert is a direc t o r of Conti nen t a l 
Telec:=om Inc . Dre xe l Burnh.am Lambert Incorporated from time to t i me 
prOVI des invest men t ba nklng and other se rvi c e s t o Continent a l 
Telecom . 
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Tandem's current strategic direction accords equal emphasi s 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. 

7 



An operations and service processor (OSP) is used with e a c h main pro
cessor . The OSP monitors the system providing sys tem s t a tus and diag
nostic fUnctions as well as facilitie s f o r unatte nded remote opera 
t ion of the system . These functions are vi tal in t he operation of 
large computer networks which frequently have unatte nded equipment in 
remote sites. 

SOFTWARE 

Tandem's fundamental bu s ines s orientation t oward transaction process 
ing applications places great emphasis on so ftware . Tandem offers a 
wide range of s oftware products to s upport ba sic o pe r at i o n of systems , 
to facilitate application develo pment and t o s u p port advanced data 
base management and communications ne eds. We believe Tandem ' s 
strengths in software are becoming a key differenti a ting factor in the 
marketplace . User surveys consi s tently give Tandem h i gh marks for 
quality of software and general ease of use . We e xpect t h is to become 
an important strength as Tandem builds toward its ob jective of meeting 
all of an organization's information manageme nt need s . 

Tandem ' s strength in software is exemplified by the key products which 
are an important factor in maintaining the c ompany ' s competitive edge . 
Tandem ' s relational data base product, ENCOMPASS, pe r fo r ms a key role 
in enabling use rs to rapidly define and imple men t ne w a pplications. A 
key factor in this process is data base struc ture a nd ease of access 
to key data elements. This process i s difficult eno ugh in a stand
alone system , but becomes particularly c omplex whe n data elements re
side in different distributed systems. Co nve ntiona l data base manage
ment systems are inadequate in this enviro nme n t , in o u r opinion . 
Tandem has addressed these requirements with ENCOMPASS , an advanced 
data base management system . ENCOMPASS incorpo r a t es advanced rela
tional data base features and a query / report write r. These capabili 
ties provide an important assist to applica tio n development and 
greatly facilitate program changes and s ystem expan s i o n. 

Tandem ' s basic computer networking product , EXPAND, offe r s key advan
t~ges i~ reliability of network nodes and in manage me nt of communica 
t I ons lInes . Network nodes have multiple proces s o r Ta ndem systems 
wh ich ensure continuous availability of nodes . In the event of a line 
outage , the network has the ability to retransmit ove r a n alterna t e 
path. A fu r ther safeguard is provided by continuo u s mo n itoring o f 
message tra f fic t o guard against loss or alterati o n o f d a t a . These 
features ensure high availability and integrity of the ne two r k . Bas i c 
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networking capabi lities are further advanced by Transfer which pro
vides comprehensive information management facili ties. Transfer is a 
message storage and delivery system which provides electronic mail 
capabilities including not only text but facsimile commun i cation . 

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 posi tion 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 avoia 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 dnd 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, the 
start-up company ' s advantages are offset by the need to catch up in 
software development and in building a user base . 
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Tandem ' s initial s t art -up cha l lenger , and t he mos t v i s i ble new com
pany , is Stratus Computers of Natick , Massachusett s , a privately 
financed corporation . This new contender has indicated that it will 
target the same transact i on processing marketplace with similar fa u lt
tolerant characteristics . In i tial efforts will focus on b u siness a nd 
commercial applications and wil l use independent systems houses for 
marketing . The first shipments were made in early 1982 and by year 
end approximately 35 systems had been shipped . Stratu s has taken a 
significantly different arch i tectura l approach . Exten sive u se has 
been made of currently ava i lab l e microprocessors emphasizing a h i gh 
degree of redundancy . The l ow hardware cost of these new products has 
allowed Stratus to emphasize a hardware solution to fault - tol erance . 

An October, 1982 introduct i on 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 rBM 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 reliabi li ty . The 
company is marketing several systems in the small and i n termediate 
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 t he 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 requ i ring 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 BO% in the first 
half . Expectations for fiscal 19B2 indicated a year of exceptional 
growth constrained only by Tandem's ability to add resources and sup
ply products . 
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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
mi tment to major capacity increases are partly attributable to the 
false signals conveyed by Tandem ' s prior revenue recogni tion prac
tices. In addi tion, the need to resta te resul ts 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 8, 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 . 
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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 
i ty 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 : 

lis Originally ReEorted Fiscal Year Ended SeEt. 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 13 .1 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 quarter 
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, 
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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 quarter 1982 levels. Product develop
ment costs were held to 9.6% of revenue in the first quarter. This 
falls wi thin 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 addi tion 
can be justified by additional sales. 
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TABLE 3 

RECENT RESULTS 
FISCAL 1982 (RESTATED) lQ1983 

($ millions) 

1982 1983 
lQ 2Q 3Q 4Q 10 

Revenue ($ ) 71.0 74.1 79.1i 87.2 94.l 
Rev. Increase (% ) 74 . 8 56 . 3 42.9 35 . 2 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 ( $) 27 . 6 31.3 33 . 2 36.4 35 . 5 
Total ($ ) 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 35.0 40.3 
Product Devel. (%) 9.6 10 . 4 11.5 11. 3 9.6 
Marketing , G&A (% ) 38 . 9 42.2 41.5 41. 7 37.8 

Operating Income ($ ) 11. 4 8 . 4 10 . 5 10.4 11.6 
Operating Margin (%) 16.0 11. 4 13.1 11. 9 12.4 
Interest, Net ( $) 2.3 1.3 1.5 0.9 0.1 
Pretax Income ($) 13 . 7 9 . 7 12.0 11.4 11. 7 
Pretax Margin (% ) 19 . 2 13 . 1 15 . 0 13.0 12.4 
Tax Rate (% ) 43 . 0 36.1 37.3 26.7 39.0 
Net Income ($ ) 7 . 8 6.2 7.5 8.3 7.1 
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 . 
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The company ' s founding management , i nc l uding the Presiden t , James G. 
Treybig and his three cofounders , rece i ved their b a sic ground ing at 
Hewlett-Packard . They brought with them a phi l osophy based upon 
"people-oriented " management . The company is committed to a wide 
variety of advanced and unor thodox management and personnel practices. 
The Tande m style emphas i zes 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 i ndividual ' s ef
fort is key to good products and a successful bus i ness . Self manage 
ment and peer pressure are e mp hasized. Respons i bility and decision 
making are pushed down to t he working l evel. 

The fi sca l 1982 experience revealed some of the weaknesses of Tandem's 
management approach. The practices put in place in the company's 
early f as t growth period we r e found to be inadequate when order rates 
faltered. In our opinion , the company must now impose tighter finan 
cial controls and improved planni ng procedures to avoid the runaway 
cost gro wth that characterized fiscal 1982 results. 

Tandem i s c urrently operating under a program of relative austerity in 
compari son to the previous period . The challenge is to maintain the 
company ' s strengths while imposing additional controls . We expect the 
company t o 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 reta in ke y people has been an outstanding strength of the company . 
The company's low 7% turnover rate is in sharp contrast to many of its 
Silico n Va lle y neighbors with 30% t o 40% ~ates. We believe Tandem has 
the ability to attract the management talent needed to maintain strong 
bu s iness gro wth. We view the loss of some key management personnel as 
inevitable in this period of reorientation of the company . We do not 
vie w these f a ctors 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 gro wth has required a steady build- up of resources . Employ 
ment has grown to over 3 , 800 a nd total assets reached $356 mi llion at 
the end of December 1982 . 
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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 
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 . Pr i or 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 . 
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TANDEM COMPUTERS 
REVENUE GROWTH 1977 THROUGH 1982 

( $ millions ) 

TABLE 4 

United States International World - Wide 
Re v e nue % Increase Revenue % Increase Revenue % Increase 

1977 $ 5.9 $ 1.8 $ 7.7 
1978 16 . 8 185% 7.5 317% 24.3 
1979 41. 3 146 14. 7 96 56.0 
1980 78.8 91 30 . 2 105 109 . 0 
1981 144.4 83 6 4. 0 112 208 . 4 
1982 215.2 49 96.9 51 312.1 

No t e : F i sca l year ends September. 

CAPITAL EXPENDITURES 1977 TO 1983P 
($ thousands) 

19 77 
1978 
1979 
1980 
1981 
1982 
1983 (Pla nne d) 

Prope rty , Plant & 
Equipment At Cost 
At End of Previous 

Year 

NA 
$ 936 

3 , 168 
8 , 519 

18,365 
44 , 339 

107 , 466 

Note : Fi scal year ends September . 
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Additions to 
Property , Plant & 

Equipment 

$ 534 
2,387 
5 , 433 
9 , 966 

25 , 974 
63 , 677 
50 , 000E 

216% 
13 1 

95 
91 
50 

TABLE 5 

Increase 
( Percent ) 

255% 
1 72 
117 
141 
144 
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OPERATING RETURNS 
($ millions) 

1978A 1979A 1980A 1981A 1982A 1983E -
Operating Return on 
Tangible Assets. (\l 34 . 3 32 . 6 30 . 8 25.3 17.2 21.0 

Current Assets 19 . 5 39 . 3 81.7 220.1 242 . 0 33.0 Net Plant • Equipment 2.6 6.6 14.1 35 . 9 89.4 130.0 Operating Income 
Before Depreciation 4.7 11.1 21.8 44 . 5 50.9 79.4 Interest Expense 0.1 0 . 1 0.3 0.3 1.0 3.0 

Interest Expense/Operating 
Income Before Depreciation (\l 1.4 0.8 1.3 0 . 6 1.9 3 .8 

Debt Leverage·· ('l 5.9 7.9 7 . 8 5.3 16.5 23 . 6 

Long-term Debt ••• 0.7 1.1 1.7 2 . 1 21.1 35.0 Debt in Current Liabilities 0.2 0 . 4 0.5 0.7 2 . 1 15.3 Deferred Taxes 1.0 3.3 8 . 1 18.1 25 . 0 Total Equity 15.5 31.5 70.3 204.8 251.0 317 . 8 

Return on Equit:t. (\l 37 . 4 20 . 9 21.0 19.3 13.1 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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Average 
Percent 
Increase 

76.1 
118 . 7 

76 . 0 
97.0 

118.7 
138.1 

83 . 0 



TABLE 7 

COMMON STOCK SALES 
($ thousands) 

1978 19 79 1980 1981 1982 

Sale Prior To 
Public Offering* 1,000 

PUBLIC OFFERINGS 

Date (12- 77 ) (12-78) (11-79) (11-80) 
Net Proceeds 7 , 888 10,075 24 , 279 96 ,03 3 

EMPLOYEE SALES 

Options 354 2 , 042 7 , 396 5 , 050 
Purchase Plan 408 950 2 , 273 7 , 199 

Total Employee Sales 310 762 2 , 992 9,669 12,249 

TOTAL STOCK SALES 8,198 10,837 27,271 105 , 702 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 
($ millions) 

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 

Mise. Debt 
New Financing 

Total From Financing Sources 

Total Funds Used 

Cash - Beginning of Year 
Cash - End of Year 

1980A 

10.7 
2.5 
2.3 

15.5 

22.7 
9.6 
0.6 

(8. 2) 

24.7 

(9. 2) 

10.0 

19.2 

1981A 

26.5 
4 • 1 
4.8 

35.5 

28.1 
33.6 

3 . 1 
(20.5) 

44.3 

1982A 

29.9 
10.2 
9.9 

50.0 

28 . 1 
46.8 
12.0 
(6. 2) 

80.7 

(R.8) (30.7) 

26.0 63 . 7 

34.8 94.4 

0.4 0.5 13 . 1 
28.1 108.0 16.3 

28.5 108.5 29.4 

(9.3) (73.7) 65.0 

6.8 
16.2 

16.2 
89.8 

89.8 
24.8 

Note: Fiscal Year Ends September. 
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1983E 

36.8 
18.0 
12 . 0 

66.8 

35.0 
20.0 
15.0 

(10.0) 

60.0 

6.8 

45.0 

38.2 

1984E 

59.7 
22.0 
16.0 

97.7 

45.0 
40.0 
20.0 

(15.0) 

90.0 

7. 7 

70.0 

62.3 

13.2 15.0 
25.0 100.0 

38.2 115.0 

0.0 (52.7) 

24.8 
24.8 

24.8 
77.5 
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TANDEM COMPUTERS 
CONSOLIDATED BALANCE SHEETS 

($ millions) 

Assets 

Current Assets 
Cash and Investments 
Accounts Receivable (Net) 
Inventories 
Other 

Total Current Assets 

Property, PLant and Equipment 
(At Cost) 

Less Depreciation 

Net 
Other Assets 

Total Assets 

Liabilities and Net Worth 

Current Liabilities 
Capitalized Lease Obligations 
Long-Term Debt 
Deferred Income Taxes 

Total Liabilities 

Net Worth 

Total Liabilities and Net Worth 

September 30 
1981 

$ 89 . 8 
70 . 7 
54.5 

5.0 

$220.1 

44.3 
C8.41 

$ 35.9 

$256.0 

$ 41.0 
2.1 

8.1 

$ 51.2 

$204.8 

$256.0 

September 30 
1982 

$ 24.8 
98.8 

101 . 3 
17 .0 

$242.0 

107 . 5 
(18 . 1) 

$ 89 . 4 
6.0 

$337.4 

$ 47 . 2 
10 . 4 
10.7 
18 . 1 

$ 86.4 

$251.0 

$337 . 4 

Note: Fiscal year ends September . 
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December 31 
1982 

$ 24 . 1 
l15 . 2 
101.5 

13 . 2 

$254 . 0 

117.6 
(22.0) 

$ 95.7 
6 . 3 

$356 . 0 

$ 43.4 
12.1 
14.5 
17.2 

$ 87.2 

$268.8 

$356.0 
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the ct'yq up of revenu.s from Im&.U leeount&. 

• 1bt foeus an major aeeou:nu and on tru.etion proe .. ~ 1PP1i=-tians 
IT""'m ... I.,... <Ieoer_ I\IOU ... .....r .. tlr .. 01 f&llll-lGloranl 
0001",,1"') m"ns thaI Tanclom now 111_" off tpiIIIl IBII in 'l\rtllOlly 
"OF)' eompotlti .. ~iddirc IIt ... Uon. lee ... tha _~ ~ II 

--.- .. -- - - _. _. _. ---
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_mally I 10lX mllntramt, Tondom l1l,I, by cholet, deeided ID 1&Ic. an the 
.. ry tIeart 0' IBM. IBM l&I .. mon .he 1_ ,on _,.. land DOt ID hove .tr'J 
.... _flll car ..... and .." lvaD the",..I •• of SIIAT _ .... booDl Armanlc ID 
aid them In malnl&lnu. their up."'" mobWtJ. 

• WhD. Tondom" pl'OC!u.t and mul<t~ otNtO(1. b .. t been .... mpe&I, IU 
~ orpniutlon l1l,I DOt. Tandem, ""''''' .... -....- ltoelt • I 
.. o.lntrIm .... mpany, l1l,I • al"'_ .. ~ 0' 1ndI.-Ja with 
.. lnioomput .. ba~ n.ey "' ... , ... do lICIt _ ap.rionet el~ 
_ with the _nlor _l>OO'lto-l"o1 aaoutI •• __ 1701 tIIo _ 
atr\rcl , .. the appUeaUOfW upon wllleI> Tondo .. II DO. 'oousIrc. IBII'a 
alesmtn ckI not laek lUeh uperilhee. 

• More problematically, 10m, major aeeountl may Yie .. the TXP u anlnt.rim 
pI'OC!uot and .... y bt 001\0 •• ...., about Tande.... abilitJ III ... Intaln 
... mpotlbWty In the 'utUN. n.e TV II I ckIoI IH>1t pro<: "'«, not I n~lt 
......... or. AI.e ltottd IaJt October wilen lilt TXP ... IntroduOtd, tIIo ra.t 
tllat It II not a n~lt mlohlne ttn. .. tllat 1'II>IIom eoWd not clevolop I 
... mpollble S2~lt OUeetlSSOl' ID lilt I~lt lIonSlO!> L So ... of our ....,. ... 
t.u w thtl an .ffort ID dey.lop ouch I mlehlftl, ...ned Jl&inbow, .... 
disb&Jlde~ Ityeral monthl 11(0, .hDe other .....- tan UI Ibot "'e 
eompotibility Imue haJ Dl\oe been oolvacl. W.1hcIIld Icnow tIIo ........ b7 the 
end of next year. 

Mlnarement now ... "",i%O. the need ID N .. mp the Ial. crpniutlon b7 hlrinc 
l&Iesmen .Ith mlinframe baelc(rOW>ds. WhDe this II eonatNetift In Ibolonpr terDl, It 
riskJ "",Iuinc an orraniution tllat Is alNtdy Ihc"inc liens of otraln. 

I. In the June QUlrtor, ~ additions ID the Ialuforao ......... '0 but net 
.""itlons • .,.e only n. 'nUl IIJcI1 turnoyer .. tt II au .. tI.. of dtolininc 
.. oral •• Strltus Computer wu abl. ID lu .. I .. y ... oraI of TlDclem" Ialesmen 
wilen it opened Ito United K~m tubCcIiory. 

I. U Tenclem _ ..... td In .ttr •• ~ I number 0' Ialum ... Ith mo.l!I! .. me 
baeq.ounds, they wW pouumobly bt _i(ned to _or tho choioeJt .... jor 
.eeount opportunities. n.e NSIIltinc dbcrunU.mont eouId I.t to iner_ 
lu:rt.her the tW'nover ,.. te. 

S. U malnfrlm. Ial •• mon oro naocIed, It 'oUows tllat Ill_ manocement IriII need to 
tit .. truoturtd lIone similar tines, NSIIl~ In _or .t tho hicheJt le •• 1s 0' 
the Ill .. orroniutlan. 

WhU. rn&NItment Is .Wi~ to take ... tho .isles _ .. led wltII lilt N .. mpq or the 
Ial. orpnlution, It .yidenUy Is not .wu. to Imploment m_, ....., u I Nf~ 
an .mallor aeeounto, tllal miCht _ near-torm ... enues. "'m II IIDI ~ • 
ItrItacY tllat has produeed diMppoin~ NSIIlts. room thII ~Ier .. t!on, WI conc:lude 
tllat lIWIq.mont btU .... tllat the ltI'atlCY l1l,I baen poorly Implo .... tod, Il101 the 
atralacY II _ and, .onsequonUy, tllat the lhort-t .. m rilla ...... th ~. 

W .... not ........ : 

1. IliItorically, t.ld~ an IBM an • huOot_ ... tat ...... I 1aoIrc 
Pf'OPGaltion. Other mlnieomputor oomponles h .. o .-btOlltly naidtd the 
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Implementation of atratt(ios .. qulr~ thom to do bettie 0(1 I .. t IBM 
mainfrlm .. "... inh,"ent risk in IUch I .ulten Meml partieularly creat at the 
present momont boe._ of tho ontlolpat.c! Introduotion, within the nnt &-i 
monthi, of mM', next mainframe ,Inlration, the SillTl. 

I. Wo ",o.tlon the towldnuo of Tandem's dtelJlon to Yinllllly turn it. beok on 
Imllllor 11M" In Its teal to take on IBM In IuIO .ooount>. This deeision mo.". 
that the eompony II not plonti,. .. ods thet can be harvested later and \hit It IJ 
I"yine the cloer open fot Str.tus Computet .,., other .maner llart"""" 

3. Tandom may hlyt palnt.c! lISt!! Into. corner. At the IO.1M, It II .t I priee
performan .. disadyantace. eoneolyobly, the dteilion to """'mphui ••• maner 
accounts may have Itlmmed, in put, from I recornition that arehlteetun.l 
Umitationl would hurt Ita eompttitivo poIition. By Ihlfu,. to the hi&l>-end, 
major .oeount atrlttC)', Tandem ovoids IhiI 1Isue. At tile hiCh-.nd, Its 
eompe:tition .. mM, not the .taJ1~, lind. Tandem ... • elear-eut 
priee/ptrformo.nee odvantaco .. latlyO to IBM. At tho lIiCI>-end, Tandem hu the 
produet but not lht marktti,.; It tho low-end, It his the mar.ou,.. but not tho 
proclvet. 

In this .. otion, .e will .... dela provided by Tandem to determine why the eompony'. 
revenu. have f&.llen below plan. 8eCIUJe lOme Mareh quarter rlvtnu. Ipilled over into 
tho JIIM qUlJ'tor, .e'D foeus on lilt-month periods. Tho cilia ... mmariz.c! in Toblo I. 

'hI>It I 
..... _. _ • ...., c..to ..... Statinieo 

Net - .... S- 1I0t ProeL ... PI'oe_~ =.'a) Ifo. s-liot 4ctift Shipped par 
(!l(iIJlll "'ilp' 0... Ptoc:.:tar o.to ..... Aetiy. CUlt. 

'"2 '75 •• 374 lS2 40 '202,700 $574,200 2.13 
12/12 II.' sn 111 35 10',600 705,200 3.41 
IHI2 Im:r m m 'rr no4,700 "'5,5DD Tom 

SlI3 "2.3 370 IU 25 1222,400 $"1,'00 3.1\ 
1/13 .... U. 115 U 145,100 122,'00 3.3. 
lHI3 Im:t m m 11 12".000 '15',000 m 
till UOI.5 121 15' 47 '113,400 "31,400 3.91 

11/13 101.5 573 111 S3 11',400 "',700 3,63 
$210.0 Iiii' rn - SI75,iOO "12,500 3.77 IHIl to 

1114 '.1.2 •• 3 ISS 25 '1t7,000 $115,700 3.41 
1114 11'.1 519 171 n IU,300 "',500 3.33 
1814 $210.3 1m m Ii U01,loo AI1,loo DJ 

U) IqWpmont MI. only. 
(2) G .... ItIIpmontJ millllS trede-Ino. 
(3) lIym\Mr of ellStomo,. II\ii>ptd to. 
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'nIe .... nu. shorlfall could hav ... 1UI1.d from .... or mor. of the fOUowill(: 

1. A neltiJJ! I>robllm .t.mminc trom too many ttlde-Irs of N0<6\q> Us. U this 
.ere truc, it would .now IC> u too 10 •• ratio of net pl"'OCtDOt ItUpments to 
aetlve euslom.rs. Whil. this ratio w .. low .. In IHU (3.U) than in 2H13 (3.77). 
when the lI0<6top l-for-lIm;top D pracram ... ovor and the lIm;top D-for-TXP 
prorram w .. b&Nly und.rway. It wu hiCh" than In 2HI2 (3.10) ODd IHI3 (3.23). 
~u. the Myday of tho I-tor-D P"'CTam. W. eonelud. thol no~ it nol the 
__ probl.m. 

L Too f.w .etiv. e ... tom ..... 'nIe numbC' of .etiv ...... tomers ... e~ Ino In IHB« 
(aoe) than in 2HI3 (SI 7). A oImDat poltem pNvaned in the prior 12 months ... 
tho number of aeti •• cultom .... In IHIS (U4) .... ~ 1_ than In 2B12 (248). 
Ho ..... r ... v.nu. In IHU ($176.1 .lWonl .... U~ hiCh" than in 2HI2 
<$U7.6 million). So •• hiIe • !&reer numbor of .eti •• custom ..... oWd obviously 
.... ve helped, we coneludt that the lqth of the aetive eUltom. list is not I 
prlmory taetor. 

J. Revenue ne:-Ition r net Hlor Is too low. Jn lRI3, at the heiCht 
o the I-for-D INde-1n pro(T1lm. this number ""'Ied.1 234.000. In 2HIl •• hen 
tr.~ins were minimal, revenues per Det proeeDor Ihipped plummeted by ·25'i6 
to Sl 71.900. This f.et. wlUeh 10 u.eUy the opposlt. of .h.t lhould happen when 
• INd .... in prOiTam .nds. lIICIesls that TL_m shipped a disproportionately wi' 
number of fuDy eonfirured ryst.m. In ceder to aelU ••• Its IHI3 revenue wr.t. 
a.v.nu. crowth ... mainlalnld In IHIl beea.... the IUl"(O in ... t proeesor 
aNpm.nls .t.mmu. from tho 10. I •• el of Inde-u. more than off .. t the plunp 
In .... nu .. per not proeeaor. That pi..,.. aciests one or .. cr. of the 
toUowin(: (a) a mil< shift to.&r<l tM Sloo.OOO lI0<6top 1+ and ••• y from the 
110<6101' D; (b) an Inenue In tho oontribution of Itripped (i •••• no peripherals) 
OYlt.m, shipped to OEM. and ryst.ms houJe'; and/or (e) heavier cIIoeountine. In 
lH14, revenue feneration per net ptOH:S5Or rose modestly, but was Jtill 13f16 
below ita IH.3 1 ••• 1. Thit cannot bo attributed to huvier tracle-ino bee ..... net 
proeessor Ihipments .... 31" htct>.r in IHU than In IHIS. In wi .. of the 011-

rou. shift to tho TXP (wl\id> .. counted for • majority of oyll.1UJ shipped in the 
June ~ .. and Which .... an ""1(. list syrt.m llDine priet of about 
.700.000 .... Oft than trlpl. tIIlt of the 1Im;!op D). tho f.el that revenues per n.t 
proe~ it Io •• r than • Jear ",0 it .. ". disturbln& and far ..... to eonelude 
that rev.n... ..alJulion per al\ipped TXP 10 ror bolo. pion cu to Mavy 
dioeountirw and/or a .. ry IIiCI> eontent or stripped syrtem. in tile shipment 
ItrIlm. "or exampl ••• e are ..... of ..... jor O~M that paid aboul U mUlion 
tor 40 diseounted stripped l)'II.m. in the June ~.r. That', $75.000 .. eh. 

... Jlevenue per aetive eustomer iI too low. '"'is ttatistie lUlled in lBI3, when the 
Ffor-D trade-in procram was in rlln r ...... and "oppld by 12" ill 2H.3 •• hen 
trade-in .eti.ity wu mllUmai. Thlo poltlm 10 tho 11m. u thlt of re •• nue per 
... t proeo.or; lak.n t ..... thlr. this .YO to til that Ton6em millcad tile eus\omer 
base in IHIl <eaeh C!IIJtom .. pur.hued • lot of hiCh .a1ue syrt .... ). that the 
price was not poid In IH.3 bee ..... ~lna and. thonfor .... nine •• re 
_!nima!, and tIIlt the price .u pakI ill 1HU bee.u .. Inde-in .. tiYity moved 
boek to.ord tho IeVlI of IHn. W. WI wery """".mod by the foet thlt the 
,..,onue per .. II .. eUltom ...... not ...... ad up deopit. (a) • transition to a more 
powerful, ...,..r-prieod ~I. and (b) tho inero"'" mork.tIne f ...... on mojo< 
MeOW1ts, .hid> theor.tically II>ouId ..wt In ..... Ier ........ per aeti •• 
_to ..... 
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5. 1nert&M<l marl<ttl!!( roeus 01\ ne .. cuslome~ Afl. !\avlnc sludOy rallen ra 
three quartel"l, Tandem's new account (tMrltian surce<J in the .113 quarter. 
Two quarl." !oler, the revenue dlsappoUllmonlS t>ocan- A deere&M<l rocus on 
ftistinc accounts, perhaps rttmmi~ from their procSuc:t .tUNtion in lRI3. may 
be. eontributinc taetor. However, I &harp iner .... in new aeeounts ill the "12 
~or did nol I .. d 10 0 nott.nine or rovtn_ ""ine 0 period oorrespondinc 10 
Ih!t eleplhs or the recession. . 

Prom this analysis, we eonelude that the prim." f.elo,.. eontributi~ to Tandem's 
revtnue Ihortf.U &1"1: u follows: 

1. A t elo."1)lAn ave~ .. W", pric.. W. believl thel the typie&l TXP Is less 
riehly eonr"",ea il ... ""_d to be and thel the averace dioeounl rr<>m 
IirI price is ",,"Ior than 1\ .u __ d to be. 

2. A I!eater than expeeted revenue eontri.buti~ from OEMs and systems houses. 
se.ux such eustomers have. rreater te~ to bu, stripped J)'Sttms than do 
.-.." and ~Iuse they buy in quanti!}, WIllke the small _" thaI !\ave 
betn dt-empha.sized by Tandem, an !ner ... in their Nvenue oontribution would 
..wI in a lIIifl lo .. atd plAln-vaniUa 'Yslems and In I 1" .. ler avorace dilcounl. 

I. While manacement now NldOy 
it tAkinc loneer than e!peeled, the 

tJ'oend in l'eVf!lut: renerltion per letive talStomlr indicates that Tandem's 
leeounlS Are insU.lllnc equlpmenl II a Ilo.er thAn anUclptled raIl. 

w. earl think of five actions that manactment rniCht take in crcSet to stimulate revenue 
I"owth. Ilaeh or them, ineludinC the rlrSl 1.0, .lIieh apparenUy represenl the ptth thaI 
will be I&ken, entails liCnifieanl rill<. 

1. Stre n the ma lCeounl .rrorl aalesmen with n>aWrame .. n 

t. 

aper!!nee. ~I cyoll tranolUCII to tho TXP .u .... mpanied by a 
awltelilll transition to I roeus on larJo lCeounlS and, therer...., to I hi",er 
wiele .... or !\aad-tcHleld compelition willi mil. 1\ ... nol a.,.,ompanied by a 
aalesfaree transition rrom Individuals .ith I minicomputer beel«rouncl to 
Indlvl&lals with a mlinrrame beekJround, Aeeordinely, manacemenl beUeves 
lllal the hirinc or • substantiAl numw or peopll .Ith sueh a becqrouncl it the 
primary .ay to IOlve the rovenue problem ... tho lone NIl, this may be true. In 
tilt ahort """ II risks the IntensineaUCII of the aalesfaree turnover problem thaI 
_raoed in tile ~une quarter, and, _, fwther reVlnue Ihortra1ls. We IIY Ihis 
__ it .... lAlesmln .ith a mAinframl bteIcI- Are Yie.ed .. the key 
al .. mln, then 1\ rouoWl thel (a) key IC ...... U will be taken a.ay rr<>m ..... Inl 
aal .. men, and (b) the ... rronl 1Al.. manapmenl, .ith lIS minlcompuler 
t.eqround, -. to be repllced wllh ___ em ... 1 wllh I mainframe 
beekJround, U this ptlh II rouo .. .." .1 IlIiI* lllal Tandem's problems .W ,II 
..... berae they ,el beUer. 
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has .. vwed lllat tile TXP .... ds to oupport m .... applie.tion .,(twlII'e. If this 
effort II .... ....rlll bof .... the pooit i ... rr .. ta of tho aaJ. "'1ani%.tion .... f.lt. 
Tan40m" lIIil1 wW IIII!t .. on mote heavDy toward limpl~firw-od. htavOy 
discOWlted oysttma, ..-!tirc In low ...... nu. p .. alUppod oystem and low ... 
roo marriN· In any ... nt. m&nOi ..... t Indie.t .. lllat It will bo .voral 
quar t .... bofoN • IUbltantial amOWlt III now applie.tian .,ftwart wW bo 
avaU&ble. 

S. This laetie. whi.h oouId 
has bo.n ruled out by 

mtnllemant _ ..... _t eoots would be too hIch. TXP would probably 
be ovtriCill for moot .mall ........ whOe tile HorBtop lila an oblOloscont produet. 

4. Introdu •• a low.,,?,'.'" Nplaetmont fot tilt HorBtop D. It II Nmored lllat oueh 
e procIuet II OIl tilt w.y. If It II, and It TaMom eontlnues to _mphalizo amall 
11M ... tIIen Ita atratorie importanee would be to Michten tile ~ of tho TXP 
to major .eeounts. Whil •• e think that a brooder product Uno would be hel;>fu~ 
tho off lOt is tha t .maller p .... uoors almoot Invariably earry lowor cr- mlll'(Uw 
than do I&rfu proeaso .... 

5. CUt tho TXP', pri... Manti. mant .yo that price" not til. problem. bu.t. as 
e1rtldy noted. we thinI< that Tandom has already found it n.e ... ary to diseOWlt • 
proc!uet that" stW In volum. bUOdu;> modo. 

TobIe I 
-.umated PIoaal IlI4/1ias ADnuoJ a-Ita 

{$ In mWions. ueept oarnillC' ,,"r .hart} 

!!!! !!!! !!!! !!!! "3/P1S 'MII'I3 F.5/PN 

Sal .. U72.6 $nO.1 $443.1 UI3.0 32 . I~ 13.%~ 26 .'~ 
SeNiee $3U UI.1 $16.3 Ri&:~ 46.7~ 4I.5~ 47.2~ 

a,venue 1312.1 1411.3 1530.0 ~~ ro~ m~ 
coas $10'.' UtI.7 $215.9 $271.0 54.3~ 21.0~ 27.1~ 

.... Revenue S5 .0~ 40.'~ 40.7~ 40.0~ 
IUtO SSU $39.2 $51.2 $15.0 16 .7~ 'O.6~ 26 .9~ 

-~ Revanue 10.'~ ' .4~ '.7~ 1.4~ 
SalcA $12'.5 U'O., $213.' $271.4 25.0~ 33.0~ 27.0~ 

... aIVenue 41.2~ SI.4~ 4O.'~ ". ,~ 
Opw. Ine. lin kU lD:J m:r 2U~ -r.J~ SJ:O~ 
... aevanue 13 .0~ 1l.t~ t.S~ 11.'~ 
Int. Incom. $1.0 10.7 $4.5 $3.4 -".,~ 5n.'~ -24.4~ 

Pta. lncom. "PO I5O.S m:J m:r o:r~ -n~ ""!O~ 
~ aev.nue 15.0~ n.l~ 10.1' 11.7'16 
Tax Jl.ate SI. I'" 31.0'16 U.O'I6 41.0'16 -
H.t Income hu 13o.' '34.t 1i7.i s.o'16 11.7'16 )6.706 
AYI. SIIar .. ".2 40.' 41.4 41.0 4.1'16 1.5'16 -1.0'" 
IPS $0.71 10.76 10.13 $1.15 0.0'16 '.7'16 37.5~ 
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'1'11>1. , 
~ ... ted r~ l'U7!AS ;..onWll ~b 

($ in millions, 'Ieept umines per awe) 

QI:FNA i1,rNA 9"rNA !jI!:FNB 9 1:F15! !jI1:F15E 9 3:F15£ !jI!:F158 

Sol. SIOI.5 "1.2 SIII.I S125.0 SU2.5 $130.0 $147.5 sm.o 
Service Sl7.I 120.0 122.9 S25.5 S2I .O $30.5 U5.5 

I.venue ml.i Strr:f S141.§ mO.s mO.s mO.s nal.5 
COGS S50.4 141.2 $57.1 SlO.5 SlU SI'" $12.2 $15.4 
-.. Revenue st.9'1t\ U.5'1t\ 40.7'1t\ 40.2'1t\ 40.0'lt\ 40.0'It\ 40.0'lt\ 40.0'lt\ 
MD SIO.I S12. ' SI3.5 SlU SIU Sl5.7 $1U S17.5 
-" Ilevenue U'It\ lU'It\ '.5'1t\ '.3'1t\ •• 3'1t\ ' . I'It\ I.3'1t\ '.3'1t\ 
SGatA 141.2 149.1 $5S.3 $60.0 $6304 Sl5.C $10.2 S72.1 
..... Revenue 31.1 'It\ U .2'1t\ St.7'1t\ st.R 39.5'1t\ 40.S'lt\ 38.9'1t\ 31.S'It\ 
Oper. Ine. 1IT.'J "In rrcr S~ CTn m:T m:J m:J 
... Revenue IU'It\ 1.1'It\ 10.1'It\ 10.1'It\ 1I.2'1t\ '.7'1t\ 1l.1'It\ 12.1 'It\ 
Int . Income $1.1 SI.I $1.2 $1.1 $1.0 SO.9 $0.8 SO.7 
PU Income nn ~ rn:T m:r flU flU m:r nn 
-'" Revenue 14 .2% 2.1'It\ 11. O'lt\ 1l.3'1(, 1I.1'It\ 10.3'1(, 12 .2'1(, - 12.5'1t\ 
Tu Rate U .O,,", 37 • 3'1t\ 40.7'1t\ 23.5'1t\ 42.0'lt\ U .O'lt\ 42.0'16 U .O'16 
Net tnecme llTI "In "T§:'l 1m ~ "'lJ:l m:T fill 
A",. Sh&res 41.1 41.8 41.0 41.0 41.0 41 .0 41.0 41.0 
US $0.24 SO.05 SO.23 SO.32 SO.27 SO.23 SO.31 SO.33 
Pr ior year SO.18 SO.IS SO.21 SO.21 SO.24 $0.05 $0.23 $0.32 
,. Cl\&nce 33.3'16 .... . 'It\ U'16 5U'16 11.''16 365 .9'11. 31.S'II. 4.5'16 

Code 4 PullJ ftlued. This reeommendation will be used when I stoc:k appun likely to underper torm 
the market over an utended period. This ean occur when the valuation or mul ti ple is 
excessive compared to the market Oft when the company's projected earninrs rrowth is 
,xpected to be below ""'OCe. 



Tandem Computers 
Company Update 

, . n Centel\ 
~, 

Donald Brown 

• Tandem realizes our worst 
fears concerning receivables. 

• Long-term fundamentals still strong 
• Raising our rating to 3-1 from 3-3. 

December 10, 1982 

TNDM ( OTC ) : 23 3/ 4 
Ind. Div.: 

Earni8Zs Per Share 
19 E: $1.75 
1983E: 1.30 
19B2R: 0 . 72 

PI E Multiple 
1984E: 13 .6X 
1983E: 18.3 

last 12 Mos. 
Price Range 
High ~ Yield: 

DJIA: 1047.09 

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

32 3/ 4 14 1/4 

Tandem announced that revenues would be restated for the latest fiscal 
yeaf from $335.9 million to 5312.1 million, a $23.8 million downward 
revision. Net per share w111 be reduced to SO.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 t hat Tandem's aggressive marketing group ran afoul of the 
accountants. What surprised us is that the accountants forced the 
i ssue , rather than allowing a longer period of time to work down an 
extended receivables position. 

Our view i s that the internal irrJt)act will be a healthy one, because we 
have felt t hat the receivables were too stretched i n any case. So we 
like the result but are not as happy about the means to achieve the 
ends • 

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

• we are , t herefore, reVIsing our earnings estimate for fiscal 1983 
up by a di me from Sl.20 to Sl.30. 

• Al though the i mpact 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. ) 

• 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 



The shares at current prices ' represent above average investment potential -- a "111 
rating -- over the long term. Eventually, the co~any will ilTJ,Jrove 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 "311 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. 

Quarterl~ Earnings 

First Second Third Fourth 
Quarter Quarter Quarter Quarter Year 

1983E: $0.29 so.31 SO.33 SO.37 $r.rG" 
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 cOlTJ,Jany 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 l5~ of the latest quarter's volume, we would guess that up to an 
additional week's activity wss included in the period. In the past many other 
companies in the industry held a quarter open beyond the official cloaing date to 
include "last minute" activity. This isn't surprising; Arthur Anderson's enforce
ment of a stricter diSCipline is. 

If the co~any successfully motivates its people during the current Christmas 
holiday season, then a large portion of the S14 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 
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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 
purd'1ase ord.ers. Traditionally, a purchase order was deemed valid if it called 
for shipment within 60 days. With the P/ O in hand, the salesman could ship and 
bill the customer. If the customer then responded that he wasn It expecting the 
shipment 80 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 59.8 
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. Co~etitive salesmen will certainly "make hay" aver 
the development, and at least cause Bome deferrals over the short-term. 

We expect any adverse customer reaction to be short-lived. Tandem remains in 
solid financial shape with only 56.7 million in debt compared to S245 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 523.8 million 
reduction in receivables. 

• On an adjusted baais, 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 SlOl million, from the reported 
S93 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 unintegrsted 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 pos1tlon, even though the most recent event suggests that the company 
will henceforth attach a higher priority to improving financial controls. 

Prudential-Bache makes a prima ry market in the shares of Tandem. 

Additional information is available on request. 

Donald Brown 
(212 ) 791-2946 

~ " <I J 
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-aRUCE L. McPHERSON 
KIDDER PEABODY & CO; 

Ir'ICOI'POMed 
555 Califomia Street Suite 3200 

San Francisco. CA 94104 
(415) 398-6400 

Tandem Computers, Inc. t 
~OTC-TNOM) 

uhi78)! ,. 
n-24 
J4-15 

1~~) "JO 
19f13(Est) 0.94 
1982 0.76 

,Il ..... 
20.00 
17.66 

Common Stodl fh~Ye., Crow1h hi" 
Market value (mil) ,'.oc.eo 
Sh.rn outl;unding (mill 4O.J 
AVII daily voIIFeb.) 551 .474 ~$esOf rev 
Institutional haldin,s 51.5'/, 'ersh.re: 
Equity as fA of '82 upital 89.S'/, bminss 
Book value (12131/al) S",7 Oivklend 
Oplions tr.aded: None 

161 Th~ reirwHu'Mnl ute II the inlerrwlly ' in.nced ,rowth rile. 
a kul.,ed on ~Inninl-o'-yur equity, for191J. 

NA Nolloppliuble. 

• Rcnnue .nd on:Ier trends show no turn. 

, .. ........ 
Ad .... m ... ...... 
108'1. a)fl. 45'1. «!% 

12) .. 40 ). 
NA NA NA NA 

• MAim shift in cost structure occurred in the first qu~rt"" 

Much 22. 1geJ 

HI 

Est reI on '113 1"8 eqty 20.6\ 
Reinve"Itmenl rate(.6) 22.' 
,IE ~llo s&P 500: 

197&-121'11 unle 5.20-Z1' 
Current 1.7l 

bpected return 2D.4B~ 
Alpha 2.~ 

Do_ Jone Indust:rial A.e-f.e: 1117.1. 
"Sbncbrd " Poor". §II ..... : 1".91 

• fiK~ 1913 and 1914 uminp-per-durt emn'WIles reduced to ,.. cenb lind $1..10, 
~pKlivdy_ 

• We expect T~ndem .Jures 10 tude in ~ nArrow ranse (mld..fwentiei to 10. thirties) 
until behcr funcb~nbllrenck become ft'idenL 

._ecent rele~ed li~ndaI.n:sulb .. ..:ae fin;f · expenditures were held liShl, finimins lower .in 
' (December) qct.1rter 01 T~ndetn ... no fDaI yeN ~ ~ggrq~te than in the fourth qUiner of fiK:a1 19a2. 
conr,"" tfI~r the com~ny iJ tII'Of'iJn, to sbWIize • iloth Jellina. aenerit tlnd ~dministritive and 
wbtile shration fesUIbn, from rite modif"JCiDon 01 research and development expendituret were lower 
l:e'bin business ~ and continued .... ,wul... quarter 10 quarter. Neprlre: Disctetiomry ~l'Jln 
~nd. After reviewing wNl we believe are some improvement WiS more tf'an oHs.et by deterioratton 
of the pertinent statistics far the fil"lt quarter (both· of ,ron mUlin relultinl kom silnlficant 
pluses and minuses). we would all it a dr.w. Most of overc. pacity lind rel~tively low .dema nd . 
the encouraging n~ in the quaner wu offJer by ~: New<ustomer IHta for the first quarter 

. developments thil WUest continued aution. In fCYeiSed llut Tandem w.s successful in attrKh"l • 
addition . orders effectively trided shipments. . solid percentqe of fint-time usen (WI, of me totAl) • 

. ' · lherebyindi~ting)Ol/.orderlrowth.ortheLacltofa ' NeptM: Thit aIimmer of.hope was ofhet..by the 
'. :tum in orden, Our Korebo.rd is II foIJows: ~fKt thllt the total number of c:vstomen cSurinl the 

.. . . -: roshM: On the spendinB aide of the ·ledaer • ." . --qullner "WIIS only 11'" ven.&J!, • quaneriy wer.e of 
: the first qUitter Df ·fisu11981 discretionllry' ~l '20 for 1he 1912 fiscal)'Nr Jlnd of US """the trM.arth ... : 
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~ . ~qu.a"er of tnal '962. fwItj-..e: t.ndem WI' .1*: CO :.~. "..$5% in the "me period. lot.1 revr:nu~ werf' up'S-" 
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-"'>:1tmh cllh utiliutlon durlns the flru quaner. In lid, ' :from the- resuted revenues of the fourth qu.rier 01 
ash Ind ~rketlble s.e-curny bil.nces .t the close of firal 1962. We highlisht this 'act beaUM! h me.an~ 
the tiot quarter of fiscilll '96) were ruent;ally _that, aher allowance forthucstatemenl, hndem has 
-unchanged from the tis,,! 1982 yur--end level. increill~ fcvenues ~uenlially in every.quaner 
Neptire: Thl5 positive WIS off~1 by the flla ltat since its inception. On ~n IS originally reponed basis 

~cuh retention was' function more of dower aprul -thi\ 'tring Win broken in the third -quaner of fiKJI 
spending than of more effe'C11ve workinB-c.aptul : 19l12, 
:utlliution. T.ndem was able to re ... er~ • negative In the lim qWlTte, oI1isa11JtJ "'err was • 

. . t74!!Ilcl in inventory financing (meuured in Jerms of sI,nHk.ilnr JhHt in COSfJ1ructu~ from that which wn 
days' ules) that h~d endured for the better part of typial of Tandem over the preceding five quarters . 
two YUrI . However •• ccounu·recei .... ble funding In the most recent qu~ner there wu a ,ignificant 
twhic!' had shown relatively consistent impro~ment deterior~tion of groiS profit~bmt)' both ye~r 10 yeilr 
during the liSt 18 mont!,,) revened to higher level" "(by " .9 percenuge points) and s,equent~lIy (by S." 
oHsening the entire inventory lain. percentage points). This WiS ColUs~ by lower-than-

The bonom line for us .her reviewing first- expected demand iIIt • time when .. ignificolnt 
qUlner fiKilI '983 resulh Is I"al we see no need to .dditions 10 capacity ome on line . Intereslingl)', the 
chanle our investment Jtana toward Tandem lMolute dollar .mount of production cmh In the 
'Shares. We continue to believe that iandem stock fim quaner of 1983 was Krealer than the aggregate of 
has an upside potential .of 1S'/ . given 'our current 5eUins, senera!. and administrative expense~. This i) 
e 'lrnings e.:peculions for calendar '983 and the the firlt ,uc" pattern lince the third qUlner of fiscal 
valuation we ~lieve should be anributed to those 1961 . 
earninss . However, , combination or continued 10 hndem'. ~, atKret~ry ~nditureJ 
""ower" revenue growt" in the short term, (both SC&-A and IUD) were bpt under tighf COl1froi 

#continued re5trUC1urins of financial controls, And in the firs' qual1er. Although rear-fo-year growlh of 
our belief thai Tandem will need additional external SC&A md R&D expenditures measured 28 .1'/. and 
apiul In the shorl term keep us from )uggesting .32."'/" re~pectiyely. expenditures in both Qllesortes 
purchase at this lime. were lower than in the founh qUlirter of fiscal '982. 

fl.ST-QU .... TE. RESULTS - REVENUES AS 
UPfCTfD; COSTS SHin DRAMA TfCALL Y 
As shown by the dltl In Table 1, the opetatlnl 

statiltia for Tandem', first qu.rter of fiscl! 1983 
revuled no chlnge from the demand trend that hu 
prevailed for the lasl nine month •. Total revenuei in 
the -qulner increased Ipprox/l'Ntely 33'/, from Jhe 
reulted re ... enUe:i Dr the f"st qUlner of fiscal 1982. 
Thl~ revenue: IroWlh 01 33'/. W,S Ilightly below the 
~verI8e: growth rite over the 1.51 nine months (37'1.) 
~nd well below the iveriSf! revenue Ifo'Nth ~te for 

'~Ither the' lim hilt of fi~11 1962166'/.) 01 fiSCAl 1962 in 
10tal (SO'/.). In terms -of mh. of re ... enues durina the 
qu.ner. produd HIM .C"Count~ ior approl[il'Ntely 
W'/. of the total, with the rerNinlng U'/. derived 
:,from ~i..:e and rl!lited .ctivll~ . 

1-Toduct shipments .d~lnc~ 29.1'1. irom the 
···.,.esUted year ... nrlier toul. Se-rvice Tevenues «rew 

, ' 

tn fact, we believe this is the first quaner in Tandem's 
history in which both lelling, leneta!, ilnd 
.dministrative expenditures and n.earch and 

. development elCpend1tures dedint'd quaner to 
quarter. 

AlthouS" 1hne results ,uBlest thlt T.ndem has 
bttn effective in conlrolling costs, they 1&0 lead en 

_. ~ believe ttYr the .com1N"Y is JdM, the ru,e lor 
"'JIow'" (It)'f,,·r~'' yeil' '0 ye.ari revenue Crowth 
Ol"rt af Jes .lite ItHf Ie.,.. qu.a1'tet'S. An.lysis of 
-dilctf!tionuy eJCP.tndlturn by another method leads 
·ut. to 'this condusion. T.ndem's ;quarterly fesearch 

··and development elCpenditures Brew year to yelr at 
. .. n .... erage ,.ale of 103'1, between the fint quaner of 
..fiscal 1976 and .. he final quarter of fiKl1 1962. :rhe 
..---erase QUlrterJ)' ye.ar·to-yur lnCfUse in fisal 1982 

; Wti "'t.. As mentioned e.rlter the firlt-qulrter'ge3 
', increase WIS only 32'1, . oYer the ume time pertod 

wllinl, lenera!. and admininl'ilti-Ye -erpendnuret. 
;ncreased al a~erale qUlrterl)' ratH of 94'1, belween 

... 4 tc66det-. ~bod" Co. tnCV'l'po!'lted wall, "",ke~ _ rnari.t1 k\ tt-t leCurit>e. .ncI.a:orde,.." 1r'If)' ~,potition-ifl tht:rn _Met. ~r br 

( 

( 

_ .' ~ Of dea.u.ed frvm lime 10 to.rw. • '.. . . ,~' . 
..... ""'infonfNtion contilined in lhi • .,-eport N) bHn f,'en from Ir~dc~nd .... tjilial.)ervice .... nd PI~r .wu'C'f'S . '[: 
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fiscil l 1978 ilnd 1982, 75'1. in fi~CilI1982 , and 28.6'/, in 
the first quarte r of fisc .. ) 1983. BOlh resu hs suggest a 
slowing trend. 

T.HE REMAINDER or fiSCAL 1983 -
CONTINUED SLOW CRO'le'TH IN SHORT 

TERM 
We el(peel rhe 'em~jnde' of Tandem's fiso' 1Jr&J 

yeolr '0 be 01 period of "ower-,h~n-'rend-line 
re"enue IroMh. NOTwiThstanding 110w groWlh. the 
opeuting profit margin should ell:p.lInd from its 
current relatively low level .as cost controls 
implemented over the lasT qu.a"er begin to take . 
hold . Historico1l1y, Tandem has been ~ company that . 
relied on ~quential ~s well as year-tO-YUf revenue 
groW1h to rema in on the trend line. In the company's 
fisc~1 1979 yur iequentio1l revenue sains ,veraging 
20'/, qUo1r1rrly provided for yeo1r-10-yur revenue 
gains of beU1e'1 than 100'". In fiKal 1980 o1nd 1981 the 
nte of quart e rly !tPquential revenue srowth sloweod 
slightly from the fiscal 1979 pace but rle'ma inPd, ",ery 
,~peC1able 17'/, on average. Year.to-ye~r lains 
settled in the go'/,-to-l00'/, ,,ange durin& this period. 
Theon in the first qu,r1er of fisco1l1962 the ~uential 
revle'nue gain droppr.d to 10'/" and h has never 

ThUll lhllU ,. , . ... _., ... -II .. 2'" 56" .U '"~ .. ... '" lID ... '" ,,, lB' 
,u '" ". '" • •• .. .. .. 
,,< "' '" 

,,, 
••• " " " 

11.1 '24 1J1 '" ••• " " .... .,,, 
11.1 " '" II ,D .. , ", 
"" SO"~ 

ilttained iI double-digit level since that quane r. The 
ilver.age sequent i., revenue SOlin was 8'1. in lis-cil 1982 
ilnd did nol ch.mge in the first quarter of fiscal 1983. 
Resuhing yur-to-year revenue gains slowed 
continually during th is period from 75'/, to the most 
recent 33'.(, . Given the order activity K) far in 
T.andem's 19a3 fisol yur, we believe this p.attet n of 
"slo~'" growth will penis! through at le.asl the fiscal 
third qu.arter. Accord ingly, we h.ave ~de .orne 
.adjustments in Our published e.amings projK1ions, 
which h.ad been based on a slightly more .aggressive 
revenue-growth estimate . 

Aher ev.a luating Tandem's results in the fitst 
qu.arter of fisal 1983, we are lowering our full-yur 
fiscal 1983 .and 196-4 earnings-pet-sh.are estimates to 
94 cents and '1 .10, respectively, from the previous 
~vels of '1 .10 and Sl .SS. OUf fiscal 1983 and 1964 
earnings models afe pre~nted in full in Tables 2 and 
3. Tab~ 2 prnents our eltpect.ations for ~uentiil 
srowth, while TaMe 3 provides a more complete 
an.al)'iis of the individual line items that make up 
thne models on a full-year basis. 

As shown by the data in lable 3. we are currentfy 
projecting full-yur fiscal 1983 revenues of 
'$470 million, an increase of 41'/. hom fiscal 1962. This 
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SOME MOVEMENTS ON 
THE COMPETITIVE FRONT 

Over ' the past fe~' weeks there h.ave been two 
interesting developmenl!. relited to Tandem's 
competitive situation. Fint , at a general meeting of 
the Boston Society of Security Analysts, Digit.a! 
Equipment Corpor.uion !1resident Kenneth Ols.en 
acknowledged that demand has been strong for his 
company's Hierarchial Storage Controller tHSCI. oil 

clustered controller product that essentially enables 
Digital 's System 10 and 20 installiiltions to operate in a 
,~undanl , parallel, or independent mode. The HSC 
is oil disk control system that .. flows multiple 
procenors to be "tied" together to provide data 
integrity. 

We should make two points ilt this juncture. 
First, Digital's System 10 and 20 lines .ne essentially 
ma infr~mr-cl~u , or ~rry lugr, timrih~ring 
millchines . They ~rr much morr rxpensive ~nd Irss 
modular th~n ~ T~ndem s),strm. Second, the HSC 
approach is still not the mOit cosl~fficienl appro~ch 
given the redundanc), of hardwarr components. 
However, we expect that Oigit~1 will supply ~ simjl~r 

• ., 

capability for its VAX U2-bit) product line ihortly, 
thereby bringing this function to ~ product more in 
the T~ndem periorrNnce cI~n. We believe the bct 
1hat Digital is making ~n effor1 in this ~rea m~y be 
cau~ for new customers 10 lengthen their product
euluation cycle )imply to g~ther the proper 

. information on Oigit~I's system. 
The second interrsting development on 

Tandem's competitive front is. the intention of 
Nixdorf Computer Corp., the U.S. subsidj~ry of 
Nilcdorf A. G., to enter the "bult-tolerant" computer 
businen with ill prototyp" expected to be ilInnounced 
by mid-yeilr. Nildorf h.iIIS signed iI nonexclusivr 
licensing agreement with Pilrilillel Computer Systems 
of Englewood Cliffs, New Jer~y, to build ilInd muket 
microprocessor-based (Motorola 6&0(0) systems 
designed by Pilr.allel. Nixdorf's initiil target milrket. 
technic.ally oriented and milnufacturing appliutions, 
~ms 10 be different from Tandem's. Nevertheless, 
this is prob.ably a good 'IOitUilition to keep an e.ye on. 
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POINT OF VIEW 

• The need for data processing systems with high reliabil ity 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-golng results are excellent. To date, economic uncertainties have had no 
noticeable adverse effects upon results. We expect strong growth to continue In fiscal 
1982 w ith revenues reach lng$372mlllion, a 79% gain. Weestlmateearnlngsof 51 .05per 
share In fiscal 1982 versus $0.72 last year. in fiscal 1963, we estimate earnings of 51.50 
per share and expect earnings gains to average 37% through 1986. 

• Tandem's expert ise in addressing the requirements for fault-tolerant syst TlS has also 
yielded a strong compet itive 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 satelli te 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/earn ings 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 

\'le beJ..l.eve 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 fi n ancially oriented customers 
such as banks and insurance companies. 

In Tandem ' s short six year history, the company has instal l ed 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 jud~ment. We believe 
this announcement begins to build the case of a continuation of 
Tandem ' s momentum well beyond this tarqet . 

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 proce~ded at a 
high rate . The company has raised research and development s pend
ing and is proceeding with two new p l ant 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 fi nancing in advance of actual re 
quirements . Our analysis assumes a $100 million equity offerinq 
in late 1982 . 

We expect a continuation of strong business trends in fisca l 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 level s 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 1 983 . 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 fi s cal 
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 devel opment 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-198l when the stock traded at 34 5/8 . This strenqth 
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 19B1. 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%:. 

EMPLOYEE PRODUCTIVITY 

1977 
1978 
1979 
1980 
1981 

Revenue 
($ millions) 

7.7 
24.3 
56.0 

109.0 
208.4 

Employment 
(Year End) 

137 
446 
828 

1,387 
2,730 

SUMMARY FINANCIAL STATISTICS 
($ millions) 

Revenue ($) 
Rev. Increase (%) 
Operating Income 
Operating Margin (%) 
Interest Income (Net) 
Pretax Income 
Pretax Margin (%) 
Tax Rate (l) 
Net Income 
Earnings Per Share ($) 

1980A 1981A 1982E 

109 . 0 
94.7 
19.3 
17.7 
1.8 

21.1 
19.3 
49.3 
10.7 
0.35 

208.4 
91. 2 
40.4 
19.4 
10.7 
51.1 
24.5 
48.0 
26.5 
0.72 

372.3 
78.6 
67 .6 
18.2 
4.9 

72.5 
19.5 
43.0 
41. 2 
1. 15 

Note: Fiscal year ends September. 
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Table 1 

Revenue Per 
Employee 

($ Thousands) 

74.0 
83.4 
87.9 
98.4 

101. 2 

TABLE 2 

1983E 

609.0 
64.0 

llO.O 
18.1 

4.0 
ll4.0 
18.7 
43.0 
65.0 
1. 50 

1984E 

900.0 
48.0 

162.0 
18.0 
4.0 

166.0 
18.4 
43.0 
95.0 
2.10 
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TABLE 3 

ESTIMATED RESULTS 
($ millions) 

1981 1981 

~ .2R- 2Q... ~ Total 

Revenue ($) 40.6 47 .4 55.9 64.5 208.4 
Rev. Increase (% ) 95 . 0 90.6 91.4 89.2 91.2 

Operating Income 7 . 5 9.0 11.5 12.4 40.4 
Operating Margin (% ) 18.5 19.0 20.5 19 . 2 19.4 
Interest Income (Net) 1.8 3.7 2 . 7 2.5 10.7 
Pretax Income 9.3 12.7 14 . 2 14.8 51.1 
Pretax Margin (% ) 23 . 0 26 . 8 25.4 23.0 24 . 5 
Tax Rate (% ) 50.0 49.2 49.3 44 . 6 48.0 
Net Income 4.7 6.5 7 .2 8 . 2 26.5 
Earnings Per Share ($) 0.14 0 . 17 0.19 0 . 21 0.72 

1982 1982E 
lQA 2QA 3QE 4QE Total 

Revenue ($ ) 74.7 85.6 99.0 113.0 372.3 
Rev. Increase (% ) 83 . 9 80 . 5 77 . 0 75.0 78.6 
Operating Income 13.7 15.6 17 . 9 20 . 4 67.6 
Operating Margin (%) 18.3 18 . 2 18.1 18 . 1 18.2 
Interest Income (Net) 2.3 1.3 0 . 8 0 . 5 4.9 
Pretax Income 16.0 16.9 18 . 7 20.9 72 .5 
Pretax Margin (% ) 21. 4 19.7 18 . 9 18.5 19.5 
Tax Rate (% ) 44.0 42.1 B . O 43.0 43.0 
Net Income 8.9 9.8 10.6 11 . 9 41. 2 
Earnings Per Share ($ ) 0.23 0.25 0.27 0.30 1. 05 

1983E 1983E 

~ .2R- 2Q... 4(1 Total 

Revenue ($ ) 127.0 14 3.0 160 . 0 179.0 609.0 
Rev. Increase (% ) 70.0 67.0 62.0 58.0 64 . 0 
Operating Income 23 . 0 26.0 29.0 32 . 0 110 . 0 
Operating Margin (%) 18.1 18.1 18.1 18.1 18 . 1 
Interest Income (Net) 1.8 1.0 0.7 0.5 4.0 
Pretax Income 24.8 27.0 29.7 32.5 114.0 
Pretax Margin (%) 19.5 18.9 18.6 18.2 18.7 
Tax Rate (%) 43.0 43 . 0 43 . 0 43.0 43 . 0 
Net Income 14.0 15 . 0 17.0 19 . 0 65 . 0 
Earnings Per Share ($ ) 0.33 0.35 0 . 39 0.43 1. 50 

Note : Fiscal year ends September. 
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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 a basically 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 ?erform. 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 unique 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 . 

Customer 
Base 

Processors 
Installed 

CUSTOMER BASE AND PROCESSORS INSTALLED 
CUMULATIVE TOTALS 

1976 1977 1978 1979 1980 

6 )0 73 160 290 

12 81 257 646 1,299 

NOTE: Fiscal year ends September. 
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1981 

460 

2 , 509 

TABLE 4 

6 Mo . 
1982 

540 

),400 
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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 g~owth 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, l6-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, 
inpu t / output ports and controllers for peripherals . 

Tande m 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 
f ailure, 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 , 
e ach module will have some excess capacity available . In the event 
of a f ailure , functions are shifted to the remaining operating modules 
within the system. This shift of work load is generally performed 
withi n 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. 

Nume rous 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 c09ies are maintained 
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on separate disKs . In ca s e of a failure of external power, the s ys tem 
wil l s hut down without l o s s of data . When power is restored, it wi ll 
automatical ly restar t . 

The end result of t hese effor ts has been an outstanding set of products . 
User surveys consistentl y ra t e Tandem systems at the highest level . 
User comment general l y center s upon excellent usability features and 
f l exibility in expanding and reconfiguring the system . 

During the five years following Tandem ' s first shipment in May 1976 , 
the compan y produced onl y one basic processor mode l. The initial 
NonStop system compiled an impr es s ive record of user satisfac~ion 
and business growth by concentrating on the basics of transaction 
processing . However, over thi s 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 t h e inclusion of an 
operations and service processor (OSP) with each main processor. 
The asp 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 l ine 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 quality. 

SOFTWARE 

Tandem's fundamental business orientation toward transaction pro
cessing applications places great emphasis on software . We believe 
its accomplishment in t his critical area is becominq 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 processinq environment is 
the ability 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 
reside in different distributed systems. Conventional data base 
management systems are inadequate in this environment , in our opinion. 
Tandem has addressed these requirements with ENCO!-1.PASS , an advanced 
data base management system . ENCOMPASS incorporates advanced rela
tional data base features and a query/report writer . These capabi l i 
ties provide an important assist to application development and 
greatly facilitate program c h anges a n d system expansion. 

Tandem ' s commitment to information management has been further ex
tended with the recent announcement of an advanced information dis 
tribution system providin g electronic mail and fc.csimile 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 experiencinq its 
strongest demand in user areas where automation promises significant 
benefits in productivity improvement . In large e~terprises, 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 ten~inals. These net
works are largely dedicated to a single application and tend to be 
inflexible and difficult to change or expand . TY9ically, each new 
application spawned its own communications networ~( 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 orie~ted 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 n3 better networking 
software becomes available. The use of standardi~ed networking 
products has many advantages over the earlier customized solutions . 
Principal among these are lower total cost a~d faster implementation . 
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Two basic approaches are being pursued to meet the demand for large 
enterprise networks . Currentl y , 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 ap~roaches 
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 v iew, 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 safeguard 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 a9proach is generally 
excellent flexibility . The network is essenti~lly 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 5ystems. The enhance
ments introduced with NonStop II enable network ex?ansion 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 l ocations that are geographically dis 
persed . Tandem also offers hyperchannel, an advanced local network. 
in cooperation with Network Systems Corporation~ Conceptually, 
local networks offer a n attractive means of connectinq systems 
wi t hin a building o r 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 , OaO 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 
transmission promising high volume , low cost communications facilities . 

*Network Systems Corporation (NSCO - 18 5/8 - OTC). 
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u SATELLITE COMMUNICATIONS 

In a May 1982 joint statemen t , Tan dem in c o n junc tion with a l eading 
satellite company announced a new satellite commun ication s ne t work . 
Called Infosat, the network is scheduled to b e avai l ab l e in t h e U . S . 
beginning in 1983 . We view this as a further endorsement by Tan dem 
of its commitment to computer networking . It further serves to 
position Tandem in the fast growing communication services arena, 
wh ich, as we have discussed , is currently an area of major focus . 

Tandem's partner in lnfosat , American Satel l ite Company , was estab
lished in 1972 and is jointly owned by Fairchild Industries and Con
tinental Telecom Inc . * Curr ently Ase offers communications s e r vices 
using its 20% ownership of t he We s tern 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 e n terprise users who 
require long distance leased l ine service . The communications service 
will be marketed join tly by Tandem a nd 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 frequency 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 wi l l be provided by Tandem . Communication s network 
management will be provided by ASC . 

The field of satellite communications has received considerabl e 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 Burnha m Lambert is a d i rector of Con tinenta l 
Te l ecom Inc . Dr e x e l Bu r nham Lambert Inco r porated f r om t i me t o time 
provides investment banking a n d other s ervi ces to Continental 
Te l ephone . 
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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 facil ities 
allow consideration of data communications by satel l ite 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 ,~ill provide the data 
processing side of the system . This new role . we believe , provides 
an opportunity for participation in a new bU5iness area with reason 
ably contained risks . It promises a broader qcope 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 ,4 00 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 benefitinq 
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 knowl edge 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 . 
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Tandem has actively expanded its e n d 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 t h e 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 internation~l 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 GRONTH 1977 THROUGH 1981 
($ Millions) 

United States International world-Wide 
Re venue % Increase Revenue % Increase Revenue % Increase 

1977 $ 5.9 $ 1.8 $ 7 . 7 
1978 16.8 185% 7 . 5 317 % "14 . 3 216 % 
1979 41. 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 e stablished 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 f~om failure. The 
concentration on transaction processing requi~ements 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. T~e past year has 
seen the entry of several new start-up companies lIith similar busi
ness objectives and indications of interest by est~blished 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 wil l target the same trans 
action processing marketplace with similar fau l t - 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 
i ndicates t ha t it has found a hardware - o nly sol ution 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, ~assa
chusetts; Synapse Computer Corporation of Milpitas , California 
and Continuous Computer Corporation of Fort Lauderdale, Florida. 
An additional company offering fault - tolerant capa~ilities is August 
Systems Incorporated of Portland, Oregon . Ho' .... ever, August is reported 
to be focusing on plant floor and process co~trol 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 hav~ 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 . Ne 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 . 
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On balance, we believe the demand for h-ighly reliable transaction 
processing systems is massive and capable of supporting many sup
pliers. In 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 e stab
lished with users. In bui l ding a 540 user customer base, Tandem 
has created an important pos ition for future growth with many major 
corporations. In some respects, these customer commitments can 
preempt the entry of new suppl iers . The customer ' s investment in 
application software and g ro\"ling familia rity with Tandem ' s concepts 
tend to confine a new entrant to completely new situations . Ne 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 hieracchical 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 dol lar 
revenue class. The organization and management team are upgraded 
and expanded well in advance of on- going business needs. Long 
range planning receives considerable atten tion 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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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 a nd unor t hodox management and personnel prac 
ti c es . The Tandem s t yle emphasizes informality , open communi cation 
and respect for the individual employee and his role in the company . 
Thi s freedom is balanced by increased responsibility for working 
level empl oyee s and a voice i n the planning and decision making 
process . 

The Tandem p hilosophy is based upon the belief that the individual ' s 
effort is key to good products and a successful business . Se l f 
management and peer pressure are emphasized . Responsibility and 
decision makin9 are pushed down to the working level. These enligh t 
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 o b jective of c on tin ued outstanding business growth . 

PRODUCT DEVELOP~ENT AND MANUFACTURING 

Product deve l opment a nd principal manufacturing ope ratings are car 
ried on at Tandem ' s headquarters location in Cupertino , Californ ia . 
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 estab l ished a development and manufacturing faci l ity 
in Austin , Texas with t he primary mission of producing the new 6530 
terminal family that we have discussed . Supplementing these pro
duction l ocations , 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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Tandem operates l a r ge l y as a s ystems i n tegrat or, performing the func 
tion s of product design , some l imited s ubassembl y manufacturing and 
fina l assembly and tes t. Extens ive use is made of outside sources 
for components and subassemblies . Approximate l y 4 0% of subassembly 
production is carried on in Tandem f ac i l ities with the remainder 
sourced from subcont rac t ors. Sys t em periphe r als , inc luding disk 
drives , tape drives and some t erminal s, are obtai ned 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 t he 6530 terminal 
f a mily . 

Emphasis on research and product deve l opment has been a key factor 
in establishing Tandem ' s unique position of l eadership in the market
p l ace . 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 developme n t talent . 

{'le believe the commitment to quality development work is amply evi
denced in the company's products and in high levels of user satis 
faction. We expect these factors and t he strong budget commitment to 
ensure continuation of Tandem ' s strong position in the marketpl ace. 

RESEARCH AND DEVELOPMENT EXPENDITURES 

1977 
1978 
1979 
1980 
1981 
1982 (Est . ) 

($ Thousands) 

Research and 
Revenue Developement Expend . 

$ 7 , 692 
24,305 
55 , 974 

108 , 989 
208 , 397 
372 , 300 

$ 1 , 09 4 
2 , 169 
4 , 654 
8 , 786 

17 , 833 
33 , 000 

NOTE : Fiscal year ends September . 
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1977 TO 1981 

Percent 
of Revenue 

14 . 2% 
8 . 9 
8 . 3 
8.1 
8 . 6 
8.9 



FINANCIAL 

The six years following shipment of the first NonStop system in ~ay 
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 averarya 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 qualified new employees without sacrificing pro-
duct quality and standards is the principal cons~~aint on growth. 

Tandem's rapid growth has required frequent infusions of new capital. 
The company has pursued a conservative appro~ch t~ 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 n source of funding, the 
company believes employee participation in ownership of the company 
provides important incentives and builds emlo:'ee loyalty. 

The following table outlines Tandem ' s stock sales since the initial 
public offering : 
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Sale Prior To 
Public Offering* 

PUBLIC OFFERINGS 

Date 
Net Proceeds 

EMPLOYEE SALES 

Options 
Purchase Plan 

Total Employee Sales 

TOTAL STOCK SALES 

COMMON STOCK SALES 
($ Thousands) 

1978 

1 , 000 

(12 - 77 ) 
7,888 

310 

1979 

(12 - 78) 
10 , 075 

354 
408 

762 

1980 

(11 - 79) 
24 , 279 

2 , 042 
950 

2 , 992 

1981 

(11- 80) 
96 , 033 

7,396 
2 , 273 

9,633 

8,198 10,837 27 , 271 105,702 

TABLE 7 

6 Mo. 
1982 

8,830 

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 . 
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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 . In 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 essen±ially 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. 

lie 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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1977 
1978 
1979 
1980 
1981 
1982 (Planned) 

CAPITAL EXPENDITURES 1977 TD 1982P 
($ millions) 

Property, Plant & 
Equipment At Cost 
At End of Previous 

Year 

NA 
$ 936 

3,168 
8,519 

18,365 
44,339 

Additions to 
Property, Plant & 

Equipment 

$ 534 
2,387 
5,~33 
9,966 

25,974 
40,000 

NOTE: Fiscal year ends September. 
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TABLE 8 

Increase 
(Percent) 

255% 
172 
117 
141 

90 



TABLE 9 
SUMMARY STATISTICS 

1977 1978 1979 1980 1981 

Earnings per Share ($ ) 0.02 0.16 0 . 20 0 . 35 0.72 

Price Range ($ ) 2- 2 6 - 2 7- 3 25 - 6 35-20 

PIE Ratio Range NA 39 - 14 30 - 18 53 - 18 48 - 28 

Pretax Margin 4 . 3% 18 . 5 % 18.1% 19.3 % 24.5 % 

Asset Turnover NA 1.77 1. 65 1. 54 1.19 

Pretax Return on Assets NA 32.7 % 29 . 7 % 29.3 % 29. 1% 

Tax Rate 52.0 % 52.0% 51. 3% 49.3 % 48.0 % 

Equity Leverage* NA 1. 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 . 

1980A 

10 . 7 
2.5 
2.3 

15.5 

22 . 7 
9 . 6 
0.6 

(8 • 2) 

24 . 7 

(9 • 2) 

10.0 

19 . 2 

0 .4 
28 .1 

28 . 5 

(9 • 3) 

6 . 8 
16.2 

27 

1981A 

26.5 
4.1 
4.8 

35 . 5 

28.1 
33 . 6 
3.1 

(20.5) 

44.3 

(8. 8) 

26 . 0 

34 . 8 

0.5 
108 . 0 

108 . 5 

(73.7) 

16.2 
89 . 8 

1982E 

41. 2 
8 . 0 
8.5 

57 . 7 

77 . 0 
43.0 
8.0 

(20.0) 

108.0 

(50 . 3) 

40.0 

90 . 3 

4 . 0 
115 . 0 

119.0 

(28 . 7) 

89 . 8 
118 . 5 

TABLE 10 

1983E 

65 . 0 
15.0 
15.0 

95.0 

85 . 0 
55.0 
10 . 0 

(30 . 0) 

120 . 0 

(25.0) 

75.0 

100.0 

1.0 
25 . 0 

26.0 

74.0 

118.5 
44.5 
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Dreul Burnham Lambert 
-" I 

TANDEM COMPUTERS 
CONSOLIDATED BALANCE SHEETS 

($ millions) 

Assets 

Current Assets 
Cash and Investments 
Accounts Receivable (Net) 
Inventories 
Other 

Total Current Assets 

Property Plant and Equipment 
(At Cost) 

Less Depreciation 

Net 

Total Assets 

Liabilities and Net Worth 

Current Liabilities 
Capitalized Lease Obligations 
Long Term Debt 
Deferred Income Taxes 

Total Liabilities 

Net Worth 

Total Liabilities and Net Worth 

28 

June 30 
1980 

$16 . 2 
42.6 
20.9 

2 . 0 

$81.7 

18.4 

(4 . 3) 

$14.0 

$95 . 7 

$20 . 4 
1.7 

3 . 3 

$25.4 

$70 . 3 

$95 . 7 

TABLE 11 

June 30 March 31 
1981 1982 

$ 89 . 8 $ 39.7 
70.7 107.3 
54.5 78.1 
5.0 10 . 3 

$220.1 $235.4 

44.3 70.9 

_ ( !!..:.il. (12. 3) 

s 35.9 $ 58 . 5 - --

$256 . 0 $294 . 0 

$ 41.0 $ 42 . 9 
2 . 1 4.0 

3 . 7 
8.1 1l.0 

$ 51. 2 $ 61.6 

$204 . 8 $232.4 

$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 [I] $27 3/31 $1 .23 $2.55 $2.40 $2.1 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 $1.38A $1.62 $1.21 

If. Avantek $18 12/31 $0.63 $0.90 $0.88 $1.20 $1.12 
Computervision $35 12/31 $1.24 $1.65 $1.65 $2.50 $2.40 
Computer Consoles $9 12/31 $0.87 $0.60 $0.60 $1.20 $1.10 
Gould, Inc. $20 12/31 $1.75 $1.95 $1.90 $2.05 $1.95 

* Integrated Device Tech. [l,2] $10 3/31 ($0.07) $0.32 $0.28 $0.80 $0.75 
If. Intel Corp. $27 12/31 $1.05 $1.72 $1.53 $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 ($0.05) $0.76A $1.65 $1.60 
* Monolithic Memories $14 9/30 $0.60 $1.30A $1.45 $1.00 

Motorola $33 12/31 $2.09 $2.85 $2.80 $2.55 $2.45 
National Semiconductor [I] $12 5/31 $0.75 $1 .05 $1.00 $0.95 $0.90 
Sanders Associates [1] $38 7/31 $2.55A $3.05 $2.95 $3.75 $3.60 

.. Standard Microsystems [1] $18 2/28 $0.74 $1.35 $1.25 $1.50 $1.30 
Texas Instruments $114 12/31 ($6.09) $12.60 $12.40 $10.50 $9.75 

If. VLSJ Technology $9 12/31 ($0.47) $0.38 $0.36 $0.57 $0.46 
Western Digital $7 6/30 $0.15 $0.39A $0.98 $0.90 

* Xicor, Inc. $9 12/31 ($0.85) $0.26 $0.21 $0.50 $0.40 

• Company in which Montgomery Securities currently maintains a market . 
[I J Fiscal year ends year following column heading. 
[2J Montgomery Securities was co-manager of a public offering for Integrated Device Technology in 

February 1984. 
[3J Montgomery Securities was co-manager of public offerings for Micron Technology in June 1984 and 

November 1984. 
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Montgomery Securities 

LOCAL AREA NETWORKS 
The Need for Commitment in the Development of 
Standards and Marketing is Evident 

Technology Research Notes 

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 strugglingm 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, 

appealed to the audience to help establish standards. The 

• Committee(s) Standards 

• De facto (via vendors) Standards 

• User(s) Standards 

Committees and Users speak for themselves. [n 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 discussion:,s~a~~~i~~~r~ro~m~~D~a~tia~p~o~in~t~w~h~iC~hijais~ai corn~~ny. probably has the longest · ~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. 

-1-
12/12/84 



Montgomery Securities Technology Research Notes 

The overall feelin at the conference was one of ssimism. This is not a 
reflection on the artner roup or the individual pane IstS; this con erence 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: 

• Strong participation in the standards setting. 

• Emergence of de facto standards (IBM SNA and PC Network have strong 
poSitions; Ethernet has some momentum). 

• Participation in user standards development (GM MAP best example). 

• Present commitment to LAN development/IBM SNA co--existence. 

• Working relationships with PBX vendor(s) for LAN companies and vice-a-versa. 

• Good application development capability. 

• Strong end-user marketing (or knowledge). 

-2-
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Computer Vendor-. 
LAN/PBX Environment 

3: 
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'" ~ '< 
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American Telephone &: Telegraph Company 

Recent 
Price 
Sl8 

12 Mo. 
range 

2 -15 

FY 
En1ing 
12 31 

Div./Yield 
$1.20/6.796 

1983 
N/A 

E.P.S. 
1984E 
~ 

Technology Research Notes 

1985E 
S2.18 

PIE Ratio 
1983 1984E 1985E 
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 USN) and JBNet. Introduced earlier this year, ISN is a general purpose 
LAN based upon proprietary technology developed by AT&T, while JBNet, which is 
designed specifically to link the company's family of JB 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 dom inant 
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 PBXsj 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 IBM 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's 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 t he industry. Alt hough 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 anticipat ing 8.64 Mbps and finds ou t at the t ime 
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 a ttrac tive 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. 

Data General Corporation 

Re.cent 
PrIce 
$53 

12 Mo. 
$\\nge 

-31 
Div./yield 

None 

Rober t B. Morris m, CF A 

1983 
$D.96 

E.P.S. 
1984 1985E 

$2.60 ""S4.25 

PIE Ratio 
1983 1984 1985E 
5.5x 20.4x 12.5x 

Of the computer manufacturers discussed in t his report, Data General fits in the 
middle in regard to LAN/PBX involvement. 

DGN has a proprietary product (XODlAC) 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 (CPt) and HWP/AT&T (DMt). 
Data General has been a major supplier to ROLM and has had good working relationships j 
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 
(CEO) 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. 

Datapoint Corporation 

Recent 
Price 
$18 

12 Mo. 

S30nSj -I 

FY 
Enrng 
7 31 

Div./Yield 
None 

1983 
$Q.4O 

John C. Dean 

E.P.S. 
1984 1985E 

$1.37 -sr.TI 

PIE Ratio 
1983 1984 1985E 

45.0x IT.IX 13.3x 

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 OPT was their proprietary network approach. 
When they started it was necessarYi 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 OPT as the VISTA-PC and follow on 
PC products come from Convergent. 

-6-
12/12/84 

John C. Dean 
David Wu, CF A 



Montgomery Securities 

Digital Equipment Corporation 

Recent 
Price 
$103 

12 Mo. 
sRaggz 

10 - 8 

FY 
Enpjng 
6 0 

Div./Yield 
None 

Technology Research Notes 

E.P.S. PIE Ra tio 
1984 1985E 1986E 1984 1985E 1986E 

$9.90 $TDO ---~ 18.0x 1O.4x , .Ox 

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 1st, 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 Olliee 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 [or competing [or office systems business. 

Trade press articles indicate that DEC will be announcing a Broadband LAN 
capability that is a joint effort by DEC and 5ytek. Sytek has strong IBM contacts with 
the IBM PC Network based on Sytek technology and IBM has invested $6 million in 
5ytek. Working relationships with Sytek could help in an IBM coexistence strategy. 

NOTE: In the last week o[ 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 (CpO; DEC is shipping the CPI product now. Also DEC 
has been active in voice technology with DEC talk (converts computer output to voice), 
which provides an additional technological base for LAN/PBX requirements. 
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A t this point DEC is perhaps the best positioned company in the industry in LANs. 
Additionally they have been bringing out important software (BASEWAY, DEC/DCSOSS) 
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 
198.5 will also help a great deal. We like the stock and it remains on our emphasis list. 

Hewlett-Packard Company 

Recent 
Price 
$34 

12 Mo. 
range 
45-31 

FY 
En1ing 
10 31 

Div./Yield 
$0.22/0.696 

1983 
E.P.S. 
1984E 
$2.12 

John C. Dean 

1985E 
$2.65 

PIE Ratio 
1983 1984E 1985E 

21.2x T6.Ox 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 CEEE 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 Cnterface 
(OM!) 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. 

Cn the realm of IBM communication, the HP Systems Network Architecture 
Network Remote Job Entry (HP SNA NRJE) and HP SNA Link products allow the HP 
3000 to emulate an IBM 8100 DPPX/RJE workstation, to function as a distributed 
processing node in an CBM 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 (1.50, 2.50 , 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. 

Prime Computer r Inc. 

FY Recent 
Price 
$16 

12 Mo. 
range 

21-12 
E2/ing 
1 31 

Div./Yield 
None 

1983 
~ 

E.P.S. 
1984E 
$1.25 

John C. Dean 

1985E 
$!.J5 

PIE Ratio 
1983 1984E 1985E 

23.3x 12.8x LTTx 

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 issuedj these are as follows: 

SNA Planning Document 
Ethernet 

March 1983 
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. 
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Wang Laboratories, Inc./Intecom, Inc. 

WANB 
INCM 

Recent 12 Mo. 
Price range 
""S27 38-23 

$8 $20-7 

FY 

En2)ng 
30 

12/31 

Div./Yield 
$0.16/0.6% 

None 

1983 
$T.T6 
$0.33 

Technology Research Notes 

E.P.S. 
1984 1985E 
$1 .52A~ 
$0.39E $0.67 

PIE Ratio 
1983 1984 1985E 

23.3x 17.8x 13.5x 
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 
WANG NET, 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 IBM 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. 
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APPLIED MA TERlALS, INC. (AMA T) 
Imminent New Prodocts and Lowest Relative Valuation Make Stock Our Favorite 

Recent 
Price 
$24 

12 Mo. 
;Onge 
4 -21 

FY 
Elo~ing 

31 
Div./Yield 

None 

Fourth Quarter and Fiscal Year Results 

1983 
S030 

E.P.S. 
198410 
""S2.07 

198510 
$2.60 

PIE Ratio 
1983 1984E 1985E 
N/M 11.5x 9.1x 

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. 
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Although Applied's revenues were more than $4 million higher than we had 
anticipated, gross margins of 49.696 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 19,596 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 

-12-
12/12/84 



Montgomery Securities Technology Research Notes 

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 $))-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. 

Orders 

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 Ion Etchers, a high output epitaxial 
silicon reactor, and an Ion 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. 
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• New 8300 Reactive Ion Etcher 

Appliedls 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's development. Applied could have stopped 
the project at any time and incurred no write-otis. 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 to be a 
large market due to the burgeoning requirements for epitaxial wafers for CMOS 
manufacturing. 

• Applied's Ion 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. 
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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 15-2096. Applied's customer mix 
is outlined below. 

Valuation 

U.S. Customers 
Top 10 Merchants 
Smaller Merchants 
Captives 
Wafer Mfg's 

Total U.S. Customers 

Japanese 
Europe 
Rest of World 

10-15% 
10-15% 
20-25% 

5% 
50-5596 

J2-33% 
11-12% 

3% 

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. 
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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 12996. 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: 

1. Our valuation work indicates the stock has limited downside risk of 14% with a 
current upside of 12996. 

2. A strong new product cycle with the new 8)00 etcher, a high output epitaxial 
reactor and the new ion implantation system are all expected next year. 

) . Margins should increase next year due to lower R&D spending. 

4. Less than )0% of sales come from the U.S. merchants--the only segment of the 
market where we expect spending to decline. 
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CULLINET SOFTWARE (cull 
Company's Information Database Will Be the Industry's Most 
Important Software Product in 1985 

Recent 
Price 
$40 

12 Mo. 
ran~e 

47- 4 

FY 
En1ing 
4 30 

Div./Yield 
None 

Summary and Investment Conclusion 

1984 
$r:09 

E.P.S. 
1985E 1986E 
$1.65 -sDO 

PIE Ratio 
1984 1985E 1986E 

36.7x 24.2x 17.4x 

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 
5096 level over the next three years, despite its large revenue base and the slower 25-
3596 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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• 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. 

• With 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. 

• 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 (OMS product, coupled with the 
relational database capability of its (OMS/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 4096 share of the independent market (excluding IBM), and a 
2096 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 Infonnation 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: 

• to handle communication with external devices such as personal computers, 
minicomputers or word processing equipment; 

• to manage and control the security of external access to mainframe data, at 
various levels of communication; 

• 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 L 985, 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: 

• 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 

• 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 IBM'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 5096. 
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Cullinet's Micro-Mainframe Integrat ion 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 IDS. 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: 

• a joint software development agreement between the two companies was 
terminated in 1983, because of changing corporate priorities; and 

• 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 foHowing reasons: 

• 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. 

• 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 AC) and potentially from competitors in lhe 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 lOB is currently the most flexible, comprehensive and complete product 
available. Furthermore, we believe the company can remain a product leader because: 

• The Information Database is a natural piece of Cullinet's overall information 
architecture, rather than an isolated or narrowly focused individual product. 

• 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 lOB provides easy access to a broader range of data than can be provided by 
most other competitors. 
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• 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. 

• 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 2096 share of the database 
market. Usin onl a 2596 share we believe that the Information Database has the 

tential to enerate in the ran e of 300 million of revenues over a five ear riod. 
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: 

• 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. 

• 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 . 

• The company's close relationship with EDS and, via the acqUlstJon of EDS by 
General Motors, with GM itself . This acquisition represents a huge potential 
windfall for Cullinet, given the enormity of GM's data processing operations, 
EDS's expressed preference for Cullinet's software, the charter granted EDS to 
upgrade CM's conventional D.P. operations, and CM's industry-leading interest 
in highly-automated manufacturing. 

• 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., 6096) PIE 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 
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RECOGNITION EQUIPMENT r INC. (REC) 
On Track in 1984; Big Order Possibilities in the Second Half of 1985 
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Recognition Equipment, Incorporated (REe) 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 198.' 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 1l.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. 

REC designs, manufactures and services a large variety o[ 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 print ing 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 [or 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 
(eVCS) System and the Input 80 page reader. Over 1)0 cves 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 )00 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. Image capture, whereby a device converts any Image to an electronic 
representation (usually a digital signal). 

B. 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. 

C. 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. 
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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". 80th 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. It 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. 

UFT 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. RECls 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 RECls 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 

RECls 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 propr-ietary 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 pr inted on 
them as background. RECls 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, REels 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. 

LIFT alone 

LIFT on a REC Document 
Transport 

LIFT and Input 80 
Interfacing with TARTAN 
Data Entry Terminals 

WANG PIC 

Strategy 

Equipment Features 

Ability 
Imaging OCR to Alter 
Ability Ability Image 

Yes No No 

Yes Yes No 

Yes Yes No 

Yes No Yes 

Capture Images 
Networking at REC Document 

Offered Transport Speeds 

No Yes 

No Yes 

Yes Yes 

Yes No 

To improve margins and inventory turnover, and to increase the smoothness of its 
revenue stream, REC is deemphasizing its large, custom-oriented products TRACE I, 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 evcs 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 18 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 6296 to 6896 gross margins versus gross margins as low as 3096 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 IBM, giving the company access 
to IBM's entire patent portfolio, except for certain IBM patents that are unrelated to 
RECls products. IBM paid $2 million for RECls 38 patents. 

The government should eventually be RECls 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. 
1"4 Fourth ~ter and Fiscal Year Results 

S millions) 

(F Y Ends 10/3 1) ~1191~ -.lL ~ll") ....!.- %Chg • FY 19l~ .. FY .91) .. 'lIJChg • 

Total Revenue S 41.0 S )I.~ +)1% S "0.1 S 117.0 ., ... 
Cross Profit U.9 31.7% 11.' 36.7'l1J .3&'lIJ ".6 )9.7'l1J 4'.1 31.''16 .2)% 

R&D S 1.' 4.'" S I.' '.)'16 .6" S 6.' 4.6'16 S 6.' ,.,,, ... 
Marketin& .. , U.9'16 ,.. 17.&" +16" 22.7 16.2" 17.0 14.'% .)4'16 
General de Admin. , .. 6.9% '.1 6.''16 .))" 10.) 7.)" '.0 6.9" ."" Other Oper.liOl Exp. 1.6 ..... I.' 4.096 .))" ,., 3.1'16 ••• 4.2'16 .... 
Operatin& Income S J:lj 7.4" S --rJf 3.196 .200'16 S Io.J 7.&'16 S -U 7.4'11!. 

Other Inc~ Expe!lS6 (0.6) 1.4'16 1.6 >.0 .. S (J.1) O.&'II!. S (1.&) I.''II!. -)9'16 
Pretax Income 23 6 .... 2:l" &.1" ... --... 7 .... --... ' .9" .44'11!. 
T~u 0.' 16.1" 0.' H.4'16 '.6 37.0'16 '.6 '2.7'16 ... 
Nellncome S 2:T , .... S --r.6 '.2% .)196 S-n 11.'96 s-u 2.&'16 .'4% 

E.P.s. .$0.27 .$0.21 ." .. SO.'" .$0.4& .6796 

Sham 7,7&' 7,761 ... 7,7U 6,72' .,," 
Backlog _ Equip. $46.7 S3'-6 +)1'16 S"6.7 S3'-6 .)1'11> 

- Develop. 1.' ••• -71'16 1.' ••• -71'11> 

Orders 21.6 26.& -19" &1.) 60.' .H'16 

Shipments 23.6 20.& +14" 69.2 64.' .,,. 
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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 38.796 in the quarter and has been falling since its 40.796 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. 

Our expectations for the first quarter of 1985 include the following: 

Revenues 
E.P.S. 
Orders 
Shipments 

-------lst Quarter----------
1985 1984 

$38-40 million 
$0. 19-0.20/share 
$16-19 million 
$20-22 million 

1
29.8 million 
0.15/share 
15.6 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 Outlook 

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: 

• 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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• 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. 

• 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. 

• American Express may place an order for remittance processors in 1985 which 
would amount to $5-15 million for REC. 

• 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. 

• 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. 
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RECOGNITION EQUIPMENT, INC. 

(FY Ends 10/3 I) 

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 OIS (mil.) 

Sales and Earnings Model 
($ mi ll ions) 

1 98~A 

$ 77.2 55.1 % 
59.~ ~2.~ 

3.6 2.5 
$ 14D.T 

$ 37.5 ~8.5'l1 
15.8 26.6 
2.3 6~ .~ 

$ 5TI 39.7% 

$ 6.4 ~ . 6'l1 
22.7 16.2 
10.3 7.3 
5.3 3.8 

$ 10.9 7.8% 

$ 0.5 0.3% 
(1 .6) 1. 1 

$ 9.8 7.0% 
3.6 37.0 

$ 6.2 4.4% -
$0.80 

7,742 
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1985E - -
$ 96.0 

66.0 
3.0 

$ 165.0 

$ ~7.0 
18.0 
2.0 

$ 67.0 

$ 8.7 
26.4 
11.4 
5.5 

$ 15.0 

$ 1.4 

$ T6.4 
6.4 

$ 10.0 -
$1.02 

$ 1.00·1.05 

9,800 

1986E 

58.2% $ 118.0 60.5% 
40.0 7~.0 37.9 

1.8 3.0 1.5 
$ 195.0 

49.0% $ 59.0 50.0% 
27.3 20 .~ 27 .6 
66.7 2.3 76.7 
~0.6% $ 81.7 41.9% 

5.3% $ 10.9 5.6% 
16.0 30.8 15.8 
6.9 12.9 6.6 
3.3 6 . ~ 3.3 
9. 1% $ 2Q.7 10.6% 

0.8 $ 0.8 0.4% 

10.1% $ 2T3 11 .0 
39.0 8.4 39.0 

6.1 % $ 13.1 6.7% -
$1.30 

$1.25-1.35 

10,100 
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SEMICONDUCTOR INDUSTRY OVERVIEW 
No Growth in U.S. Macket Next Yeac Means Down 
Earnings (oc Most Companies 

Current Macket Outlook 

Technology Research Notes 

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 796 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 12 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 
contract s with firm releases one year ago, they are now typically ordering only three or 
six months in advance. Even the ve ry 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 1596 sequentially in 
the fourth quarter. We forecast a 596 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 796 in the third quarter and 1796 in the fourth quarter. The net 
effect of three sequential down quarters followed by a recovery in the second half of 
1985 is a 1.596 decline in revenues in the U.S. semiconductor market next year. Table 1 
presents historical data plus our estimates of U.S. semiconductor shipments on a 
quar ter ly basis. 
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Table 1 

Quarterly Shipments in the U.s. Market 

1982 1983 1984 1985 

QI $ 1,482 $ 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,ffl $ 7,763 $11,443 $ iT,110 

1982 1983 1984 1985 
%Chg. %Chg. % Chg. % Chg. 

vs. Pro Qtr. vs. Pro Qtr. VS. Pro Qtr. VS. Pro Qtr. 
QI 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 

QI 5.7% 63.1% 1.7% 
Q2 12.2% 62.5% - 12.6% 
Q3 29.2% 55.8% - 12.3% 
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 2.5-396 GNP growth in 1985 followed by 2-
396 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 3996 in 1984 from $18.3 to $25.4 billion. We estimate only 
696 growth in 1985 to $26.9 billion. We estimate growth in the U.S. market at (-196) with 
796 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 1796 and 1596, respectively, in 1985. 
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Table 2 

Wotldwide Semicooductor Martcets 

-Billions of dollars--
198) 1984E 

$7.8 $11.4 , .. '.2 ,., ,., 
I.' 2 .• 

= = 
-Percent Change--

198) 1984E .... m. , .. " .. " .. " .. ,... " .. " .. , .. 
Source: Montgomery Securities estimates. 
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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 50% 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 I. 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 J which is an all time record low since the SIA has been keeping industry 
statistics. The one month book-ta-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-ta-bill 
ratio every month. It is only a single number and is a flash estimate much like the [lash 
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-ta-bill ratio is near its trough in this November-December 
time frame. However, we forecast that the book-ta-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-ta-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-ta-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-ta
bill ratio of about 0.61 in December. 
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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 4-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. 

Annual Capacity (Dollars) = Wafers Out Per Year x Good Die per Wafer x ASP 
= Wafers Out Per Year x Revenue per Wafer 

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 50-8896 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 I and sometimes even as much as 20 or 50 to 1. 
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. 

-38-
12/12/84 



Montgomery Securities Technology Research Notes 

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 resu lt 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 )0% 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 Ie 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 2496 
increase in 1984. The price increase however, is due to two factors. One is the 
favorable environment for the semiconductor manufacturers in 1983 and L 984. 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 2-396. 
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Table 4 

Estimated Price Decline in U.S. Market 

-Price Decline--
1983 1984 1985 

ASP on Specific Functions 
DRAM Price per bit 
Industrywide ASP (20,000 Products) 

-896 
-1296 

-196 

Source: Montgomery Securities estimates 

Table 5 

ASPs in U.S. Market 

1982 96 Chg. 

TotallC $1.024 -1.196 
MOS Memory $2.59 6.296 
MOS MPU 3.27 2.896 
MOS Logic 0.79 -2.596 
Bipolar Memory 4.11 -15.396 
Bipolar Logic 0.51 7.896 
Linear 0.666 -6.896 

Source: SIA. 

Growth Markets in 1985 

-1296 -3096 
-2096 -4096 
+196 -396 

1983 96 Chg. 

$1.013 1.296 
$2.75 23.696 

3.36 8.396 
0.77 2.696 
3.48 6.396 
0.55 3.696 

0.621 -0.896 

1984 

$1 .025 
$3.40 

3.64 
0.79 
3.70 
0.57 

0.616 

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 64KE2 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 2596 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 2296 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, 1M, and 4M 
DRAM markets. Price elasticity continues to drive the DRAM market as the price per 
bit declines by approximately 2596 per year on the long-term average. 
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Estimated Worldwide Dynamic RAM Marloel 
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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. Fr>rtunately, 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 6096 per bit next year. 

The high~nd 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 J2-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 J2-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 Iifecycles. 
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 2596 to 3596 of the worldwide semiconductor market. Their market 
share in the U.S. is now about 1596, up from 896 just a few years ago. By contrast the 
U.S. market share in Japan has been about 996 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 5096 with their 
share in dynamic RAMs above 7096 and their share in static RAMs over 5096. 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 Koceans 

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 3-596 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. Coldstar 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 5-1 596, but then we lowered them so that 1985 earnings were off by 5- 1596. 
We are lower ing 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 

Ne w Earnings Estimates for Semiconductor Companies 

FY 1984 FY 1985 
Estimate Estimate 

FY Old New Old New 

Advanced Micro Devices(1) J / J I $2.55 $2.40 $2. 15 $2.00 
Analog Devices 10/JI $I.J8A ~ I.J8A $1.62 $1.21 
Gould 12/J I $1.95 1.90 $2.05 $1.95 
Integrated Device Technology( l ) J/JI $0.J2 $0.28 $0.80 $0.75 
Intel 12/JI $1.72 $1.5J $1.40 $1.10 
LSI Logic 12/JI $0.62 $0.60 $0.76 $0.70 
Micron Technology 8/JI $0.76A $0.76A $1.65 $1.60 
Monolithic Memories 9/JO $I.JOA $I. JOA $1.45 $1.00 
Motorola 12/JI $2.85 $2.80 $2.55 $2.45 
National Semiconductor(l) 5/JI $1.05 $1.00 $0.95 $0.90 
Standard Microsystems( I) 2/28 $I.J5 $1.25 $1.50 $I.JO 
Texas Instruments 12/JI $12.60 1$2.40 $10.50 $9.75 
VLSI Technology 12/JI $0.J8 $0.J6 $0.57 $0.46 
Western Digital 6/JO $0.J9A ~0.J9A ~0.98 $0.90 
Xicor 12/J I $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 untH the first half of 1985. We believe there is still LO-2096 
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 (Jess than 296 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 )0% decline), we would turn more positive. 
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IBM LARGE COMPUTER MARKET CONFERENCE REVIEW 
An Industry Forum Presented by the Gartner Group, Inc. 

Recent 12 Mo. FY E.P.S. 
Price ~ans; En1ing 1983 1984E 1985E 

AMH -sT2 20- 12 31 SQ.% $0.70 "ST.OO 
'APCI $19 $29-16 12/31 None $0.37 $0.75 $1.40 
CYR $47 $59-38 12/31 None $1.77 $2.85 $3.10 

'TNDM $18 $40-13 12/31 None $0.76 $0.8IA $1.25 

1983 
12.5x 
NIM 

26.5x 
23.7x 

* Company in which Montgomery Securities currently maintains a market. 

PIE Ratio 
1984E 1985E 
17.1x 14.lx 
25.3x 13.6x 
16.5x 15.2x 
22.2x 14.4x 

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: 

• A list of presenters/panelists followed by discussion topics. 

• Salient points made at each session. 

• Analyst's comments where appropriate. 

• 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: 

• What evidence is there that historic growth rates will continue or accelerate 
during the next 5-10 years? 

• What new applications will fuel this growth? 

• 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 45-4796. Although surveys currently suggest a 
3596 increase in 1985, IBM believes that a 4096 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 pes 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 30810. 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 
J08X 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 4096 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 

IBM'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 
IBM'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 11-
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 15-2096 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 I 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 30810. 

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 IBM, 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 5096 
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 19805, 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 IBM'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 5/370 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: (I) 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 4096 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's 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 10-1596 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 5096 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 II, 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 5096 growth from the rest of 
its customer base, total revenue should be up 2596. 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 3.596 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 25-3096 and the rest of its customers growing 7096, resulting in 
an overall revenue growth of 50%. Assuming a moderate pretax margin decline of 1.796, 
E.P.S. should come in at $1.90, a 3596 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 PIE 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 5/370 compatible approach. Since some 40% of all 
Fortran programs are run on IBM mainframes, a 5/370 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 I 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 2096. 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 PIE will decline in 1985 to allow for slower future 
growth of around 2096 versus the approximately 3096 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's 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, IBM'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: (L) 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. 
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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 cond itions to benefit Tandem with Increased order 
rales. Accelerating revenue growth is expected to bring production levels In l ine 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 10 $1 .50 per share in fiscal 1984. 

• The recently reported results for the first quarter of fiscal 1983 remove much of the 
uncertainly 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 converg ing data processing and com
munications marketplace. We project earnings growth in the 1982to 1987 period averag
ing approx imately 35% annually. 

• Tandem is currently in a period of transition bnd reassessment w ithin the financial com
munity. Th is positions the stock at a level which we believe is particularly attract ive. We 
expect the stock to make strong gains in the further recovery of the market. 
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BACKGROUND 

Th~ Tandem story begins with the company's p ioneering work in fault 
tolerant systems. An outstanding recor d 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 a r e 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 o r altera 
tion of data. 

Tandem has establi shed an outstanding record of user satisfaction . 
Surveys consistently rate Tandem at the highest levels of product 
satisfaction and user loyalty. A key facto r 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 vi t al 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 addr essing the requi r ement for faul t - tolerant 
systems has also yielded a strong competi ti ve position in computer 
network ing. The company's emphasi s on communications has intensi f ied 
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 ter minals and hundreds of communications lines . 

We expect Tandem to cont i nue its progress in computer networking lead
ing to an expanded role in this field in the mid- l980s. 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 , curr ently an area of major 
focus. The fast growing area of communicat i ons 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 disper sed 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 . Thi s 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 vi tal information process i ng functions . Tandem I 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 I 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 wi 11 provide the da ta 
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 st r ategic 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 ultimate l y 
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 se r vices 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 
c e ssing 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 p r ovides 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 
o r 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 I I form , a 32 - bit da t a 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 provi ded . 
This includes multi p le power suppl i es , input / output ports and con
trollers for peripherals . 
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~ operations and service processor (OSP) is used with each main pro
~sor. The asp monitors the system providing system status and diag
nostic 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
~9 applications places great emphasis on software. Tandem offers a 
vide 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 
quality 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 abi Ii ty to retransmi t 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 a d vanced by Transfe r which pro
vides comprehensive information management faci l ities. Transfer is a 
message storage and delivery system wh i ch 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 cor porations . 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 developmen t has been a key factor in 
establishing Tandem's unique position of leadership in t he 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 h i gher level languages . The 
company has not supported an assembler language . This appr oach gives 
Tandem considerable flexibility . Archi t ectural 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 p r ocessors . 
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 i n 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 i s that Tandem will adhere to 
a policy of upward compatibility and will avoid changes t ha t 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 compet i tor among an array of new companies and ISl-1 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, the 
start-up company ' s advantages are offset by the need to catch up in 
software development and in building a user base . 

10 



Tandem 's initial s tart- up challenger , a nd t he most visible new com
pany , i s St r atus Compu te r s of Na t ick , Mas s achusetts, a privately 
financed corporation . This new contender has indicated that i t will 
target the same transaction process i ng marketplace with s i milar fault 
tolerant characteristics . In i tial effor ts will focus on business and 
commercial applications and will use i ndependent systems houses for 
marketi ng . The first shipments were made in early 1982 and by year 
end approximately 35 systems had been shipped . Stratus has taken a 
s i gnificantly different architectural approach . Extensive use has 
been made of currently available micr oprocessors 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 indiv i dual 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 t he conflicts and overlaps 
between existing products . However , longer term , we expect t he 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 - tole r an t systems . DEC is committed t o 
broader participation i n the business oriented systems marketplace. 
Originally identIfied as the redundant VAX, t he concept has been de 
scribed as a network o f small VAX 32 bit processors . This approach 
offers the advantages of load sharing , backup in case of failure and 
mOdular growth without requiring comp letely new hardware . 

11 
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On balance , we believe the demand for hi ghl y r e l iab le t r ansa c t ion pro 
cessing systems is massive and capable of s upporti ng many suppliers . 
In our view , Tandem ' s lead in software deve l opment prov i des a substan 
tial advantage relative to the new contenders . The smal l sta r t -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 conununications 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 ne t working 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 commi tment 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 19 8 2 RESULTS 

Fiscal 1982 was a pivitol year for Tandem. The company closed out 
fiscal 1 981 with revenue growth almost double t ha t of t he p r evi ou s 
year. Results in early f i scal 1982, as origi nally r eported , indicated 
a continued strong rate of revenue growth exceedi ng 80% in the first 
half. Expectations for fiscal 1982 indicated a year of exceptional 
growth constrained only b y Tandem ' s abili t y to add r esources and sup
ply products . 

12 
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("MARTIN ~SIMPSON 
& Company, Inc. 

Tandem Bu iness Tel, (212)3497450 

Information Center Telex 66544 "5 Broadway, New York, N. Y. 10006 

Tandea Coaputera Bbd-Dser Survey 

After several years of explosive growth, 
Tandem, the leading independent vendor of rault
tolerant systems for the on-line transactions 
processing market, experienced a major setback 
nearly one year ago as order rates fell and 
rever.ues and earnings were restated downward to 
reflect over-aggres51ve booking policies. 
Accounting practices have now been tightened and 
recent orders have shown some lIIOde3t 
improvement, leading to our expectation that 
198~ will be an excellent year for the company. 

We recently conducted a survey of 200 
Tandem users (30~ of its customer base). 
Overall, the results were Quite positive, 
al though several problem areas were 
identified . Of the greatest significance, fully 
971 of those polled had either definite or 
probable plans to expand their Tandem 
l_nstallat1ons during the coming year. These 
Isers expected to add nearly 900 CPU's, which 
represents more than two quarter's of Tandem 
shipments. On the negative side, 221 of the 
users were unsure whether they would choose 
Tan1em it the decision were made again. The 
reasons were basically twofol~: high cost and 
support. Tandem I s price / performance has 
deteriorated as the operating system has 
expanded and as competitive system prices have 
come down. Software support wa!! felt to be an 
area in need of improvement . A new 16-bit 
system should be introduced in the fall and 
should an!!wer some of the overhead/performance 
problems . 

On the 32- bit i!!sue (and Tandem's lack 
thereof), 62S felt that such a system was either 
very .important (211) or somewha t important 
(lj 11 ) • Tandem's entry into this market is not 
likely until 1984. While current customers were 
willing to wait, prospective ones may not. 

While we have some concerns regarding the 
current quarter now that the trade-in program 
has ended and the ne~ product~ have not yet been 
introduced , we expect a very 3trong revenue and 
.arnings rebound next year aided by a buoyant 
economic environment and favorable product 
cycle. We recol!llllend purchase of the stock for 

substantial potential capital appreciation . 

TECHNOLOGY STOCI SERVICE 
Update '2 

JulJ 25, 1983 

Tandea Co!puters, Inc. 
(OTC • TIIDH) 

Recent Prioe: 
1982-1983 Price Range: 
1985 Price Objective: 
Annual Coapound Appreciation: 
!stiaated 12 Month Downside Risk : 

Year Per Price/ 
(9/30) ~ Earninss 

1980 $0.35 82 . 9x 
1981 $0.72 40 . 3x 
1982 $0 .76 38.2> 
19838 $0.80 36.2x 
198~E $1.40 20.1x 
1985E $1.90 15.3x 

Dividend: Hone Yield: Nil 

Capitalization (tOOO'3) 

Long-tel"'. Debt and Leases $ 21, 
eo.on Equi ty 

Total 

$29 
$14-34 
$60 
44. 
25. 

The company has 41 .1111on shares 
outstanding. Tandem's equity at 
the current market price i!! valued 
at approximately $1.19 billion. 

(E) Estimates of Martln Simpson' Co., Inc. 

llUi report 6 for 1M v:.clu~,'t I,/W' of OUI cI,~n. n,.. lnform",0'1 
hat been compll«l hom WMlflt'> .. t btil~~ 10 be rehablto bul .... to do 
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toes tnft'IuOMii 
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Survey Methodology And S~ple Size 

We recently completed a major survey of , Tandem users. 
Nearly 200 users were contacted, representing approximately 30% 
of Tandem's user base, a very significant sample size. 170 
responses were received by mai I through questionnaires sent out 
by the Internat ional Tandem Users Group (See Appendix) whi Ie the 
remainder were surveyed in phone interviews conducted by Martin 
Simpson &: Compa ny, Inc. The survey was conducted in the Apri 1 -
June 1983 timeframe. 

The 193 users surveyed had 1,454 
installed. The sample included bo th NonStop I 
models, with an edge to the latter as can be seen 

Tandem CPU's 
and NonStop t I 
in Table 1. 

TAB I.E 1 

Nwnber of Tandem CPU I S Surveyed By Model 

NonStop I 552 38% 

NonStop " 902 62 
1 , "4""54 10096 

Souree: Martin Simpson & Company, I ne. 

The average installation size was 7.5 processors per 
user. The typical NonStop 11 i'lstallation was more than one-
third larger than the average NonStop I installation. 

TABLE 2 

Average Size of Installation By MOdel 

NonStop 

NonStop II 

Total 

No. of Processors 
5.3 

7 .2 

7.5 

Souree: ~rtin Simpson & Company, Ine. 

Tandem User Profile 

The typical Tandem user had been a customer of 
cornpany for approximately 3 years. The distribution, as 
forth in Table 3, is heavily weighted towards users with 
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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 thu~ 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 or Usage 

No. Of Years As A Tandem Customer % Of Users 

1 
2-3 
4-5 
6-7 

Average of All Users: 3.0 Years 

16% 
47 
32 

5 
100% 

Source: Martin Simpson & Company, IRe. 

Geogrpahically, the U.S. 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 customer 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. 

Tab 1 e 4 

Geographic Distribution of Tandem Users 

Eastern U.S. 

Western U.S. 

Canada 

Europe 

Asia, Middle East 

Souree: ~rtin Simpson & Company, Ine. 
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Distribution of the users 
correlated with the breakdown for the 
be seen in Tables 5 and 6. 

TABLE 5 

by industry was 
company as a whole, 

Breakdown By Industry of Tandem Users Surveyed 

Banking 
Insurance 
Other Financial 
Services 
Manfacturing 
Government 
Medical 
Software House/OEM 
Education 
Corrmunications 
Retai 1 
Utilities 
Transporation 
Distribution 
Entertainmen t 
Computer Prograrrming 
Agriculture 
Religion 
No Response 
Scientific 

Souree: ~rtin Simpson ~ Company, Inc. 

TABLE 6 

19% 
2 
6 

I 7 
14 
10 

7 
5 
4 
4 
3 
3 
1 
I 
1 
1 
1 

.5 

.5 
o 

100% 

Breakdown By Industry Of Tandem Users Corporate 

Banking 
Other Fi nanc i &1 
Manufacturing 
Corrmunications 
Government 
Medical 
Distribut ion 
Transportat ion 
Other 

Souree: Martin Simpson ~ Company, Inc. 
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19% 
10 
11 
10 

9 
7 
3 
3 

28 
100% 
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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 market ing opportuni ty 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 ~idWest 
U.S., were particularly hard hit. As the economy recovers, we 
would expect a resurgence in this sector. 

Service industries (consulting, legal, etc.) have grown 
in importance to Tandem as has the corrrnunications industry. 
Whi Ie users in the conmunications 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 scientific 
market is of virtually no importance to the company. 

In terms of system acquisition, the overwhelming 
majori ty had purchased thei r 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. 
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System Selection 

As would be expected, Tandem's fail-safe capability was 
the primary factor users cited in the selection pr.ocess. Nearly 
5096 of those surveyed ment ioned redundancy 8S the key reason for 
installing Tandem. Ease of system expansion (particularly the 
fact that no reprograrrming is necessary) was cited 8S the most 
important factor in the system selection by 2496 of the users. 
Networking and database management software were cited by 1296 and 
1196 of those surveyed, respectively. Price/performance was 
mentioned by 8 mere 196, 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 
Expandability 
Networking Software 
Data Base Management Software 
Tandem's Reputation 
Price / Performance 
Other (1) 

(1) Software, 
developing 

IBM Communications, 
new applications. 

48% 
24 
12 
11 

I 
1 
3 

100% 

support, 

Source: M8rtin Simpson & Company, tne. 

ease of 

Other factors which users mentioned as key reasons in 
the selection process were (single responses): 

1. sor tware 
2. IBM Conmunications 
3. Supp~r t 
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 ill Table 9 
in order of their importance in the se lection process. The 
higher the number, the more important the feature. Whi Ie this 
shows the same data as in Table 8, its presentation in Table 9 
shows a tighter ran6e in the value placed on the various 
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criteria. Agai n, redundanc y and expandability ra nked highest, 
whi Ie data base management software, netwo rkin g software, 
price / performance and the company's reput atio n were all rated in 
the same general range. 

TABLE 9 

Reasons for Selecting Tandem 

Fail-Safe Capability 

Expandabi I i ty 

Data Base \1anagement Software 

Networking Software 

Price / Performance 

Tandem's Reputation 

Seale 1 = Not Important 
7 = Very Important 

5 • 5 

5 • 3 

3 • 7 

3 .6 

3.5 

3 • 3 

Sour ee: Martin Simpson ~ Company, Ine. 

In terms of seriously evaluating competitive systems at 
the time the decision to insttill Tandem was made, Digital 
Equipment was most often mentioned (by 5296 of those polled) 
followed closely by 18:\1 (49%). The other leading minicomputer 
vendors, Hewlett-Packard, Data General and Prime, were mentioned 
nearly one-third of the time each. The BUNCH companies 
(Burroughs, Univac, NCR, Control Data, and Honeywell) were 
evaluated much less frequently, while f oreign vendors were rarely 
looke~ at. At the time that most cus t omers made their equipment 
evaluations, the new fail-safe star t-up companies either were not 
in existence or did not represent a viable alternative. While 396 
of th~se surveyed had seriously considered Stratus (and rejected 
it because of the company's lack of experience and /o r less 
powerful product), less than 1% had looked at Synapse and no one 
had evaluated Computer Consoles , Parallel Computing, August 
Computers or Sequoia. Fully 1596 of the users had not evaluated 
any competitive equipment, stating that Tandem offered the only 
hardware/software solution that fit their needs. 

- 7 -
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TABLE 10 

% Of Tandem Users Bvaluating Competitive Bquipment 

None 
Digital Equipment 
IBM 
Hewlett-Packard 
Data General 
Pr ime 
Burroughs 
Honeywe II 
Sperry Univac 
NCR 
Perkin-Elmer 
Wang 
Stratus 
Datapoint 
General Automation 
Control Data 
Modcomp 
ICL 

GEAC 
Siemens 
Fujitsu 
Gould SEL 
Qantel 
MAl - Bas i c Four 
Synapse 
Harris 
Texas Instruments 

Souree: Martin Simpson & Company, Ine. 

15% 
52 
49 
31 
27 
19 
14 
10 

5 
5 
5 
3 
3 
2 
1 
1 
1 
1 
1 

. 5 

. 5 
• 5 
. 5 
.5 
.5 
.5 
.5 

Table 11 sets forth the ratings results on thirteen 
characteristics 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 8 full point lower. Disk 
drive and printer failures were corrmonly mentioned as problems. 
Whi Ie service and support of hardware ranked high, softY-'are 
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 corrmenting that while major problems were 
quickly corrected, minor, but troublesome issues, took Tandem 8 
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 . 
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TABLE 11 

Tand em: Syst em Rat ings 

CPU Re Ii ab ii i ty 
Peripheral Reliability 
Se r vice Quali t y 
Service Responsiveness 
Hardware Support 
Software Suppor t 
Applica t ions Software 
Operating Systems Software 
Dat8 Base Management Software 
Networking Software 
Applications Languages 
Program Development Tools 
Overall Sa t isfaction wi t h Tandem 

Scal e : 1 = Poor 
2 = Fa i r 
3 = Good 
4 = Ve ry Good 
5 = Exce llen t 

4. 33 
3.23 
3.6 1 
2 . 56 
3 . 6 1 
2 . 88 
2 . 70 
3 . 65 
3 . 70 
3 . 95 
3. 50 
3.00 
3 . 90 

% Of 
Users Responding 

100% 
95 

100 
100 
100 
100 

78 
100 

87 
47 
93 
87 

100 

Source: M8rtin S impso n & ~8ny, I nc. 

Users were asked what they liked mos t about Tandem, the 
results of which are presented in Table 12. Once again, 
reliability was faf and away the mos t highly praised feature . 
Users often cornnented that Tandem's claim to be truly fault
tolerant was correct. Few cu s tomers mentioned any downtime 
problems other than system crashes which occured when Tandem 
maintenance personnel were working on the system (See Tab le 
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 ope r ato r acknowledgment and (3) 
NonStop is difficult to implement in Fortran and TAL. 

Many users complimented Tandem's treatment of its 
customers, with t he most frequent conment being a "feeling that 
the company wanted the user to be successfu l. " FollowirLg on the 
same theme, i t s ove r all custome r support was a l so well-regarded . 

The system's performance and design (both ha r dware and 
software) were fre l uently cited as Tandem's greatest strengths, 
as was its ease of expansion. Most competitive vendors requi r e 
users who need more computer power t o upgrade to a higher-level 
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model, which is not only expensive and disrup t ive , but which 
often requires some degree of reprogranming or software 
modification. With a Tandem system , new CPU's can be added as 
desired without interupting system perfor~nce. 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 II compatibility, 

TABLE 12 

Tandem Features Liked Best 

Reliability 
Tandem Attitude/Support 
System Architecture/Performance/Quality 
Expendability 
Quality of Employees 
Ease of Use 
Hardware Service 
System Software 
Data Base Management System 
Software Development Tools 
Fast Response To Major Problems 
Networking Software 
Enscribe Software 

No. Of Times Mentioned 
65 
27 
26 
20 
18 
15 
14 

9 
8 
6 
4 
4 
3 

Souree: Martin Simps o n & Company, Jne. 

There were many more separate categories given in 
response to what users liked least about Tandem. Leading the 
list was cost. Many users felt that Tandem systems were 
Significantly overpriced, While Tandem has, from the start, 
conmanded a premium for its fail-safe capability, this premium 
has increased over time due to several factors: (1) competitive 
systems (not necessari ly fault tolerant) have undergone d!'Bmatic 
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 co s t. 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 comnented 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. M6ny users felt that 
software support was badly in need of attention. Custo:ners were 
concerned that it took too long to get responses to quest ions 
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: 

l. 
2 • 

3. 
4. 
5 • 

6. 
7. 

8. 
9. 
10 . 

Poor language support 
Inadequate development tools - need more than 
an editor and TAL compiler 
Lack of interactive query language 
Poor user orientation (ftit's better on a P.C.ft) 
Would like to see a manufacturing control 
package and job account ing package for batch 
programs 
Unavailibility of applications software 
Complex structure of TAL: need language 
between TAL and Fortran/Cobol 
Software is untested 
NonStop software is cumbersome 
Difficulty in predicting system utilization of 
an app 1 i ca t i on • 

Problems with peripherals related to several factors, 
besides cost: (1) difficulty in interfacing non-Tandem terminals 
(2) poor sequential I / O performance and lack of tape-handling 
procedures (3) GOO l.p.m. printer failures (4) lack of disk 
compression utility (5) difficulty in diagnosing sporadic disk 
errors (G) lack of a one cOiTrnand utilit.)' to remove disk 
fragmentation and (7) lack of word processing support on the 6530 
terminal. 

As wi th most end-user surveys there is a certain degree 
of inconsistency. For instance, while stafr qua:ity was 
mention e d as a strength in Table 12, it was also felt to be a 
weaknes s . Regional di fferences can best explain this, 8S most of 
the complaints concerning employees were related to field service 
offices in parti !ular locations. In terms of Tandem's 
management, five cust O'llers expre s sed concern about its unorthodox 
style which 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 politics. 

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 microcode policy 
(requiring it when not needed) which was felt to be a "marketing 'ploy" . 

A number of custorners 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 
hardware 
discount 

drawbacks 
upgrades 
period 

that vere Singled out included: (1) 
(missing parts) (2) pressure to buy 

runs out and (3) lack of leaSing provisions. 

Tandem 
"yes", 

TABLE 13 

Tandem Features Liked Least 

High Cost 
Software Support 
Software Quality Control 
Operating System Overhead 
Starr Quality 
Peripherals 
System Performance 
Field Service 
After - Sales Support 
Maintenance Downtime 
Software Development Tools 
Documentation 
Ba t ch Process i ng Capab iii ty 
Tandem Management Philosophy 
Microcode Policy 
Parts Replacement 
Not Enough New Products 

No. Of Times Mentioned 

26 
25 
20 
16 
14 
14 
12 
11 

9 
7 
7 
6 
6 
5 
4 
4 
4 

Source: Martin Simpson &: Company, Inc. 

Users 
if the 

wi thout 

were then asked whether they Would still choose 
deCision were being made today . 7896 answered 
reservat ion. 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. 796 were 
unsure, stating that the competitive environment had changed 
sufficiently since the original decision was made, presenting 
other alternatives which would have to be evaluat,ed, Fully 1596 
stated that they would not choose Tandem again, with the most 
conmon 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. 1t should be noted that the 
majori ty 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 ~de Today 

Yes 

Maybe 

No 

78% 

7 

15 
100% 

Source: Martin Simpson &: Company, Inc. 

32-bit systems have rl'.pidly 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 can be carried through 
calculations. Finally, program development is made easier by the 
longer word length. 

Tandem's product line is still 16-bit. Customers were 
asked how they felt about a Tandem 32-bit processor. 62% felt it 
was ei ther somewhat (41%) or very (2196) important, whi Ie 3596 
considered the issue irrelevant. 32-bit systems are generally 
most appropriate in scientific applications, particularly those 
with heavy number crunching 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 8S 

long 8S the system did the job, some felt that it would improve 
system throughput. Others felt that since 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 I6-bit 

- 13 -



{ 

systems. While most users can wait until 
perhaps not new customers), th e compa tibility 
be a thornier issue, in our opinion. 

TABLE 15 

next year 
issue wi 11 

Importance Of Tandem 32-Bit Processor 

Very Impor t ant 

Somewhat Important 

Not Important 

Undecided 

21% 

41 

35 

3 
100% 

Source: ~rtin Simpson & Company, Inc. 

(though 
prove to 

"ENCQ\1PASS", Tandem's 
system, has acheived excellent 
Table 16, 56% have installed o r 

relational data base management 
acceptance. As can be see n in 

plan to in s t a ll the product. 

TABLE 16 

Tandem: ENCOMPASS Usage Plans 

Have Installed or Plan to Install 

Do Not Plan to Install 

Undecided 

Source: ~rtin Simpson & Company, Inc. 

56% 

40 

4 
100% 

Far rewer users, 18%, were p lann ing to add "Transfer . " 
This is a new sor tware product, which based on the "Expand" 
network, will integrate electronic mail, facsimile and 
cornnunications . It will tie together al l types of equipment, 
regardless of the location or application . 
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TABLE 17 

Tandem: TRANSFER Usage Plans 

Ha v e Instal l ed or Plan t o I ns t a ll 

Do Not Pla n t o I nstall 

Undecided 

1896 

70 

12 
10096 

Source : Martin Simpson ~ Company, Inc. 

Table 18 sets for t h 
polled by mode l. NonStop II's 
I's, while 18% of the users had 
mode Is. 

the breakdown of i nstallations 
have a decided edge over NonS t op 
ronfigu r a t ions conSis t ing of both 

Table 18 

Break down of Tandem In s tallation s By Mod e l 

NonStop 

NonStop II 

Both V10dels 

3696 

46 

18 
10096 

So urce : Mar ti n S impso n ~ Company , Inc . 

Tandem introduced the NonStop II i n 1981. A t rade-in 
policy was instituted whereby Cllstomers r ecei ved larger and 
larger credits for the NonStop I the longe r they wa i ted t o 
upgrade. This was done in to provide 8n orderly t ra n si t io n t o 
the new product line. At the final stages of t he t rade - in 
program, 100% credit was given for NonStop I CPU's traded in for 
a NonStop I I . (CPU's account for approxima t ely 50% of t otal 
system value). The trade-in program ended on June 30, 1983. As 
can be seen in Table 19, 3~ 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 p r ogram 
ended) . 1 3% had decided not to upgrade . Reasons given included 
(1) not enough additional power t o jus t i f y the additiona l cos t 
(2) paying for what you don't need (3) t oo cos t ly , even with the 
t rade - in credit and (4) would prefer to f r ont - end t he system wi t h 
microcomputers and (5) are waiting for the NonStop tIl. Only 8% 
had started out with NonStop II's, reflecting the diminshing 
contribu t ion from n ~ w cus t o~ers, versus old . 
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TABLE 19 

NonStop 11 Expansion Plans 

Already Upgraded to NonStop II 

Plan to Upgrade to NonStop II 

Started With NonStop II 

Have Decided Not to Upgrade 

Haven't Made 8 Decision Yet 

No Response 

Source: Martin Sim~son ~ Company, Inc. 

38% 

15 

8 

13 

18 

8 
100% 

Table 20 sheds some light on the pricing issue at 
Tandem. Average revenues per CPU have nearly doubled in six 
years, despite declining prices (or the industry as 8 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 ,21 0 172.2 

1982 ( 2 ) 1,542 202 .4 

1983E (2) 1 ,950 220 . 0 

(1) Include s Service 
( 2 ) Increase in Revenues Per CPU are somewhat 

distorted on the high side as shipments 

represent ne t nwnbers and do not take into 

account returned NonStop [' s . 
(E) Estimate 

Souree' Martin Simpson 6: Company, Ine. 
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Perhaps the most impressive part of this survey is the 
fact that 97% will either definitely (58%) or probably (39%) 
expand theCr--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 underscores custome'f loyalty to 
Tandem. Many of the users who complained the loudest about 
certain issues were the ones who were expanding their 
insta.llations the most! However, combined with the results shown 
in Table 14 where 22% would possibly not choose Tandem again, it 
highlights the fact 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 

May Expand 

Wi 11 Not Expand 

58% 

39 

3 
100% 

Source: Martin Simpson & Company, Inc. 

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 
include NonStop II 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 

CPU'S 
Tandem \1emory 
Non - Tandem Memory 
Tandem Disk Drives 
Tandem Terminals 
Non - Tandem Terminals 
Tandem Printers 
Non Tandem Printers 

% Of Users Expanding 
69% 
61 

5 
76 
37 
49 
21 
52 

Source: Martin Simpson & Company, Inc. 
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TABLE 23 

Tandem CPU Expansion Plans Within Next Twelve Months 

No. Of CPU's Planned (I) % 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 II's 

Source: Martin Simpson & Company, Inc . 

61% of those polled planned t o add Tandem memory . The 
average addition was 6.8 megabytes per user and 8 total of 1,320 
~fu. Only 5% were planning to buy foreign memory (8 to tal of onl y 
34 Mb) . However, seve r al users felt that non-Tandem memory would 
become more prevalent unless Tandem 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 

Less than 1 \1b 
lo5-4Mb 
5-JO~lb 
Greater than 10 ~ 

Total Tandem Memory Planned: 1.32 Gb 

96 Of Users 

26% 
48 
13 
1 5 

100% 

Average Tandem Memory Planned Per User: 6.84 Mb 

Source ! Martin Simpson &: Company, Inc. 
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TABLE 25 

Non-Tandem Memory Expansion Plans 
Within Next TWelve Months 

Amount Of Non-Tandem Memo r y Planned % Of Users 

Less Than 1 Mb 
loS-4Mb 
5 - 10 Mb 
Greater Than 10 Mb 
Undecided 

11% 
33 
22 
o 

34 
100% 

Total Amount of Non-Tandem Memory Planned: 34 Mb 
Average Planned Amount of Non-Tandem Memory 
Per User: 180K 

Souree: MBrtin Simpson & Company, Inc. 

76% of t he users (more than any 
to buy more disk drives, for 8 tolal 
average of nearly 8 drives per user . The 
128 Mb and 240 Mb capacities. 

o th er category) planned 
of 1 ,5 25 units, or an 
mos t popular sizes were 

TABLE 26 

Tandem Di sk Drive Expansion P18n~ Within Next Twelve Months 

No. Of Tandem Disk Drives Planned 

1-2 
3-6 
7-100 
101+ 

Total Disk Drives Planned: 
Average Disk Drives Planned 

1,526 
Per User: 7 . 91 

Source: MBrtin Simps on & Company, Inc. 

% Of Users 

59% 
28 
10 

3 
100% 

While 37% of those surveyed i nt ended to pur chase Tandem 
terminals, not t oo far below the 49% planning to add third-party 
terminals, the difference is enormous in t erms of th e absolu t e 
number of units to be added . App r oxima t e l y 1,300 Tandem Model 
6530 terminals will be bought, averaging 6.8 per use r, with the 
majority purchasin very small quan t i t ies . However, these same 
users plan to buy nearly 17,000 non-Tandem terminals, for an 
average per user of 86 uni ts. As would be expect ed, cos t is th e 
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major factor and several customers complained that Tandem priced 
its own terminals at approximately three times the third-party 
competition. 

TABLE 27 

Tandem Terminals EKpansion Plans 

No. Of Tandem Terminals Planned 

1-2 
3-5 
6-10 
11-40 
41-60 
61-100 
101+ 

% Of Users 

19% 
25 
17 
29 

4 
2 
4 

100% 

Total Nwnber of 
Average Nwnber 
6.8 Uni ts 

Tandem Terminals Planned: 1,311 
of Tandem Termi nal s Planned Per User: 

Source: Martin Simpson ~ Company, Inc. 

TABLE 28 

Non-Tandem Terminals Expansion Plans 

No. Of Non-Tandem Terminals Planned 

1-2 
3-5 
6-10 
11-40 
41-60 
61-100 
101-500 
500-1000 
1000+ 

% Of Users 

10% 
15 
22 
24 
13 

5 
5 
4 
2 

100% 

Total Number of 
Average Nwnber 
User: 86 Uni ts 

Non-Tandem Terminals Planned: 16,676 
of Non-Tandem Terminals Planned Per 

Source: Martin Simpson ~ Company, Inc. 
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The same situation prevailed for printers. More than 

half of the users polled planned to add third-party printers, for 
8 total of 1,053 units, or an average of 5.5 units per 
customer. Only 21% expected to buy Tandem printers, for 8 total 
of 153 units. 

TABLE 29 

Non-Tandem Printer R~pansion Plans 

No. Of Non-Tandem Printers Planned % Of Users 

1 
2- 5 
6- 50 
51+ 

21% 
27 
44 

8 
100% 

Total Number of Non-Tandem Printers Planned: 1,053 
Average Number of Non-Tandem Printers Planned Per User: 
5.5 Uni ts 

Souree: Martin Simpson ~ COmpany, Inc. 

TABLE 30 

Tandem Printer Expansion Plans 

No. Of Tandem Printers Planned 

1 
2-5 
6+ 

% Of Users 

53% 
33 
14 

100% 

Total Number of Tandem Printers Planned: 153 
Average Nwnber of Tandem Pr iDlers Planned Per User: .8 
Units. 

Souree: MArtin Simpson ~ Company, Inc. 
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Conelusion 

The survey re$Ult5 'Ner\! generlJlly quite positive but 
did identify some major problem~ that Tandem must cope with . 
Overall, most users felt that Tandeln still orrered t he best totu! 
.solution for their needs. Rel'1undancy and easy expendabi l ity wer e 
the most important reasons in the selection process , (ollo ..... ed hy 
software, particularly datA bt1~e management sy<;t~m" tlnd 
networking. Whi Ie comp(!t i tion in t he fault-tolct'8nt mar~etplace 
has intensified, Tandel"'1 stil l hAS a very significant leud, in our 
analysis. The newer entries (Stratus, Synopie, August, Pard-Ilel, 
No Halt) are largel y <;1; 1 1 untested, of t en lack software, and 
most are les s powerful than Tendern . Several ry f the lending 
cornputer vendors (Digita l Equi~,nent, 18\1, and !-Icwlett-Packl:lrd) 
have introduced systrnes with some degree of redundancy but none 
offer truly fault-tolerant syste~s . Designing a fail-safe system 
which is c~npatible with exis t ing software is Rn enormous 
engineering challenge. 

C learly, the survey results ind icate a high degree of 
customer loyalty as evidenced by the 97% who will ei ther 
definitely or probably expand their instl:l:llations in the coming 
YC9.r. However, the price/performance question is 8 thorny issue, 
particularly in :erms of operating system overhead . The new 
productc;, due OLlt later this yel:lr, should address this problem. 
Until these products are announced, it may prove difficult to add 
significant numbers of new cuc;tmnet's. 

The on-line trl:lnsHction processing market is one of the 
fastest growing segments of the co.nputer indust ry. Tandem has an 
p.xcellent foothold in this market , particularly the banking 
il.!gment which is growing at r oughly twice th e r a t e as the 
industry as a whole. The comp/lny's potential continues to be 
enormous and $1 bi II il)n in revenues by 1986 appears to be a very 
Attainable goal. 

Le-e 11 en Spe lman 

Additional Information Available on Request 
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