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TO: Ken Sikes DATE: November 21, 1977
NS.

ENTS
FROM: Ant Massicott

Dce POSITION DEPT: Components Group

EXT: 6777 LOC: MR2-2/A52

SUBJ: MASS STORAGE INPUTS

My view of the mass storage needs from the DCG vantage point center around
competitive performance with Leadership costs. Rather than pushing the
edge of technology with the associated high risks, a more conservative first
Atep that Leads to a stronger market position due to financial strength, 4.e.,
aggressive pricing with acceptable margins is needed. The second step,
pushing technology from a position of market strength which may require a
Aignificant engineering investment, should push us into a Leadership product
performance position.
For Example

o Rather than spend effort on the RXOX, first put effort into the RX04
to make it the most reliable Low cost floppy available.

o A review of all the proposed products to make sure we are not excessively
exposed from a technology risk standpoint.

o Pick technological conservative alternatives in each of the above areas
as defined in your matrix, and emphasize these products.

4

Leadership using our strength, 4e., 11 ISP. Some Level of
disk may be the correct approach to persue.

Ken, as 1 think about your "Development Alternatives" I am not able to aklocate
the funds without some discussion in the medium and high end disk.

/ae
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TO:

INTEROFFICE MEMORANDUM
:

Distribution DATE: 14 December 1977
FROM: Ken Sills
EXT: 5805
DEPT: Disk Products LC 19
LOC/MAIL STOP: ML 1-3/E58

77

SUBJ: Marketing :Survey to Determine Mass Storage Investment Priorities

1) Introduction
This report contains the results of a marketing survey I
recently conducted with key Product Lines to determine prioritiesthat the Storage Systems POT should be factoring into the in-
vestment decision process. The level of response and concern
by the Product Lines was very high. I thank the participantsfor their expeditious help. The survey results factored heavilyinto the FY79 Storage Systems investments recommendation re-
cently presented to the Engineering Board of Directors (EBOD).

2) The :Survey Instrument
The purpose of the survey was to determine relative priorities
for major product areas in Storage Systems. Dealing with this
question in terms of actual product tactics (schedules, pricing,
introduction strategies, etc.) is next to impossible given
diverse product line priorities and concerns. It also creates
a lot of "smoke" due to nonstrategic issues. This tends to mask

vestment model which is shown in the survey form (Exhibit l).
The model simply describes annual total development investment
in FY79 and FY80 to maintain "today's" level of competitiveness,
and a hypothetical better "leadership" position. The lower
funding level approximates the Spring Beige Book Guideline for
FY79 funding of these areas. The higher funding level is about
60% higher and represents an unrealistically large amount of
funding in FY79. The question asked of the Product Lines is
in which general product areas would they choose to. spend in-
cremental dollars and how would they split the dollars among
chosen areas. The question was asked for 3 levels. of investment
between the two modelled funding levels (columns 1-3). It was
stipulated that the level of investment for any product area
must lie within the two modelled levels of funding. A sample
of the raw data (EPG) is shown in Exhibit 2.

basic prioritias. To nt 5 a an in-

The product classifications were described as follows:

A) Floppy - Self explanatory
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B) Disks - To cover a capacity range of 150X (5Mb to 750 Mb),
5 disk offerings are necessary if each offering is 2.5X
- 3.0X the next smaller disk in capacity. Two of these
should be "low-end", i.e., one platter devices. The
smaller emphasizes entry cost, the larger max density/
1 platter. Two are probably "medium" disks, i.e., 2-4
platter devices, and the highest capacity is an 8-10
platter "large" disk. Incremental spending on largedisks moves us from a buy to a build posture.

C) System Enhancements - This general class of projects
was described as encompassing NDS(New Disk System),
Massbus Cache, new I/O busses, new standard interfaces,
etc. System Enhancements is not limited to Disks as
new Mass Storage subsystems will begin integrating
disk and tape.

D) The two tape products are in general agreement with
the Tape Products "2-product strategy". The small 4"
tape should be thought of as "TS" class products, the
large i" tape as "TU" class products.

3) Data Reduction Method

A) For each input, the incremental dollars for each product
area over the previous lower levels of funding was
computed. These incremental dollars were then multi-
plied by a weighting factor to reflect priority. First
priority incremental spending (i.e., within the $11.0M
product development plant was weighted by 4, second
priority =2, and third priority =l. These weightings
Note that there is only $.8M of first priority spending
compared to $2M of second and third priority spending.

a ard t re

B) The weighted dollars for each area over all priorities
were then added to get a point score. For example, in
Exhibit 2, the point score given to large disks by EPG
was:

(Ox 4) + (.3 X 2) + (1.5 X 1) = 2.1

C) The point score is not a reasonable method of priority
ranking since the survey contrained incremental spending
on some projects to much lower levels than others. A
reasonable ranking method is to compare the point score
to the maximum possible score achievable by a product
class if it were of absolute highest priority. For
example, had EPG given highest priority to large disks,
the point score would have been:

(.8 x 4) + (1.2 X 2) + (0 X 1)= 5.6

The actual rating was therefore 38% of the maximum.
This percentage is a fair statistic for ranking purposes.



3
>

D) The composite product line ranking of any productclass was derived in two ways:
1) A straight unweighted average(Business Products given 1 vote)
2) A weighted average proportional to percentage

projections of FY80 product line NOR for polled
product lines.

4) Results of Survey
Exhibit 3 shows composite and product line results. The weighted
and unweighted rankings do not differ significantly. The per-
centage scores indicate a breakdown into four general priority
ranking groups. This data is shown in Exhibit 4.

5) Other Data

In addition to the quantitative survey, each product line was
asked to submit a written statement of their Mass Storage.
problems, concerns, etc. These inputs are shown in Exhibit 5.

Jec



ExWisir 2
SAMPLE SURVEY SHEET

STORAGE SYSTEMS - DEVELOPMENT ALTERNATIVES (SMILLIONS/YEAR)

NECESSARY INVESTMENT TO: PRODUCT LINE CHOSEN ALTERNATIVES
MAINTAIN ATTAIN
CURRENT LEADERSHIP

POSITION* POSITION** 1 2 3 4

FLOPPY 5 1.0

LOW DISK #1 1.5 2.0

LOW DISK #2 1.5 2,0

MEDIUM DISK #1 2.0 2.5

MEDIUM DISK #2 2.0 2.5

LARGE DISK 1.0 3.0

SYSTEM
ENHANCE 5 1.5

SMALL 35" TAPE 4 7
PHOT YL TADE .2

10.2 16.4 11.0 13.0 15.0

+ 40% ADV DEV
PROD MGMT, SUPPORT

TOTAL 14.3 23.0 15.4 18.2 21.0

* § years behind IBM on build products, 3 years on buys.
Prices 20-40% higher than systems competition. Prices
much higher than 3rd party vendors.

** Products with price and functionality equal to all
competition with the exception of IBM.

(NOT POT ALLOCATED) 4.1 6.6 4.4 5.2 6.0
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EXHIBIT 4

COMPOSITE PRODUCT LINE RANKINGS OF MASS STORAGE PRODUCTS

PRODUCT CLASS

"Large" Mid-range Disks(e.g.R80/81)
"Smal1" Low-end Disks
(emphasis on entry cost per box)

System Enhancements (e.g. NDS)

"Large" Low-end Disks
(emphasis on max capacity/1 platter)
"Small" Mid-range Disks
(e.g. R80q» RK07, RM03)

Floppy Disks

larae &" Magqtape fe.g. "TI")

Large Disks (build strategy)

Smal] 3" Magtape (e.g. "TS")

PRIORITY (1=highest)
1

SURVEY
POINTS

66

61

58

1

1

422

422

29

28

27

3

3

3

124
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OEM POSITION

My position on mass storage development priorities and strategiesis based on five considerations

budget limitations
evolving OEM business mix by system size
evolving corporate business mix by system size
competitive position - now and possible in 3 years
technology possibilities

Each of these is summarized below.

We do not have the resources to develop all the proposed productsin the proposed time frame; a strong case exists to exceed $14.3
million (the present guideline), but around $16.5 million is
probably as high as we can go. Some projects will have to be
slowed or eliminated.

The OEM business in FY'81 will be concentrated in small ($O
$25,000) and mid-range ($25 - $50,000) systems; 30% and 40%
respectively, is projected to come from these areas. This
leads to a priority on the low (RX/RL) and mid-range (R80)
disks as the key mass storage products.

The corporate FY'81 projection is similar to the OEM one,
with a smaller portion at: the low end (15%) and a greater
portion at the very high end (20% in the $200,000 and up
range). This corporate picture supports a high priority
emphasis on the PT. and R80 prosrams (eoverics the remaining
Ghy OF the

Competitively, we are presently closest to achieving a leader-
ship position (excluding IBM) in the RX and RL areas; our next
closest is the R80. We are farther away in large disks and in
tapes. Given limited resources, this perspective once again
favors an emphasis on the.RX, RL, and R80 programs; the cost
of catching up is greater (too great) elsewhere.

Four issues arise under the heading of technological possibilities.
The first is the targetted maximum fixed/removable capacity at the
subsystem level. Specifically, if we could (as IBM does) success-
fully engineer and marketon the basis of a 10:1 ratio (versus the
5:1 now being targetted) the RL02 could be the small R80 companion
at FCS, while the RL04 could be timed to coincide with the R8l.
This would enable us to conserve FY'79 funds by slowing down the
RL04. The second issue concerns the possibility of the massbus
cache becoming a "mid-life kicker" for the RM03 and RP06. If this
proves feasible, the RM04/RK08 development may not be necessary,
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at least not as soon as is presently being targetted, Thethird issue is the potential of NDS to enable integrated disk
and tape subsystems at the higher end of the product spectrum,once again diminishing the need for the RM04/RK08 removable
companion to our large disks. The fourth issue is the AZTEC
development; if this succeeds it eliminates the need for an
RXOX. Given this possibility, and the fact that the RLOI will
be competitive at the 5Mb level through FY'79, it makes sense
to slow down the RX0X development in FY'79 (current targetted
FCS is Q4'79). :

Based on these considerations:, I have constructed an alternative 4
on your sheet (attached), assuming the current/leadership positiontrade-offs are the ones shown. Submerged in this set of trade-offsis the Massbus Cache versus RM04 issue. At present, I feel we should
commit in FY'79 only to.prototyping and testing the MBC and exploringwith CDC the possibilities of.n RM04 (the RK08 approach should be
rejected on both performance and development cost grounds). We should
seriously consider, if the MBC performance expectations are met, usingit only as a stepping stone to NDS. If these expectations are not met,
we should proceed with an RM04 development in FY'80.

It is still an open question in my mind whether a 10:1 fixed/removable
ratigmakes sense and thereby justifies a slowing of the RL04. With
this one possible exception, though, my priorities are clearly on the
RL and R80 programs.



LoP POSITION

The LDP position on Mass Storage development is as follows:

1)

2)

3)

4)

It is not necessary to attain leadership in floppies.
We should attain a leadership position in low-end disks
(e.g. AZTEC and RL04). This is the first priority.
Mid-range disks should be second priority. Removabilityis an important feature.

Third priority, of equivalent importance, are NDS and
Tapes.

a) NDS is too expensive for small systems but would be
very attractive for large VAX MUMPS systems.

b) We need a good low-end tape. The TS04 is too expen-
sive.

c) Our high performance tape should be a buyout, and not
supplied from CSS.



TO:

cc:

SUBJ:

8 Elgar MEMORANDUMINTEROFFICE

KEN"SILLS DATE, 17 NOVEMBER 1977
FROM, STEVE MIKULSKI

MIKE MARSHALL DEPT, INDUSTRIAL PRODUCTS GROUP
CHARLIE SPECTOR EXT 3820

LOC/MAIL STOP. ML5-2/M11

DISK POT RECOMMENDATIONS Sh,
TPG POSITION

Attached is the priority chart you discussed with me. Fun-
damentally, I have shown the IPG priorities as incremental
spending over your "maintain current position" figures.
I would assume the lowest priorities in large disk develop-
ment and small mag tapes (as shown).

I. IPG'S DISK STRATEGY IS:
A) Attain leadership products in low cost, low per-

formance drives (i.e., RL series) and expand this
posture to mid-range drives (i.e., RK series).
Don't use fixed/removable technology, but rather
totally removable medias and competitive dual
drive subsystems.

B) Provide high performance, large capacity buy-
outs vs. in-house developed drives.

II. ADDITIONAL CONCERNS

required. This is floppies on systems selling for
under $30K i.e., RT11 and tape for larger systems
{i.e. RSX, RSTS, TPS, VAS/VMS). This is solely
for diagnostics and software distributions and must
be cheap (i.e., less than $500).

B) I would like to see a very aggressive development plan
in system enhancements as a single significant en-
hancement is a $1M item. I can currently project:
1. Better software (overlap, dual access, efficient

failsafe, etc.).
2. Disk caching, error correcting, LSI technology,

off-device directories, etc.
3. Packaging: combining backplanes, power supplies,

and disks within common sheet metal.

4. Coupling bulk memory technology with disks (i.e.,
BEAMOS) and segmenting operating system software
to be shared over processor and intelligent
subsystems..



INTEROFFICE MEMORANDUM
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TO: Ken Sills n

DATE November 21, 1977
CC: TELCO Marketing Committee FROM: Luigi D'AngolaTELCO Management Committee EXT. 246

Russ Kruger LOC/MAIL STOP NT

\TELCO POSITION
SUBJ: STORAGE SYSTEMS - DEVELOPMENT ALTERNATIVES

Please find enclosed our answer to your questionnaire.
Please take note of the following facts:
- mass storage devices represent a large part of our
budget.

- we are presenting the October price cut on disks as the
beginning of a new strategy in this part of the business

~ we believe that in a few months we will have again a

problem for the disk price
- it is our opinion that the only way to have a good
price/performance ratio and a fair profit is to
build in-house large mass storage devices

- we need an intelligent controller as soon as possible
~ we believe that the disk and tape groups should work in

: : : : :

high availapility features the mass storage devices.

enw

Enclosure

Telephone
Industry

Group



EPG POSITION
EPG Storage System Philosophy

( EPG supports the following general guidelines:
1. For small disks, floppies through 20 MB, priceis more critical than performance.

Small low cost ( < $2,000 MLP) hard disks 5 MB
are favored over floppies and/or tapes

- software distribution on large computer
systems

. useful work in small dual drive configurations
not at the expense of pricing.

2.

Medium disks (up to 100 MB) should be dual, removable
and have balance between price and performance. Ten
percent higher price for better performance than
competition is acceptable.

3.

4. Large disks ( > 300 MB) are not major concern but
will be by '81 with VAX in full swing. Can afford
to be behind IBM through '82. :

5. "Disk prices can only be viewed as part of a system'
price. Typically 20 - 25% of the system price is
disk content.

Enhanced software back-up techniques should be part
of all tape developments.

6.



INTEROFFICE MEMORANDUM

TO: Pat Mullen DATE: 18 November 1977
FROM: Mike Gallup
DEPT: Business Products
EXT: 45657
LOC/MAIL STOP: MK-2/H32BUS CEN

POSITION
SUBJ: Disk Development Strategy

The key to successful distributor products is scope.PL 48 will do 45% of their business in D500s this year
and 55% in D300s. It is more important to be mildly
competitive across a broad range than to be highly
competitive in a narrow range. The reason is that the
wider the market base the OEM can compete in, the greaterthe return he will realize on his software development.
This strategy translates into the following investmentlevels:

Continue to bring RX02, 04 and RL01 to market
- RL01 is competitive enough to leapfrog RLOLF and go

to RL02 at a later date.
- Continue to bring the RK07 to market and forestall

RL04 in light of limited development dollars.
- Do Mass Bus cache and forestall RP07

- Tape developments are not ma important to our
market.

/sg



BUS ~ END USER POSITION

BUS - MANUFACTURING POSITION

As far as Product Line 41 (Manufacturing) is concerned, our
main thrust is in the area of large 530's (11/34's) and 570's
(11/70). Therefore, our primary needs tend to fall into the
mid-range and large disk categories. In the near future, as
communications becomes more important on low end systems, there
is a need for high density small disk drives, e.g. RX04. Very
few of our systems go out with tape. My main tape need over
the next 18 months is for a cost reduced TU16.

BUS - DISTRIBUTOR POSITION

1) Low disk 41 to renlace RK05 (or 42 if cast'
and ist customer ship is better). Heedi gosd entry level
price system.

2) Medium disk #2 needed to fill gap. RK07 is desirable as
it is the earliest to market. Tradeoff delivery against
price.

3) System enhancements are important if they will improve
COBOL throughput.

4) Small " tape cost/performance improvement over TU16 is
needed to backup small disks.



DDP DISK PHILOSOPHY

1)

2)

3)

At the low-end we need good, competitive storage products
in the FONZ timeframe. The RL disks should provide a good
base for this.

Our major business volumes will be in the mid-range. We
need to be most price competitive and profitable in this
range.

Prices are not as sensitive at the high-end. We have been
able to successfully market buyout products. We need to be
functional leaders (largest capacity) at the high-end.



INTEROFFICE MEMORANDUM4 g

'TO: Ken Sills DATE. 16 NOV 77
FROM: Hap Prindle

CC: Phil Wilson Product ManagementDEPT, LCG
Franco Previd EXT.

MR1-1/M74George Hoff LOC/MAIL ST
655

dp,
Joe Viula
Brian Sanuels
John Jorgensen POSITIONLCG

SUBJ: Storage systems - Development alternatives from LCG

- Current Strategy
T3S04 - Q4 '79 (2020)

RP07 - Q3 '79 TU78 - Q3 '79
RP07+ - Ql '80
R80 - FY '81 T6250 - FY '81

- Investment in low capacity devices is not of interest to LCG

- Aggressive early buyout/codevelopment with PCM supplieris a requirement for large disks and tapes.
- LCG would like Mass Storage Development to assume diagnostic

and integration responsibility for new devices on TOPS19
and TOPS20.

Development of intelligent interface to allow attachment
of varied competitive devices is of interest to Les

High Market Demand for high capcity/low cost 1/2" tape

. Consider 200 ips TU78 with additional funds

. Current systems in development at LCG provide for flexi-
bility of device interface (MASSBUS, UNIBUS, NOS, AND SMD)

- Adherence to ANSI and FIPS standards may be requirement for
Federal Business

sfa



FLOPPY

LOW DISK #1

LOW DISK #2

MEDIUM DISK #1

MEDIUM DISK #2

LARGE DISK

SYSTEM
ENHANCE

SMALL 35" TAPE

LARGE &" TAPE

+ 40% ADV DEV

EPG WPuTs
EXHIBIT 2

STORAGE SYSTEMS - DEVELOPMENT ALTERNATIVES (S$MILLIONS/YEAR)

NECESSARY INVESTMENT TO: PRODUCT LINE CHOSEN ALTERNATIVES
MAINTAIN ATTAIN
CURRENT LEADERSHIP

POSITION* POSITION** 3 4

5 1.0 0.5 0.5 0.5
1.5 2.0. 1.8 2.0 2.0

1.5 2,0 1.5 2.0 2.0

2.0 2.0 2.5 2.5

2.0 2.5 2.5 2.5 2.5

1.0 3.0 1.0 1.3 2.8

1.5 0.5 1.0 1.5 -

7 0.4 004 0.4

9 > 0.8 0.8 0.8

10.2 16.4 11.0 13.0 15.0

2

2.5

.5

.4

PROD MGMT, SUPPORT
(NOT POT ALLOCATED) 4.1 6.6 4.4 5.2 6.0

TOTAL 21.0

* 5 years behind IBM on build products, 3 years on buys.
Prices 20-40% higher than systems competition. Prices
much higher than 3rd party vendors.

** Products with price and functionality equal to all
competition with the exception of IBM.

14.3 23.0 15.4 18.2
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INTEROFFICE MEMORANDUMNeede lo can Spent >
1

TO:

SUBJ:

ARNIE GOLDFEIN DATE: 22 APRIL 1977
PAUL BAUER FROM: KEN SILLS
ALAN SILVER DEPT: DISK PRODUCTS

EXT: 5805
DISTRIBUTION LOC/MAIL STOP: ML1-3/E58

GROWTH OF THE DISK BUSINESS 7

CC:

A reasonable justification for the Disk Products budget to
grow at a faster rate than other engineering groups is thatdisks are growing at a faster rate than DEC as a whole and
have a better potential product contribution. However, this
issue has been clouded by the fact that disks are often
grouped with floppies. Paul Bauer believes the growth ofdisk NOR as a percent of total NOR is primarily due to floppies.
The attached analysis shows that this is not the case, Hard
disk revenues are growing from 15.2% of NOR in FY76 to 24.1%
in FY82. Over the same period the product contribution of
hard disks grows from 59% to 68%. These potential business
results certainly warrant the investment in engineering
development to bring our strategy to fruition.
Obviously, the validity of this case is based upon the validity
of the data. I have all backup data by product. The forecast
compiled recently by Disk Product Management and used as a basis
of this analysis was jointly compiled using the Manufacturing
forecast, long range Corporate Planning forecast, inputs from
Product Lines, etc. It is essentially in agreement with corporate
Corporate Planning data. Other assumptions are explicitly addressec
in the analysis. I have tried to be conservative. I will be
happy to discuss this with you if more detail or explanation is
necessary.

growth plans and perceived Disk Business trends as seen in

en/kmd

DISTRIBUTION:

GORDON BELL
BOB PUFFER
DICK BECKER
GRANT SAVIERS

KEVIN SMITH COMPANY
CHET JU
STEVE ORR

SONFIDENTIAL
WAYNE GALUSHA



DISK PRODUCT CONTRIBUTION ANALYSIS ($Millions except as noted)

HARD DISK DATA 76

Gross Sales 124

Average discount &
Allowance percentage 10%

Net Sales 112

Mfg. Cost 36

Mfg. Startup 2

Field Service Expense 3

Cost of Sales 41

Gross Margin 71

Engineering Expense 5

Product Contribution 66

Product Contribution
% of Net Sales 59%

FISCAL YEAR

77 78 79 80 81 82

207 334 471 598 799 1061

11% 12% 13% 14% 15% 16%

184 294 410 514 679 891

52 89 121 150 190 240

4 4 4 4 4 4

5 7 10 13 17 22

100 135 167 211 266

116 184 263 332 449 602

63% 63% 64% 65% 66% 68%

(continued)

COMMENTS

From 4/77 Disk Product
Management Forecast
Increases as new disks
become more competitive,
OEM sales increase

From 4/77 Forecast
$1M for Buyout,$3M for

Internal
2.5% of Net Sales

61

123 194 347 468 625275

25% growth after FY7910 15 19 23127



DISK PRODUCT CONTRIBUTION ANALYSIS ($Millions)
FISCAL YEAR

FLOPPY DATA 76 77 78 80 81

Gross Sales 17 39 73 94 117 184

Net Sales 14 33 62 80 99 126

CORPORATE NOR 736 1060 1550 2000 2350 3000

Hard Disk % 15.2 17.4 19.0 20.5 21.9 22.6

Floppy % 1.9 3.1 4.0 4.2 4.2 4.2

Total disk % of ;

Corporate NOR 17.1 20.5 23.0 24.7 26.1 26.8

a*

82 COMMENTS

176 From 4/77 Forecast, 10%
price cut in FY79 to
$3900 due to RL01 and

150. competitive pressure,SN15% average discount

3700 Average of Corp. Plan
& Mfg. "high" Plan

24.1

4.0

28.1 Corporate long rangeforecast predicts 27.7%
in FY81

79



TO:

SUBJ:

#928

INTEROFFICE MEMORANDUM

Product Line Managers DATE: April 27, 1977
Committee FROM: Grant Saviers

DEPT: Disk Products
EXT: 2357
LOC/MAIL STOP: ML1/E58

DISK STRATEGY PRESENTATION
4

The attached slides represent the Disk Strategy as enhanced
by the Disk Review Committee (Irwin Jacobs, Chairman) and
reported to the Operations Committee in February.
Our presentation will be structured as follows:

Presentation of the overall strategy.
2. Presentation of the product tactics.
3. Testing the strategy and tactics via

a. Disk subsystems
b. Competition - IBM at low end.

DG at high end.

4. Discussion of issues raised since February.
5. Discussion of issues raised by Disk Review Committee.

For a comprehensive discussion of the issues, competitive
analysis, etc., our latest Beige Book (April 21, 1977) is
available upon request.

/nlh

1.

Attachments



DISK STRATEGY

MAKE LOW AND MID-RANGE

BUY HIGH END

WINCHESTER COMING IN FAST

INCREASE FUNCTIONALITY OF SUBSYSTEMS

NO TAPE REQUIRED ON LOW AND MID-RANGE SYSTEMS

USE A MIXTURE OF REMOVABLE DEVICES (INTERCHANGE,

BACKUP, SOFTWARE DISTRIBUTION) AND FIXED DEVICES

(CAPACITY, LOW COST, RELIABILITY)



DISK PRODUCTS BEIGE BOOK 2 April 21, 1977

II. SUMMARY PRODUCT DATA.

A. PRODUCT DESCRIPTIONS

CONCEPTUAL

RK06D)

RM03 67 R B Q2 FY'78 6700

R80140 140 F I FY '80 2100G T
RP04 88 R B SHIPPING 10600
RP05 88, 176 R B SHIPPING 11400
RP06 176 R B SHIPPING 11400.
RP07, 7+ 260, 520** F B FY'79, 80 12500G
RPQ8, 8+ 260, 520** F B FY'80, 81 ?
RP06 Replace 125 R B FY'80/81 ? C

CAPACITY FIXED/ INTERNAL/ TARGETEDPRODUCT (MBYTES) RMVBL BUYOUT FCS COST* SCHEDULED
RKOSJ 2.5 R I SHIPPING 1330RKOSF 5 F I SHIPPING 1300
RL01 5 R I Q2 FY'78 890 SsRLOIF 10 F I FY'79 950G TRL04 28 R I FY'8] 950G TRLOX 5 R I FY'82? 400G

RK06 14 R I SHIPPING 2700RK07 (was 28 R I Q3 FY'78 3000

R8020 20 F I FY'80 1350G
RB06 6 60 F FY'80 1600G T

*Costs are estimated FY'78 transfer cost unless followed by a "G" whichindicates high volume cost goal.
**ISS product capacities are 284, 568 Mbytes.



PRODUCT EVOLUTION

"3330" REMOVABLE

a
RX02 80+

RX02DS R80 RP07+
RPOB+~

RBO

RP09

\ RK06D

RL01 RK06 RP04

RP06
RLOIF

RM01

RLOX RL04

FLEXIBLE - REMOVABLE WINCHESTER FIXED

RX01 RPQ7

RPOS

0.1 1.0 10 100 1000

SINGLE SPINDLE FORMATTED CAPACITY - MEGABYTES
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E. PRODUCT TIMING

FY'77 FY'78 FY'79 FY '80 FY'81

RB0,9*

MEDIUM RM03 R80 *

(67Mb)

"°
LARGE RPOT+* RPOS+*

1
(520Mb) 20Mb)

SMALL RKOSJ/F* RL01 RLOIF*
(2. 5Mb/5Mb) (SMb) (10Mb)

RL04'RK06 RKO? R80,(1 4Mb) (2 8Mb) (28Mb)

140

RP04/05/06 RPOS*tRP07*
(88Mb/176Mb) (260Mb)(260Mb)

*Fixed Media Disks
Products encompassed by a dotted line product family.

>



SUBSYSTEMSTRATEGY

COMBINE THE FLEXIBILITY OF REMOVABLE

MEDIA WITH THE INCREASED COST EFFECTIVENESS

AND INCREASED RELIABILITY OF FIXED MEDIA

IN MULTIPLE SPINDLES FOR HIGH SYSTEM

AVAILABILITY AND PERFORMANCE



S E

FY'78 FY'79 FY'80 FY'81

RKOSJ + RKOSE
SMALL

2 RL01 RL01 + RLOIF RLOL + RLOIF RL01 + RLOIF

2 RK06 2 RK06D 2 RLOLS

MEDIUM 2 RK06D 2 RK06D
R809

+ RK06D
R80q

+ RLOU

2 RM01 2 RM01

RP07 + RMOL R80;yq + RKOED R801u9
+ RL04

LARGE 2 RPO

RP07 + RP06 RPQ7 + RMOL RP08 + RM01

RP07 + RP06 PP08 + RP06 -



IBM VS, DEC

LOW AND MID-RANGE PRODUCTINTRODUCTIONS

IBM DEC
FISCAL SUBSYSTEM SUBSYSTEM
YEAR PRODUCT (MB) PRICE PRODUCT (MB) PRICE

10F + FLOPPY $10K 2.5R + SF S17K (5,4X)FY'77
14R + J4R $27K (3,8X)

75F + CARTR, $25K DR + SR $10K (4,8X)
FY'78 SYS 34 (1/78) 28R + 28R $29K (4,1X)

13F $10K 67R + 67R $38K (3,2X)

20F + FLOPPY $10K DR + 10FFY'79 $10K (4.8%)
20F + CARTR, $20K

40F + FLOPPY $10K
FY' 80 60F + 28R $25K (4,2X)

$20K40F + CARTR,

FY' 8] 28R + 28R $10K (3.20



DG VS, DEC

INTRODUCTIONSODU

DG DEC
FISCAL SUBSYSTEM SUBSYSTEM
YEAR PRODUCT (MB) PRICE PRODUCT (MB) PRICE

92R + 92R $57K 88R +-88RFY'76 $61K (2,8X)
176R + 176R $79K (3,5X)

96R + 96R $46K 88R + 88R $04K (2,9X)FY'77
176R + 176R $83K (3,6X)

192R + 192R $56K 67R + 67R $44K (3,2X)FY'78
176R + 176R $04K (2.70

288R + 288R $60K 284F + 67R $54K (3, 1X)FY'79 ?



ISSUES RESPONSE

IBM SERIES/1 & SYSTEM 34 ACCELERATE 10 MB RLOIF
COMPETITION,

BUDGET PROBLEM OF $500K ALT 1: SLOW RP07

$200K REDUCTION SLOW R80

$300K OVERCOMMI TMENT LESS Rad

ALT 2: KILL RM03

ALT 3: SLIP EVERYTHING 1 MONTH



CURRENT FY'78 PLAN - 4 PRODUCTS (2 DRIVE SUBSYSTEM)

RL01

RK07

RM03

RP06

KK07

ALTERNATIVE - 3 PRODUCTS (2 DRIVE SUBSYSTEM)

RL01

RKQ7

RP06

2X 5 MB

2x 28 MB

2X 67 MB

2 X 176 MB

qx 22

2X 5 MB

2

F/R
R

2 X 28/42 MB OR

2 X 176 MB

FY'79 (TARGET)

RP07

RM03 +

RP07.

1 X 284 MB

1X 67 MB

1X 284 MB

(351 MB)

R

F/R
F

R

E

$10K

2D+C
~ $10K

$26K

$66K

JD+
$34K

$53, 5K

M.U,

4,8
3,8

3.3

3.1

ECS
Q2 FY'78
Q3 FY'78

2.4 Q2 FY'78
SHIPPING

F/R +

$26K

$44K

$83,4K 3 4

5.0$72K

3.45

FCS
Q2 FY'784.8
03/04 FY'78
SHIPPING

3.8
2,/

MU,



1)

2)

3)

4)

5)

6)

ISSUES

RL01/RKOS PHASE IN

RP07 & R89 PROJECTS ARE CRITICAL TO STRATEGY (TIMING)

R89 TECHNICAL RISK AND ALTERNATIVES

RL04 & RLOX PRODUCT TIMING

18 MONTHS FOR BUY OUT AND 30 MONTHS FOR INHOUSE DEVELOPMENT

SOME DISK ENGINEERINS SHOULD MOVE TO COLORADO, NOW!
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B. PRODUCT INTERFACES
PRODUCT Q-BUS OMNIBUS UNIBUS MASSBUS NEW (2)
RK05J RKV11 RK8A RK11DRKOSF RKV11 RK8A RK11D
RL01 RLV11 RL8A RL1]RLOIF RLV11 RL8A RL]1RL04 X (1) INTLGNT INTLGNT INTLGNTRLOX X(1) ? X ?
RK06 RK611,711RK07 (Was RK06D) RK711
RM03 RH11 RH10,20,70
R802, X(1) INTLGNT INTLGNTR80, X (1) INTLGNT INTLGNTR80 145 X(1) INTLGNT INTLGNT
RP04, RPOS RH11 RH10,20,70RP06 RH1] RH10, 20, 70RP07, 7+ RH11 RH10,20,70RPOB, 8+ INTLGNT INTLGNTRP06 Replace ? ?

(1) With minimum functionality controller
(2) Intelligent subsystem with new I/O architecture for interface toexisting busses. Intelligent controller also attaches to highspeed internal CPU busses (VAX, KL, 11/70, etc.) replacingMASSBUS RH attachments.

- REFERENCE DATA -

>

Me
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C. PRODUCT SOFTWARE SUPPORT

PRODUCT RT11 RSX11M IAS 0, 20

RK05J C P C
RKO 5F P

RLOJ P P P P
RLOIF P P P P
RL04 G G G G G G G
RLOX G G G G G ? ?

RK06 P
RK07 (Was G G G G G

RK06D)

RM03 P P P P P

R8020 G G G G G G G
R80 60 G G G G G G G
R801 40 G G G G G G G

RP04, RPOS C(1) P C P(2)RP06 C(1) P P
RP07, 7+ G G G G "G
RP08, 8+ G G G G G
RP06 Replace G G G -G G

RSTS/E STARLET TOPS
V3 V4

(1) V3.1 support will be dropped at V4 FCS.

(2) RPOS only
KEY: Current

Planned
>

Goal

- REFERENCE DATA -

>
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XIV. DISK PRODUCTS BUDGETS

A. Budget Data

RL Family
RL01
RLOIF
RL04
RLil + extensions
RLOIK/01FK
RLOX

RL Total

RK Family
RK06
RKO? (was RK06D)
RK611/711
RKO 6K /0 7K/RMO 3K
RKO? (Old)
MBA RK06/07 (Old)

RK Total

RM/RP Family
MBA/ RM 03
RP05/06
RPO?
RP08
RP06 Replacement

RM/RP Total
R80 Family

R80 & Backup
Intelligent
Subsystems
R80K

R80 Total

April 21,

($900 Omitted)

Actual FY'78
FY'77 DEC. '76 Now FY'79

1,070 1, 400 830 600
40 400 525 300

480 1,200273 100 250 200
177 200 345 200

600

1,560 2,100 2,430 3,100

1,440 470
316 1,000 900 350
318 100 150 150
342 335 375 300
280 ~

58

2,754 1,435 1,895 800

724 250 480 100
27
88 700 200 300

300
300

839 950 680 1,000

34 1,500 1,240 2,000
55 300 390 700

255 300

B9 1, 800 1,885 3,000

1977
2

FCS

Q2 FY'78
FY'79 (Target)FY'81 (Target)
Q2 FY'78
Q2 FY'78/79
Undefined

Shipping
Q3 FY'78
Shipping
Cancelled
Cancelled

Q2 FY'78
. ShippingFY'79 (Target)FY'81 (Target)
FY'80/81

FY'80 (Target)
FY '80 (Target)

(Cont'd on Next Page)
- REFERENCE DATA -

>
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Actual FY'78
FY'77 DEC. '76 Now FY'79 FCS

Contingency 410 400 700

MBA Field Text Box 130 Cancelled

TOTAL BUDGET 6,560

Product Mgmt.

9,800

B. FY'78 Unresolved Issue
The $100K expense of bootstrap development is not budgetedfor FY'78 or FY'79 by Disk Products. This expense has
historically been borne by Dick Clayton's CSD Group.' "Webelieve that CSD should continue to fund bootstrap
development and have therefore not allocated Disk Products
funds for this purpose.

C. Consequences of $9.8M FY'78 Ceiling
The current Disk Products Strategy was formulated based on
a $10.0M FY'78 funding level. Detailed budgeting revealed
$10.3M was necessary for full implementation of the
strategy. It has therefore been necessary to cut bac k
development plans by $500K in FY'78:
1. There will be no video disk advanced development in

FY'78 ($125K).
2. The RPO? program is funded at $150K lower than is

required for external manufacturing and development.
This very low level of funding adds risks to an PY'79
FCS.

3. The R80 is underfunded by $125K.

4, The RL family is underfunded by §$100K.

- REFERENCE DATA -

a

Components 325 300 400280

Technology 1,500 1,500 1,700604

1,100 460 700Support 276

250 250 400158

10 ,000 11,800

>
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a

Consequences of $11.8M FY'79 CeilingD.

l. We will be at an $11.8M running rate in Q4 FY'78. Thisimplies that FY'79 will be a year of zero growth forDisk Products. Assuming normal inflation (i.e., fromSalary and service increases), we will have to Operatewith a total hiring freeze (including collegerecruiting) and will possibly have to resert to areduction in manpower levels.
2. Major product developments will proceed at a minimum

funding level (e.g., R80, RL04).
There will be no growth of our Advanced Developmenteffort in FY'79,

3.

No additional projects can be assumed in FY'79 without
a reprioritizing of current product tactics andschedules. The contingency is too low to allow for
a reasonable margin of error in budget projections.

4.

An $11.8M funding level is at least $1.5M less than the
budget level consistent with earlier disk strategies
approved by the Disk Review Committee and Disk StrategyCommittee. The consequence is fewer or stretched out
Programs. The Product Lines should be lowering their

5.

expectations as a result.

- REFERENCE DATA -

>
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XI. DISK PRODUCTS BUDGETS

A. Budget Data ($000 Omitted)

RL Family
RL01
RLOIF
RL04
RL11 + extensions
RL01K/01FK
RLOX

RL Total

RK Family
* RK06
RK07 (was RK06D)
RK611/711
RK07 (0LD)
MBA RK06/07 (Old)

RK Total '

RM/RP Family
MBA/ RM 03
RP05/06
RP07
RP08
RP06 Replacement

RM/RP Total
R80 Family

R80 & Backup"
Intelligent
opensKeo
R80 Total

Actual FY'78
FY'77 DEC.

1,070 1,400
40 400

273 100
177 200

1,560 2,100

1,440
316 1,000
318 _100

335
280
58

2,754 1,435

724 250
27
88 700

839 950

34 1,500
55 300

89 1,800

FY'79 FCS

600 Q2 FY'78

Now

1,000 230.
S56 525

27560 2,300

Cancelled
Cancelled

+,666- 800
1895

470 480 100 Q2 FY'78

4200-44

+7306 1240 2,000 FY'80 (Targe366 370 700 FY '80 (Targe
255 300

_1,600 - 2,700

300 FY'79 (Targc
250

506480 Fy's1 (Targe200 Q2 FY'7836 345 4200
Unde fined
Q2 FY'78/7°

430

Shipping900 ) 350 Q3 FY'78
150 Shipping2425

335375 > 300342

. Shipping265°200 300 FY'79 (Targe300 FY'81 (Targe
FY'80/81

690 |@00

3000885 (Cont'd on Next Page)

~



Components

Technology
Support

Contingency
MBA Field Text

TOTAL BUDGET

B.

The
for FY'78 or FY'79 by Disk Products.historically been borne by Dick Clayton's CSD Group.bel

Actual FY'78
FY'77 DEC. '76 Now FY'79 FCS

276 1,100 00440 6o0
158 250 250 400

Box 130 Cancelled

280 325
50063-2

604 1, 500
.1500 (

Product Mgmt.

410 400
790

11,80Q6,560 10,000 9, 800

4
FY'78 Unresolved Issue

$100K expense of bootstrap development is not budgetedThis expense has
Weieve that CSD should continue to fund bootstrap

development and have therefore not allocated Disk Products
funds for this purpose.

C.

1.

4. *

Consequences of $11.8M FY'79 Ceiling
We will be at an $11.8M running rate in Q4 FY'78. This
implies that FY'79 will be a year of zero growth for
Disk Products. Assuming normal inflation (i.e., from
Salary and service increases), we will have to operatewith a total hiring freeze (including college
recruiting) and will possibly have to resort to a
reduction in manpower levels.

2. Major product developments will proceed at a minimum
funding level (e.g., R80, RL04).
There will be no growth of our
effort in FY'79.

Advanced Development3.

No additional projects can be assumed in FY'79 without
a reprioritizing of current product tactics and

The contingency is too low to allow forschedules.



53COMPANY CONFIDENTIAL
Disk Transfer Cost of Goods

(SMillions)

FY'76 FY'77 FY'78 FY'79 FY '80 FY'81 FY'82
RK05J 9.2 13.0 16.9 7.8 4.6 2.6 -7
RKOSF 1.3 2.7 2.7 2.0 1.3 -7
RL01 2.0 15.1 26.7 40.1 44.5
RLOIF 4.8 9.5 14.3 15.2
RLOX 7.2

Total 9.2 14.3 21.6 30.4 42.8 58.3 68.3

RP02 1.5 1.2 6
RK06 2.7 14.9 8.1 2.7
RK07 6 12.0 18.0 12.0 3.0
RL04 7.6 19.0

Total 1.5 3.9 16.1 25.5 26.1 22.3 22.0

RP03 1.6 8
RP04, 5 18.0 15.9 15.9 12.7 9.5 5.3 1.1
RM03 3.4 10.1 13.4 10.1 6.7

Total 19.6 16.7 19.3 22.8 25.3 27.4 31.8

RP06 9.1 18.2 20.5 19.4 13.7 5.7

Media, etc. __

Total 10.3 18.7 32.6 54.5 68.5 83.1

13-5

R80 60 2.4 12.0 24.0

RP08/0 8+ 19.5 35.5RP07/007+ 5.0 12.5

RP06 replace. 8.0 20.0
R801, ~ 3.2 15.8 31.5

Total 9.1 18.2 25.5 57.0 87.035. 1

RS03, 4 1.0 1.5 1.5 1.0 .5
RX Dual 4.0 9.0 17.0 24.0 38.0 45.030. 0
Controllers, 5.3 8.2 14.1 30.5 38.119,4 24.0

44,

GRAND TOTAL 40.6 62.7 107.8 48,6: 183.8 233.5 292.2
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pHIETH 159
WAS 120

DIGITS
VALUE oneOF

a

}IGITS
was 7

1,9 1.33 89 695 2.7 3.95 10.7 10.6 6.7 1.35 1.6 2.1 11.4 12.5 14,5
be

1 + 3 1.33) 0,89 06,95 2,7 9 0.95 10.7 10.4 4.7 1,35 1,6 241 411.4 12.5 14.5
Fe 2,55 5 10 14 28 28 68 88 47 20 60 140 176 250 520
fe

1.3 1,95 0-89 0.95 2.7 3 6.95 10.7 10.6 4.7 1.35 1:66 261 21.4 12,5 14.8
31 665 945 4 945 9.47 4 2712 314 16 5.4 44 8.4 3665 34 47

Le

Gel 45 35 4 95 97 4 2702 S14 16 54 664 84 365 34 47
Cle

+ 565 275 1118 1B 1B 1 166 166 166 1665 1 1

TEDCC

G5 Ue 0,275 0.275 1 1 18 8 18 1 166 16 166 165 1 1

4,4 4.42266 10 965 965 10 10 10 10 9,7 10 10
ce

4.4 44 2 2 6 6 10 95 95 10 10 10 10 9.7 10 10.

E

dew 9 9 10 14 28 28 88 8B 47 20 46 140 174 250 520

Sei 46 95 4 9.55 9.7 4 27.2 31.4 16 5.4 6.4 84 34.5 34 47
DF YE

12.7 $2.5 17,5 40 133 272 112 2.3963 2+76E3 1,Q7E3 108 384 1.1863 6.42E3 8,50E3
DP+E

2404 1455 0.7 0.4 0,679 0.346 0,143 0.309 0.357 0.239 0,27 0,107 0,06 0.207 0.136 0.0904

1,30E3 700 400 479 346 143 309 357 239 270 107 460 207 136 90.4
c

VALUE ERROR
c

A

1.9 1.33 0.89 0.95 2.7 3 095 10.7 10.6 67 1.35 166 2.1 11.4 12,5 14.5

AD28 26 88 88 47 20 40 140 176 250 520
DCx1000+8

520 246 178 95 193 107 33.9 122 120 100 47.5 267 15 64,8 50 27,9
Bex O00+8

260483 1,30E3 700 400-679-346 143 309 357 239 270 107 60 207 136 90.4

3,92 4,87 3.693 4,21 3.52 3.23 4.21 2.54 2.96 239 4 4 4 3.2 2.72 3.24
oF

4.4 4.4 2 2 4 6 10 9.5 9,5 10 10 19 10 9.7 10 16
cc

0.5 9.5 0.275 0.275 1 1 1.8 1.8 1.8 1 1.6 1.4 1.6 1.45 1 1

Cece
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ie 25 3 16 14 28 7 RB sé 47 fe 40 149 176 250 520
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1 1.8 1.8 1.8 i 1.4 1.4 1.6 1.65 1 i

@ 1 1.8 1.8 1.8 1.4 1.4 1.6 1.45 1 1

5, 00E0 1,00E1 1,001 2801 5 5.40E1 1.7652 1,76E2 1.3482 4, QQE?
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14.4 9 10 23 204 i8 63.9 7243 4? 20.8
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24.8 82.7 78 104

24.8 30.4 16 18 44 44,8 26 118 135 74 31.6 43.6 156 146 198

344 30 34 B2 83.6 42 138 53.2 61.2 7752-02 282 388
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SPTXRY=SCT

528 5696 4472 469 4419 3.93 5.09 2494 3.3 3,38 9,22 5.13 4497 3,04 3.26 3.68
4.71 3.51 4.38 4.6 3.91 3.63 4,86 2,75 3,44 2.92 4.84 4.75 4.42 3.38 3

4.35 4.17 4.42 3.73 3.45 4.64 2.65 3.06 2.46 4,51 4.45 4.656 3.3 2,86 3.46
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GUIDE TO PRODUCTS 4/5/77 pare 1

:

FCS Lis Price Transfer Cost
(with annual : (group : :

RSOY FY74,Q45 € 22120 nevir
15200 -0 5179 +3

4.

5600 -0 1330 +4 (Grant Saviers)
{2.5MB removable disk cartridge for the PDP-11}

or

; 6200 1300 +4 (Grant Saviers)

: :

+

Grant Seviers
{1024KB fixed head disk }

FY72,Q4 $ 8300 -0% $ 1656 44% K. SrivastavaRK05J/8
5600 1330 +4 (Grant Saviers)0

{2.5MB removable disk cartridge for the PDP-8}

FY76,C4 $ 89090 ~0% $ 1625 +4 K. SrivastavaRKOSF/8
6209 -0 1300 +4 (Grant Saviers)

{5MB non-removable disk cartridge for the PDP~c}

+

RK05J/11 FY72,Q4 $ 10450 -0% $ 1750 +4% K. Srivastava
:

oe RKOSF/11 FY76,Q4 $ 11050 -0% $ 1720 +4% K. Srivastava

{5MB non-removable disk cartridge for the PDP-11.}

RL01
4000? ~0 (Grant Saviers)6400? Wayne Galusha

{5MB removable cartridge disk for $1800 dual drivesding
(10MB) and controller}

Wayne Galusha
5000? -9 (Grant Saviers)RLOIF (RL02, RSL+) FY79,Q42 = 7400? 0% 1360? 18%

{A 10MB fixed media complement to the RL01.} 450
24

RK06 FY77,Q2 $ 17000 +2% $ 3750 -O% Steve Orr
10450 +2 2650 -0 (Grant Saviers)

{14MB removable cartridge disk}

RK07 (RK06D) FY78,Q3? $ 180007 +2% $ 3900? -0% Steve Orr
11500?*% +2 2800? -0 (Grant Saviers)

{28MB removable cartridge disk for $6500 including dual drives
and controller; budget includes RK06 support1

RLOY FY81,Q17 $ 14000? -0% $ 2759? -0% Wayne Galusha
4yo007% -0 950? -0 (Grant Saviers)

{28MB removable disk companion to the R80 with an intelligent
(programmable) controller and packaging supporting mixes of up to

4 @80's and Rio's, fhe controller does automatic error

recovery, seek an sector optimization, online diagnosis, error
~ next release of1ca es rrentiy shipping product

Prices an costs include controller, formatter, an first drive
and subsequent drive prices d costs shown on yecond line

Second



CUIDE TO 2
ation qualified: ?--estimated,

+FCS :

(with annual 1

+ : : 3e) (Group Manarer)

logginz>) performance and statistica1 :

FY80,Q2? 3 15400? -0%2 $ 2959? Grant Saviers

{20MB single platter nou-removable disk with intelligent
(programmable) controller}.

R80-
54007. -0 1350? +0 (Grant Saviers)

RdO FY30,Q2? $ 16400? -0% $ 32007 -04% Grant Saviers
6400?-, 1600? (Grant Saviers)

{60MB dual platter non-removable disx with intellizent
(programmable) controller}

0

R80+ FY80,Q2? $ 18400? -O% $ 3700? -O% Grant Saviers
8400?" -0 2100? -0 (Grant Saviers)

{140MB four platter non-removable disk with intelligent
(programmable) controllers} + 7 }

RM03 (RM01) FY78,Q2! $ 26000 ~0% $ -24 Kevin Smith
16000 -0 DOQQ -2 (Grant Saviers)

{67MB formatted capacity, removable CDC Ma disk with 28ms
average see! an 8.3ms or 12.5ms average latency

RPOY FY75,Q4 $ 36759 -0% $ 12600 -0% Kevin Smith
~ 27200 -0 10670 (Grant Saviers)

{88MB ISS buyout disk pack} 45>

RP05 FY76,Q4 $ 40950 ~O%2 $ 12500 -O% Kevin Smith

{88MB MRX buyout disk pack upgradable to a RP06}

36509 -0 11350 +1 (Grant Saviers)
{176MB MRX buyout dual

density

10797 -0 (Grant Saviers)
~ 31400

7

{260MB formatted capacity, fixed media, Massbus disk with head
er track option.}

YRP06 + FY76,Q4 $ 46200 -0% $ 13000 -O% Kevin Smith

RPOT FY79,Q3 $ 44000 -0% $ 13000 -0% Kevin Smith
34009 -0 12000 8-0 (Grant Saviers)

~O% 4 15500 -0% Kevin SmithRPOT+ FY79,Q4 $ 57000
47000 0 14500 -0 (Grant Saviers)

{520MB formatted capacity, fixed media, Massbs disk with head per
track option. }

--

FCS "#" indicates next reiease of currently shipping product
and first drive~ Prices and costs include controller, furmatter,

- Second and subsequent drive prices and costs shown on second line



SUBSYSTEM STRATEGY
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PRODUCT EVOLUTION

"3330" REMOVABLE

RL01 RK06 RP04

K06D RP06
RLOIF

RMOLa
R8O

RP09

0.1 1.0 10 100 1000

RLOX RM02

FLEXIBLE - REMOVABLE WINCHESTER FIXED

RX01 RP07

RX02
RP08

80+

RX02DS R80 RP07+
RP08+

SINGLE SPINDLE FORMATTED CAPACITY - MEGABYTES

::

:
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cue. CALM

TO: Mike Gutman Mes DATE: 28 MAR 77chon /
Bob Peyton FROM: Stanton Pearson

EXT: 2424\Y
Grant Saviers DEPT: OOD Planning

CC: Paul Bauer ML12-3/E13 Oo
Gordon Bell Vena un hy LOC/MAIL STOP

SUBJ: SUMMARY SECTION FOR STORAGE SYSTEMS BEIGE BOOK 9

This Spring Disk, Tape, and Main Memory are scheduled to be put into the same Beige
Book.

The title of the Beige Book will be Storage Systems ye Kt &

Assumption: Several people would benefit if we had a summary section, four to
five pages, that described our thinking on how the storage elementsfit together over time.

If you buy the assumption, how would we go about getting the summary?

I have arranged meetings with each of you to exchange ideas on this subject.
SHP: ssc

(ERMOS (Wn (Cape4
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Page 11.
Mr. Peter Nalie 4/6/77

Fault Tolerance

Ornstein, S. M. W. R. Crowther, M. F. Kraley, R. D. Bressler, A. Michel, and
F. E. Heart, "Pluribus - A Reliable Multiprocessor," AFIPs Proceedings,
National Computer Conference, 1975, pp. 551-559.

Arizienis, A., G. C. Gilley, F. P. Mathur, D. A. Rennels, J. A. Rohr, and D.
K. Rubin, "The STAR (Self-Testing and Repairing) Computer: An Investigation of
the Theory and Practice of Fault-Tolerant Computer Design," IEEE Transactions
on Computers, Vol. C-20, No. 11, November 1971, pp. 1312-1321.

Hamer-Hodges, K. J., "Fault Resistance and Recovery within System 250,"
International Conference on Computer Communication, Washington, D. C. Oct.
1972 a
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Page 10.
Mr. Peter Nalle 4/6/77

Multiprocessors

Heart, F. E., S. M. Ornstein, W. R. Crowther, and W. B. Baker, "A New
Minicomputer/Multiprocessor for the ARPA Network," AFIPs Proceedings, National
Computer Conference, 1973, pp. 529-537.

Wulf, W. A., and C. G. Bell, "C.mmp - A Multi-Mini-Processor," AFIPs
Proceedings, Fall Joint Computer Conference, 1972, pp. 765-777.
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PY76

FY77

FY78

FY80

DISK PRODUCTS LIST

Capacity 5
Price $ 16K
Price/MB $3200

RK05J/F
Capacity 7.5
Price $ 16K
Price/MB $2133
% Chande -9%
from 1976
Curve

RK05J/F
Capacity 7.5
Price 16K
Price/MB $2133
% Change
from 1977

Capacity 10
Price 8K
Price/MB $soo
% Change
from 1978

RL01/F
Capacity 15Price 9K
Price/MB $600
% Change
from 1979

RPR02

40
$ 30K
$750

176
$ 61K
$346

RK06

28
$27.5K
$ 980
- 0 -

RK07/R60
88

-30%

RP06RP04

350
$ 83K
$237
-20%

176
$ 64K
$363

0
:

RP06

350

$237

520
$ 75K (3X)
$134
-42%

2 RK07 6

Go"645.896
(3.6X) (4x)

$ 237 #3104 :

RK07 RM03

56 134
$ 25K(3.6X)$ 38K(3x)$ 83K
$446 $283
~29% -29%

RMC3 RE OG

134 350
$ 38K $ 69K
$283 $197

-17%

207 \68

-43%

RL01 RK06

10 28
$ $ 10K $27.5K

$1000 980
44% 0

Same as RP(

FY79
ahs'

15 56
$ $ >

$600 $446
40%

RK07

56
$ 24K(4Xx) s$ $ 27K

$482 $272 SES} 179
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The R60 and R140 have potential to be significant
additions to the Product Group. But control of cost
objectives will be essential unless we want some ho-hum
products. I would put these products in the same category
as the LA36 and RLOL in terms of importance of unit cost
control as a prerequisite to market success. Another
reason why cost reduction of the RK07 is important is to
insure that the RK07/R60 combination will have minimal
price/MB ($200 cost reduction on RK07 may be easier than $200 on R60).

:

:

The RM03 and three R140's fall right next to two RP07's,
again highlighting the need for cost control on R140.
"Replacing". RP07's with RM03 plus three R140's does not

:

appear to be a foregone conclusion. Also,
RP08 effort should start at 520 MB/spindlenot even bother with 260 MB/spindle unless
version of 520 MB is seen as necessary for

looks like the
or better and
a Gepopulated
compatibility,

extending smartness downward, etc.
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INTEROFFICE MEMORANDUM

TO: Grant Saviers Ken Sills DATE : Mare 197
Mike Riggle Phil Arnold FROM: Steve Orr

Wayne Galusha EXT: -6439

SUBJ:
és"
7

Kevin Smith Bob Jack DEPT : Disk Products
LOC/MAIL STOP: ML1/E58

PRICE/MB OF DISKS - POSSIBLE MEASURE OF MARKET SUCCESS

NOTE: This is in no way a comment on Pricing or Profit of Disks.
Attached are price/MB point plots of our disk products connected
by a curve for a given year.
If we say that (1), a product that fills a gap along the curvein a given year is one (less significant) indicator of a productpotential success and that (2), introducing a product below thecurve is a second (more significant) indicator of a product'ssuccess. Then we may draw some interesting observations.
(1)

(2)

(3)

(4)

(5)

(6)

The curve has not moved down at all in either FY76 or FY77.The one exception is the RP06 with a 20% price/MB.
The RL01, as no surprise to anyone, offers a significantprice/MB reduction oF 44%.

The RK06 may appear to the customer only as a gap filler.The RK07 (RK06D) offers a 29% price/MB re@uction fronprevious curve at $25K for two drive subsystem. Cost reduc-tion of the RK06/RK07 should be undertaken to insure productcost gets to $2300 (or better) for the RK06 and $2500(or better) for the RK07 leaving Westfield to allow aggressivepricing.
RLOIF and an RL11/RL01 subsystem price reduction in FY79 representsanother significant contribution to the low end, moving thecurve down at that end by 40% from the prior year.
At $38K for two drive subsystems, the RM03 falls 29% below,the previous curve. This aggressive pricing forces the RK07price margins down if both are to coexist. Again citing theneed for cost reduction effort on the RK06/07.

:

:

The RPO? represents a significant increase in our offering.It moves the curve down by 42% and extends the high endsomewhat.
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Digital Interoffice Memo

Subject: COMPLETE FAMILY TREE AND HOW MANY DISKS/TAPES?

To: Bob Puffer, Grant Saviers, Date: 11 MAY 77
Ken Sills, Kevin Snith From: Gordon Bell

Dept: OOD
Loe.: ML12-1 Ext.: 2236

F/U 5/18

Could you get the dates to make a tape, fixed head, moving head family tree
for cpu's? (It would go back to the PDP-1.) For disks the axis probably
should be approximately log (bytes) and tape it would be density.
The tree shows relationships: the start of a branch is the start of a
project; the module is FCS; and the terminals its death.

From this figure we should get.some understanding about product life, number
of disks, time to market, etc.

Tae attached wemo forms the question and presents a metric for cpu's. in
looking at the disk strategy another metric !d(disk)I/dt is needed together
with the average age/disk. The time disk strategy is also attached and the
metrics are given. It's clear we must have more idealistic goals:

1. Disks have to be separated > x2 (and preferably x3) in capacity from one
another. (See the range/disk)

2. A new disk must replace an old one based on a cost/performance metrics of
41% for high end (x2 each 2 yrs.) and at least 26% for low end (x2 each 3

yrs.)
3. Disks <aould have a lifetime of more than 3 years.
Can we plot these metrics?



Page 2
Subject: Complete Family Tree and Yow Many Disks/Tapes? S/VU/TT

Mid 79 the picture (from the time line) is, for example:

Disk Size Factors

PL/RK 5
x2

RLOIF 10
xt.4

RKC6 14
x2

RK07 28
x2.4

RM03 66
x1.33

RPOS 88
x2

RP06 176

7
Range/Disk = 2 x 35.2 = 2.02

(This doesn't look good! Is it correct?) Is it clear why we shouldn't have
so many?

GR: 1jo
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Digital Interoffice Memo

Subject: How Big Is the cpy Family?

To: OOD M/C Date: 5 JAN 77
Paul Bauer Janice Carnes From: Gordon Bell
d Corell Bruce Delagi Dept: OOD
Howard Fineman John Levy Loc.: ML12-1 Ext.: 2236
Ken Olsen Grant Saviers
Steve Teicher Mike Tomasia

This is a suggestion for a presentation to the board presenting our cpu,
disk, printer, etc. families in terms of ranges,

Ken has been suggesting we either cut machines or explain why there are so
many. Since I can't bear to part with members of the family, I was able to
rationalize that we have the right number of machines...as compared with
IBM. (And with what I think users need.) Ironically, I took IBM to task
in 1970 for having too many models...(7 or 11). I proposed only three by
using multiprocessors,
The 04/34 and 45/55 pairs are considered as 1 machine each. The
LA36/180/120 is similar. This is a significant innovation in design
technology and it may be the best way to approach designs in other areas
(e.g., tapes, disks, some software). In this way we get 2 products with 1

effort and set of plans!

IBM's strategy on the 360 was to have a factor of:

-~ X 2 gap in price to separate the models
X 3 gap in performance

3/2
This means perf = k X cost

See Bell/Newell p587 for analysis/data (attached)

Note
Models 20 - 91 Price (mins) 1: 105

Price (avgs) 1: 65
Price (min-min to max of max)

20 - 91 Perf 1: 300 (probably high)

# Models 20, 25%, 30, 40, 44#, 50, 65, 75, 85%, 91, 95**

® later or ## special model

7 or 10 (or 11) models depending how you count

125 1.99 <--- original plan

10
125 1.6 <<--- what got sold (neglecting #95)

1.36 <--- should be 2 for Grosch's law to hold
65 = 300



Subject: How Big Is the cpu Family? Page 2 7

V/5/77

Note we do a better job now then IBM did on 360! Current li's
Range Issues Qriginal 20

Range
1. 03 10-20 11/20 - (20-50K)

ou 20-39
34 40-80

6
45 45-75 1.7 = 250
55 60-100 10

70 90-250 or

4
2.25 = 25

6 machines
or

4 machines if we count 04/34 and 45/55 as one. The PDQ will replace
45/55.

2. Factor of 2 in price is probably all a single machine can do.

3/2
Therefore 25 = 125 performance factor we should have. We get
70 for plain Fortran...but probably more when it's floppy vs. RP06,

3. Can't do all designs at one time! (This causes more models, less
separation.) In essence there always has to be phasing blips.

4, Must treat 8, 10, 11 as separate. possible competitive, product lines -

like Chevy, Olds, Cadillac. Each have a range and a set of customersthat move across the range,

5. Engineering resources = f(range, volume, # systems).
6. Our planning is more complex because we may sell at 2 or 3 levels of

integration (i.e., chips, boards, box, box + software),
The attached metrics are ones I'd like to use for measuring range(t) forall products - disks, cpu's, printers, ete. We can measure each family andall the machines. Note, we can get >100% overlap.
$.range - from lowest price to highest price includes holes

p - # of processors or units in catalog
$.range.effective - subtracts holes (e.g., 11-10 gap) in range to zet aneffective coverage

$.r/p = $.range 1/p
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Subject: How Big Is the cpu Family? Page 3

Note, there is a similar set of measures for performance.

$-overlap = log ($.overlap diff.)/log ($.range)

$-holes = log ($.holes)/log ($.range)

GB: ljp
Attachments
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Section 3 The IBM System/360-a series of planned machines which span a wide performance range 587

'syle 4 IBM System/360 Pc (power: cost) and an alternative design based on multiprocessors

Given Proposed multiprocessor alternatives

model Pe,power Pe.cost Quantity. Pe Pe.model Pe.power Pe.cost

20 1 0.00049 1 25 1.5 0.0005
25 1.5 0.00050 1 25 1.5 0.0005
30 2 0.0013 2 25 3 0.001

: 2 20 2 0.00098
6 0.003 4 25 6 0.002

: 6 20 6 0.00294
44 30 0.0041 1 44 30 0.0041
99 15 0.012 1 44 30 0.0041

b 65 63 0.022 2 44 60 0.0082
: 75 92 0.037 3 44 90 0.012
: 2 65 126 0.044

he largest gap in the System/366 is a factor of 3 between a general-registers structure, appears to be overly complex, yet
Nodels 30 and 40. incomplete, because there are so many data types. The address-

40

85 252 0.087 8 44 240 0.033
$1 314 0.091 11 44 330 0.045

The instruction-set processor for the System/360, based onbetween power processor and 20 power processor

Conclusions

its principal design objective. The technical goals, how-
ever, are of interest to us here. The most interesting aspect
of the design is achieving a performance range of 314 to 1 over
2 series of models, with a primary-memory size range of 2,048

for various computerconfigurations. Thus a user 1s given
2 very large set of configuration alternatives. The SLT technol-

j : y though not integrated-circuit, is certainly of the third gen-
eration. Using SLT the fabrication of the modets is superb.

There is a vast array of secondary-memory and terminal
+ devices to couple with almost any other system. The Sys-

j tem/360 is the first computer to make extensive use of micro-
frogramming. Microprogramming is used for the definition of
the System/360 instruction-set processor, but, more important, °

mcroprograms define previous IBM computers so that a user
an operate satisfactorily during the interim period when older
rrograms are being updated to use the System/360. There are
Provisions for multicomputer structures. \Within a single com-
Luter structure there is adequate means of peripheral svatching
$2 that reliable and high-performance structures can be as-
sembled. Early structures do not provide multiprocessing; we
fave sugpested multiprocessing as a technique to achieve the
same performance-range objectives. The io processor, though
father elaborate, provides a certain commonality.

ing mechanism and lack of multiprogramming ability make
the System/360 a hard machine to appreciate fully. Although
we praise microprogramming as a means of accomplishing
compatibility with the past, it appears to stand in the way of
getting the most performance from the hardware. Perhaps of
most significance, the System/360 may have a greater lifetime
than any past computer.

by ac record, hasproductiona

4
4
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TO:

SUBJ:

POPONED

#947

INTEROFFICE MEMORANDUM

Gordon Bell DATE: June 1, 1977

>,
A SIMPLE MODEL OF MAKE VERSUS BUY DISK ENGINEERING

ASSUMPTIONS:

1. We have a goal of being competitive and self-sufficient.
2. Consequence to (1), Advanced Development should be about 20% of total

spending.

3. A competitive "make" product costs $4 million per year including components,
pack, drive, diagnostics and subsystem, and a midlife "kicker" and has a

three-year life.
4, An innovative, cost competitive "buy" product costs $1 million per

year for vendor selection, diagnostics, and the subsystems.

5, If we made everything, three products (small, medium, large) give
adequate coverage of the range.

6. It takes 1.5 "buys" to cover the range of one "make."

7. Administration and Product Management are overheads included in project
spending.

ZERO MAKE START= ANNUALIZED RATE

1.5 X 3 X Buy = $ 4.5M Q3 FY'76

ONE MAKE Budget assumptions:

$ 8.7M qi FY'78

TWO MAKE

2 X Make = $ 8.0M
1.5 X 1X Buy = 7.5M
Adv. Dev. = 2.5M

$11.0M Q2 FY'79

THREE MAKE

3 X Make = $12.0M
Adv. Dev. = 3.0M

€15.0M Q3 FY'80

Ken Sills FROM: Grant Saviers
Mike Riggle DEPT: Disk Products

EXT: 2357
STOP H ML1/E58

5

1 X Make = $ 4.0M
1.5 X 2 X Buy 3.0M

FY'78 @ $9.8M

Adv. Dev.
20% growth mn FY'79

1.7M 25% growth in FY'80



A SIMPLE MODEL OF MAKE - 2-
VERSUS BUY DISK ENGINEERING

June 1, 1977

COMMENT

"Competitive" is used to imply on-the-heels-of IBM, or better than or
equal to Memorex, CDC and ISS.

This model is one way to answer the question "What does it take?"

With the current budget growth guidelines, thinking about making largedisks in addition to small and medium, is wishful thinking. We shouldtell the Product Lines this.
To the extent that our current "make" products are not "competitive,"
they cost less to develop (e.g., DG's RP04).

Inflation, decentralization, phased programs, increased emphasis on DMT and
MTBF will probably continue to escalate development costs at 10 to 20%/year.

Therefore, the START dates are optimistic.

/nih

port



TO:

CC:

SUBJ:

#94]

INTEROFFICE MEMORANDUM
v d g tal

Gordon Bell DATE: May 13, 1977
FROM: Grant Saviers Go

Bob Puffer DEPT: Disk Products
Ken Sills EXT: 2357 10
Kevin Smith LOC/MAIL STOP: ML1/E58 ™>
DISK FAMILY TREE AND RANGE

Your range analysis for our disk products seems inconsistent with the
previous analysis that you did in January for the CPU family. I would
argue that since "the 04/34 and 45/55 pairs are considered as one machine
each," it is unfair to consider the RLOI/RLOIF, RK06/RK07, and RP05/RP06
as six members as opposed to three. I haven't gone and done it but I think
I could show that there are fewer wires, etch changes and parts different
between these disk pairs than the CPU pairs. The CPU analysis doesn't
consider also all of those options designed to extend the range of a
machine. How should one consider EIS, CIS, warm floating points and hot
floating points? Some of these are fairly large chunks of hardware certainly
bigger than the hardware differential between some of the disk pairs.
I conclude that we have four products in mid-79 covering a capacity range
factor of 35X. A factor of 35 is 2.43" as compared to our CPU range of
25X or 2,25".

I agree that we need more idealistic goals and should be more aggressive in
pursuing technology improvements. Ken Sills will plot the metrics you
requested,

/nth

hypo



Digital Interoffice Memo

Subject: COMPLETE FAMILY TREE AND HOW MANY DISKS/TAPES? RECEIVED
DISK PRODUCTS
GRANT SAVIERS

Dept: OOD FILE

To: Bob Puffer , Grant Saviers Date: MAY 77
Ken Sills, Ki vin Smith From: Gordon Bell

Loc.: ML12-1 Ext.: 2236REPLY.
F/U 5/18

Could you get the dates to make a tape, fixed head, moving head family tree
for cpu's? (it would go back to the PDP-1.) For disks the axis probably
should be approximately log (bytes) and tape it would be density.
The tree shows relationships: the start of a branch is the start of a
broject; the module is FCS; and the terminals its death.

From this figure we should get seme understanding about product life, number
or disks, time to market, etc.
Taé attacned deao lusus tne question and presents a metric for cpu's. in
leoking at the disk strategy another metric 1d(disk)t/de ia needed together
with the average age/disx. Tne time disk strategy is also attached and the
metrics are given. It's clear we must have more idealistic goals:

'1. Disks have to be separated > x2 (and preferably x3) in capacity from one
another. (See the range/disk)

2. A new disk must replace an old one based on a cost/performance metrics of
41% for high end (x2 each 2 yrs.) and at least 26% for low end (x2 each 3
yrs.)

3. Disks saould have a lifetime of more than 3 years.

Can we plot these metrics?



Page 2
Subject: Complete Family Tree and How Many Disks/Tapes? B/IV/TT

Mid 79 the picture (from the time line) is, for example:

Disk Size Factors
RL/RK 5

x2
RLOIF 10

xt.4
RK06 14

x2
RKOT 28

x2.4
RM03 66

x1.33
RPOS 88

x2
RP06 176

7
Range/Disk = 2 x 35.2 = 2.02

(Tnis doesn't look good! Is it correct?) Is it clear why we shouldn't have
so many?

GB: 1jp
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tack MENT Cras AAV YESS,
Digital Interoffice Memo

Subject: How Big Is the cou Family?

To: OOD M/C Date: 5 JAN 77
Paul Bauer

_
Janice Carnes From: Gordon Bell

Ed Corell Bruce Delagt Dept: 00D
Howard Fineman John Levy Loc.: MLI2-1 Ext.: 2236
Ken Olsen Grant Saviers
Steve Teicher Mike Tomasic

This is a suggestion for a presentation to the board presenting our cpu,
disk, printer, etc. families in terms of ranges.

Ken has been suggesting we either cut machines or explain why there are so
many. Since I can't bear to part with members of the family, I was able to
rationalize that we have the right number of machines...as compared with
IBM. (And with what I think users need.) Ironically, I took IBM to task
in 1970 for having too many nodels...(7 or 11). I proposed only three by
using multiprocessors.
The 04/34 and 45/55 are enneidered ag 1 machine each. The
L436/180/120 is similar. This is a significant innovation in design
technology and it may be the best way to approach designs in other areas
(e.g., tapes, disks, some software). In this way we get 2 products with 1

effort and set of plans!

IBM's strategy on the 360 was to have a factor of:

-- X 2 gap in price to separate the models
X 3 gap in performance

3/2
This means perf = k X cost

See Bell/Newell p587 for analysis/data (attached)

Note

Price (min-min to max of max) 1: 1257

20 - 91 Perf 1: 300 (probably high)

Models 20 - 91 Price (mins) 1: 105
Price (avgs) 1: 65

# Models 20, 258, 30, 40, 4®, 50, 65, 75, 85", 91, g5ee

* later or *# special model

or 10 (or 11) models depending how you count,

125 = 1.99 <=-- original plan

10
125 = 1.6 <--- what got sold (neglecting #95)

1.36 <--- should be 2 for Grosch's law to hold
65 = 300



Subject: How Big Is the cpu Family? Page 2
V/5/TT

Note we do a better job now then IBM did on 360! Current 11's

Range Issyes Orizinal 20
Range

1. 03 10-20 11/20 = (20-50K)
04 20-30
34 40-80

6
45 45-75 1.7 = 259
55 60-100 10

70 90-250 or

4
2.25 = 25

6 machines
or

4 machines if we count 04/34 and 45/55 as one. The PDQ will replace
45/55.

2. Factor of 2 in price is probably all a single machine can do.

3/2
Therefore 25 = 125 performance factor we should have. We get
70 for plain Fortran...but probably more when it's floppy vs. RPQ6.

3. Can't do all designs at one time! (This causes more models, less
separation.) In essence there always has to be phasing blips.

4. Must treat 8, 10, 11 as separate. possible competitive, product lines -

like Chevy, Olds, Cadillac, Each have a range and a set of customers
that move across the range.

5. Engineering resources = f(range, volume, # systems).

6. Our planning is more complex because we may sell at 2 or 3 levels of
integration (i.e., chips, boards, box, box + software),

Tne attached metrics are ones I'd like to use for measuring range(t) for
all products - disks, cpu's, printers, etc. We can measure each family and
all the machines. Note, we can get >100% overlap.

$.range - from lowest price to highest price includes holes

p - # of processors or units in catalog

$.range.effective - subtracts holes (e.g., 11-10 gap) in range to get an
effective coverage

$.r/p = $.range 1/p



Subject: How Big Is the cpu Family? Page 3

Note, there is a similar set of measures for performance,

Z-overlap = log ($.overlap diff.)/log ($.range)

$-holes = log ($.holes)/log ($.range)

GB: ljp
Attachments
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Section 3 The 1814 System /360-a series of planned machines which spon a wide performance tenge $87

awe 4 IBM System/360 Pe (power: cost) and an alternative design based on multiprocessors

Given . Proposed multiprocessoe alternatices

model Pe.power Pe.cost Quantity.Pe Pe.modet Pc.power Fe.cost

65 63 0.022 2 44 60 0.0082
75 92 0.037 3 44 90. 0.012

2 65 126 0.044
85 252 0.087 8 44 240 0.033
St 314 0.091 ll 44 330 0.045

29 1 0.00049 1 25 1.5 0.0005
25 1.5 0.00050 1 25 1.5 0.0005
33 2 0.013 2 25 3 0.001

2 20 2 0.00098
40 6 0.03 4 25 6 0.02

+ 6 20 6 0.002944 30 0.0041 1 4 0 0.0041
50 15 0.012 1 4 30 0.0041

5 between a 4 X 1 power processor and 20 power processor
"ne largest gap in the System/366 is a factor of 3 between
Vodels 30 and 40.

Conclusions

e SM System/360, by achieving a production record, has
'siftiled its principal design objective. The technical goals, how-
ever, are of interest to us here. The most interesting aspect
of the design is achieving a performance range of 314 to 1 over
series of models, with a grimary-memory size range of 2,048
21 for various computerconfigurations. Thus a user s given

:2y, though not integrated-circuit, is certainly of the third gen-
sation. Using SLT the fabrication of the models is superb.
There is a vast array of secondary-memory and terminal

'evices to couple with almost any other system. The Sys-
m/360 is the first computer to make extensive use of micro-
'"ogramming. Microprogramming is used for the definition of
ne System/360 instruction-set processor, but. more important,
ticroprograms define previous IBM computers so that a user
3n operate satisfactorily during the interim period when older
rograms are being updated to use the System/360. There are.

rovisions for multicomputer structures. Within a single com-
ter structure there is adequate means of peripheral switching
) that reliable and high-performance structures can be as-
2mbled. Early structures do not provide multiprocessing; we
sve suggested multiprocessing as a technique to achieve the
ime performance-range objectives. The io processor, though
ther elaborate, provides a certain commonality.

The instruction-set processor for the System/360, based on
a general-registers structure, appears to be overly complex, yet
incomplete, because there are so many data types. The address-
ing mechanism and lack of muitiprogramming ability make
the System/360 a hard machine to appreciate fully. Although
we praise microprogramming as a means of accomplishing
compatibility with the past, it appears to stand in the way of
getting the most performance from the hardware. Perhaps of
most significance, the System/360 may have a greater lifetime
than any past computer.
Selected Bibliography
Architecture and logical structure: AmdaG64a :Teacti63)', BlaaC64a?,
BlaaG61b7; General implementations: AmdaG64b?, CartW64, PadeAGH,
StevW64"; Microprogrammings Gree}64, TuckS67, \Webel6 : Formal de-
scription of Pc}; FalkA64*; Performance and reviews Hillj66, 66,
Model 40 modifications for multiprogramming: LindA66: Model 67:
ArdeB66, FikeR6S, GibsC66, Model 55: ContC6%!, Lipt}6s?,
Pade.A6%?; Model 91 architecture and technolom AndeD67!, AndeS67',
BolaL6s*, FianM67*a, LanyJ67°, LlovR674, SechR67*, TomaR67": Model

large set of configuration alternatives. The SLT technol-

92 iproposed': ContC6t (GrimR63a', AindaG6ic (GrimRG3b), ChenT64
(GrimR63c); Serviceabilitv: CartW64: Other references: AdamC62,
CorbF62, SharW609, WilkM63: IBM reference manuals: 1BM
System, 340 Functional characteristics manuals for cach model, IBM Sys-

44) Configurator (diagram) for cach model, 422-652)-4 IBM Svs
tem 360 Principles of Operation, A22-G510-8 IBM System, 360 System
Summary

1 V denotes the review of previous article.
71BM Systems Journal, vol. 3, nos. 2 and 3, 1964,

Systems Joumal. vol. 7, no. 1, 1965.
"IBM Journal of Research and Development, vol. 11, no. 1, January, 1987,

in A Programming Language/APL [Iveron, 1962].
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INTEROFFICE MEMORANDUM

TO: Bob Puffer DATE: January 29, 1976
FROM: Grant Saviers
DEPT: Disk Products

COMPANY CONFIDENTIAL ML1/E58
EXT: 2357

/MAIL STOP:

SUBJ: SUMMARY DISK STRATEGY

TECHNICAL POSITION - IBM has improved the areal recording
density at 34% per year since 1963. Their large disk products
have increased in capacity at this rate while the price has
remained essentially flat at $25K per spindle. DEC's product
technology lags IBM by two years for purchased disk products
(RP's) and by 4.5 years for manufactured products (RK05 and
RK06)

COMPETITION - Currently, 20% of the disks attached to DEC CPU's
are not supplied by DEC. The lost business ranges from 40% in
the OEM Product Line to 12% in end-user markets.
CURRENT PRODUCT STRATEGY - The current strategy is to build
subsystems of multiple removable spindles separated by at least
factors of four in capacity and two in cost.

FUTURE STRATEGY ~ We expect a strong industry wide move
towards fixed media for larger capacity on-line storage because
of cost and reliability advantages. Removable disk storagewill dominate low-end systems for backup, off-line storage,
and software distribution. Intermediate and large systems will
require limited amounts of removable 70 to 100 Mbyte disk storage
mixed with higher capacity fixed media storage.
Our goals are:

1. Technologically lag the 1963-1976 IBM technology trend line_
by less than 18 months with at least one buy product ASAP. -

2. Manufacture low and medium capacity (=.100 Mbyte) products
with costs equal to components suppliers. Technology should
lag IBM by less than 2.5 years by late 1979.

3. Upgrade our subsystems technology especially in the area of
"familiness", upgradability, system performance, and RAS
features.

4. Reduce corporate dependency on disk profits to permit realis-tic pricing of disk subsystems.



SUMMARY DISK STRATEGY -2 January 29, 1976

SHORT TERM PRODUCT TACTICS ("1.5 YEARS)
LOW END 1. Ship RKOSF in Q4 FY76, subject to review of

announcement and backlog impact.2. Ship RSL in Q4 FY77. Stress meeting cost and
schedule objectives.

MID RANGE-1. Ship RK06 in Ql FY77.
2. Ship RK07 ASAP at 47 or 70 Mbytes.3. Back up RK07 with a buyout able to ship in Q3 FY77.

Defer RK07 versus buyout decision until Q2 FY77.
HIGH END -l. Ship RP06 in Q4 FY76.

INTERMEDIATE TERM PRODUCT DEFINITIONS (1.5 to 3 YEARS)
It is believed that very economical mid to high capacity fixed
media products can be designed with 3350 technology (a la MemorexMaverick - an extended S/32 drive). Exploring the product spacemade practical by this technology is key before defining speci-fications and placing products.
LONG TERM PRODUCT DEFINITIONS
No meaningful statements can be made about products with an FCSin 1980 or later without substantial fundamental technologicalinvestigations.
BUSINESS FORECAST - Disk NOR is growing more rapidly than totalNOR due to demand for increased capacity compounded by signifi-cant growth of the Commercial Product Lines. Data Base Manage-ment Software will add additional impetus that is probablycurrently underestimated by DEC forecasters.

DISK BUSINESS BY74-FY79
ACTUAL FORECAST
FY74 FY75 FY76 FY77 FY78 PY79

CORP NOR 422 533 730 970 1250 1620CORP GROWTH 26% 37% 33% 29% 29%
DISK NOR 40.5 71.4 130 197 270 362DISK GROWTH 753 82% 523 37% 34%
DISK NOR 9-6 13.4% 17.8% 20.3% 21.6% 22.3%AS % CORP

GROSS MARGIN 2% 608 603 60% 608+ 603+ c
5% DISK NOR 2. 3.57 6. 9. 3.5 18.1
All data is estimate Management.

44 ag



1/2-Inch TAPE STRATEGY

The 1/2-inch tape objective is to offer a range of magtape commensuratewith the disk and system products. This includes two high performanceoptions (1600 and 6250 bpi) to appropriately support RP04, RP06, and
RK08 products. Beyond that the 3850 technology will be evaluated
from both technological and memory hierarchy standpoints. Below that
performance area low-cost, low-performance tape systems will be
produced to cover the minimum backup and I/O applications on a costeffective basis.
Strategy to be employed is to buy out technological advances (or jointventure) and develop replacements from the low end progressing as
engineering and manufacturing expertise allow attractive financial
return opportunities.
Tactics include: combining TU10/TU16 into a common drive (TU16
modified to incorporate common competitive design features) for
long-term vacuum column Massbus offering; introducing performance and
feature oriented buyout TU47 (75-125 ips with auto load); developmentof low-cost tension tape system to replace TU10 in low usage applica-tions; buyout or co-venture a 125 ips 6250 bpi system. A three
product offering can be achieved with two drives and three controllers
only if we manufacture the TU47/TU6250 drive.
SMALL SYSTEM STORAGE STRATEGY

The objective in the small system storage, area is to maintain our
leadership position gained in the floppy disk area as the small
system range extends.
The strategy is buy or license technological advances in floppies,
develop the desk-top storage and explore DS310 successor requirements
for larger low-performance storage.
Tactics include: .evaluation of double density floppy disks; evaluate
"Krypton" type storage requirements and determine viability of Nicoud
floppy, cassette, cartridge, CCD, bubbles, and undertake development;
evaluate requirements of multi-user Classic-type systems to determine
viability of floppies, super~floppies, unfloppy, or RSL.

t

Bob Peyton
Tape Engineering

- 1 - January 28, 1976



SECOND SOURCING

Tape Engineering employs second sourcing for common electromech-
anical components such as motors, solenoids, and brakes as a
normal procedure. In addition, critical items, such as tape heads,
are sourced in-house and outside. We generally dual source
mechanical parts.
We generally do not plan to multiple source major peripherals but
rather plan on supplanting them with in-house manufacture if
warranted. This decision is based on risk/return analysis both
objective and strategic. Risk factors include vendor viability,
corporate product impact, cost to qualify or develop, and assets
employed. Return factors include margins and profits, controlof supply, upside demand safety, development of technology for
next generation or unique product development and proprietaryposition.
The CalComp drive situation was a case in point where their long-term viability was in question, and an in-house development would
provide excellent returns in all the above-mentioned categories.There also were no plug replacement vendors at the drive levelinterface. In the meantime demand forecasts increased abovenominal expectations and deliveries got behind schedule. It wasdetermined that the best way of building buffer stock and protectagainst their internal ploblems was to execute the previouslynegotiated license, buy kits from them and then from their vendors,and assemble the drives here. However, the primary emphasis wasto help. them succeed on their catch-up schedule with acceptablequality drives.
To this end we (1) temporarily provided on-site material control

support,
(2) permanently are providing purchasing and QC support,
(3) provided more sophisticated test equipment for better yields,
(4) negotiated a large contract (at slightly higher price),
(5) given them larger firm delivery commitments,
(6) provided no charge-back repaire of defective drives,
(7) doing design testing and verification,
(8) made all levels of CalComp management aware of thecritical nature of their success.

Our current plan to back them up (for the long term) is to evaluatethe risk/return of either the license route (with reproduction of
heavy tooling) or production of our in-house design.

2



#1248

dl tla INTEROFFICE MEMORANDUM

TO: OPERATIONS COMMITTEE DATE: January 29, 1976
FROM: Bob Puffer
DEPT: Hardware DevelopmentEXT: 2863
LOC/MAIL STOP: ML1/E38

SUBJ: Tape & Disk Family Strategy

Attached is a chart showing our current and proposed disk and
tape offerings out through the end of FY79. The chart is
organized to show the disks with the tape units that comple-ment them. Also attached are summaries of our disk and
1/2-inch tape strategies, our second sourcing strategy, and
a brief report on the efforts we have been making to insure
CalComp's success in supplying us the floppies we need while at
the same time guarding against their failure via an in-house
licensing program.

Att.



DISK & TAPE FAMILIES
TWO DISK CAPACITIES, MBYTES

FCS 5-1 5-10 20-40 140-180 210-350 600-1200
1/76 RXOL 05 02 UL6 RP04

(TS03)
7/76 (lic nse)

OSF : RK06 ULE RPO U70
::

(Make)
U47 :

:

:

$ 047/77 / sd4 Buyout :R L
: : :

(RK07):

7/78 02 RSL+ RP07:TU6250
(Do le j : : Buyout

aDensity) :

/?7/79 RK08

Note: - indicates a product gap
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STORAGE

ACTIONS ITEMS FLOM CAST Zeview

. STOP Tag ? - NOT EecamMMENDED

IMPACT To -38 CELEASE NO TAI
IN TIME FoR cope

+ ZTo l PERFORMANCE A

2. STOP RXS2 - LELOMMAD CHANGE

+ WEAP-UP EXSd

> Buyout HEIGHT

EXAMINE HIGH DENSITY + 3"
2 SHORT MAPPowER



Impact of FY'83 Funding Plans:
1.)

3.)

4.)

5.)

6.)

The lowest budget growth rate is in the fundamental technologyareas. This is inconsistent with the technology gap and expected
future competition.
The historical trend in underfunding memories continues and will
produce uncompetitive memory products during the mid eighties.

2.)

Recent data shows that Fujitsu will soon cross the IBM technology
frontier, causing a probable two year gap for Digital by FY'85,
under current plans.
We shall miss expected major new markets and growth opportunities
in replicated video and audio disks with a major impact to our P.C.
plans. This market will be conceded to the leading. 7Japanese
suppliers.
We are not funded to support lower cost personal and portable
computerS,GS «tem y

In SSD's view, Digital is 5 years behind in the development of Data
Base Machine Technology. Can we continue to be in this position?
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SSD PROJECT PRIORITIZATION LIST

SMALL STORAGE SYSTEMS - P. BAUER

FY'83
PROJET NAME RESPONSIBLE ENGINEER BUDGET

($K)
Priority 1:

Steve Radoff 925
Clint Wooten 175
Clint Wooten 330
Carl Blatchley 4,900

Buyout Disk* John Glavin 1,150
Ed East 380

Buyout Floppy Steve Radoff 300
5.25" Disk John Glavin 0

Electronics John Glavin 1,385

FY'85
NOR

($M)

ut strategy negates the strategy of low-cost P.C.

Hard Disk Duncan Power 300

Advanced Floppy Jenny Ryan 225
5.25" Make Disk/Floppy J.Glavin/S.Radoff 0

($1,000 P.C.)
AZTEC-II®* Carl Blatchley 50

183

{in CX Budget]

leadership.

RX50
RD50
RD51
AZTEC
1/2 Ht.
RDXX
1/2 Ht.
100 MB

Common

# The buy-

Priority 2

RAINBOW

Priority 3

460

580
246

163

6

** Minimal FY'83 budget impact. Priority to be re-examined in Q4,

Priority 4:
NONE

Priority 5:
NONE



SSD PROJECT PRIORITIZATION LIST

ELECTRONIC STORAGE DEVELOPMENT - P. VAN ROEKENS

PROJECT NAME

Priority 1:

64K Upgrade
1MB MOS MEM.

Memory

1MB Array

NONE

Priority 5:
NONE

RESPONSIBLE ENGINEER

B. Coates
Given

D. Ellis
Given

Given
R. Given

D. Ellis

Given

($K)

FY'83 FY'85
BUDGET NOR ($M)

SOURCE

658 SSD 104
199 SSD 42
252 LSG 41

244 SSD
200 32-BIT
494 SSD 69
162 32-BIT 45

170 LSG 12

400 TVG

11/780
MS11-PB
VENUS 4MB Array
SCORPIO

MSV11-dA/JB
NAUTILUS Memory

Priority 2

JUPITER

Priority 3

DIAG. ASSIST MODULE

Priority 4 :



SSD PROJECT PRIORITIZATION LIST

MID-RANGE & LARGE DISK DEV. T. BURNIECE

FY'83 FY'85
PROJECT NAME RESPONSIBLE ENGINEER BUDGET NOR

($K) ($M)
Priority 1:

RA81 Mike Hammer 1,208 500
RA60 Bert Miller 3,467 350

HSC50 Ralph Platz 4,519 60

UDA52 Bill Mathrani 448 100

RAXX Pete Svendsen 1,900
RAXY* Pete Svendsen 45

BSA50 Bill Mathrani 800
RDZX (100 MB 5.25") Bert Miller 1,129 20

* Minimal FY'83 budget impact. Priority to be re-examined in Q3/Q4 '83
based on RA60 market acceptance.

-Priority 2:

e Ralph Platz 500 10

NONE

Priority 3

HSC Cach
Data Base Machine

Priority 4s

NONE

Priority 5:
NONE



SSD PROJECT PRIORITIZATION LIST
+

TAPES ENGINEERING D.W. BROWN

PROJECT NAME

Priority 13

'TU8O

Priority 4:

NONE

Priority 5:

NONE

RESPONSIBLE ENGINEER

M. Cucina/D. Christman
M. Cucina
B. Richmond

M. Cucina

FY'83
BUDGET
($K)

793
604

2,308

509

FY'85
NOR

($M)

62
112
116

TA78
TU81/TA81
MAYA

Priority 2 :

NONE

Priority 3 :

38



ATTACHMENTS

A. SMALL STORAGE

B. ELECTRONIC STORAGE

C. MID RANGE STORAGE

D. MAGNETEIC TAPE STORAGE

PAUL BAUER

PETE VAN ROEKENS

TOM BURNIECE

DAVID W BROWN
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INTEROFFICE MEMORANDUMdigital

TO: Grant Saviers DATE: 4 October 1982
FROM: Paul Bauerec: SSD DEPT: SMALL STORAGE SYSTEMS
EXT: 223-6581
LOC: ML01-3/T62

SUBJ: SMALL STORAGE SYSTEMS BUDGET REVIEW

Following is the information requested in Bob Flynn's memo of 9/27/82.
I. High Level Summary of Changes to Plans

The Small Storage System plan was based on an increase in
staffing from our present 94 people to 121 at end of year.With zero population growth and the latest inputs from the
System groups the following major changes occur:

1. Because of people constraints, the Rainbow add on box and the
RDXX do not get developed, and Aztec II is deferred 1 Quarter.

2. Based on the latest input from the systems groups, we have
put projects for an 1/2 height minifloppy (RX26) buyout and
an 1/2 height 5 1/4" hard disk ahead of the Rainbow add on,Aztec II and RDXX projects. The revised priority ranking is
contained in section D. of this package.

3. With these revisions, we are still missing some resources to
accomplish all our tasks.

4. These changes put us firmly back on a buy out path. It is
clear that leadership will not be achieved in floppies or
very small disks, and there will be morale problems among
the development teams when faced with the prospect of
more buyouts.

5. The floppy effort is most profoundly hit by the zero
population growth. The combination of RX50 project completion
and the move to Westboro has left them short many people, and
they will have difficulty restaffing under the present people
rules. This resource shortage will hamper our efforts to sell
the RX50 OEM, since we will have no futures to discuss.



INTEROFFICE MEMORANDUM

summary:
The attached graph compares TA81 and TA78 performance on HSC.

Grant Saviers ML03-6/E94 DATE: 10/5/82 Tue 16:21:30
FROM: David W. Brown
DEPT: TAPES ENGINEERING
EXT: 292+2070

CC: SSD STAFF Loc: YWwo /G2
SUBJECT: TA78 VS. TU81 i

1. Performance Comparison on HSC

TO:

In

TA78 TA81

HSC Local Backup 1 6
VMS Image Backup 1
. @ 200 KBYS

VMS File Backup
. @ 75 KBYS

.6

7

Comments:

HSC will have a very fast local image backup which is expected
to keep the 125 ips TA78 running continuously. The TA81 per-
formance will be limited by the 75 ips speed.
For file-oriented backup routines, the HSC is a data path only
and contributes nothing to tape performance. No buffering for

tape drives has been provided in HSC.

10 and 20 software routines like Dumper have not been
to provide buffering for streaming tape drives. This
to be done or the performance of the TA81 will drop
what is shown above. This will certainly be

a.

b.

Streaming
c. DECsystemrewrittenwill have

far below
unacceptable.

2. $FRS Impact
This decision would also leave HSC without any tape until May,
1984, when VMS 3B will be released, because TA81 misses the window
'for VMS 3.4.
FRS in Q4, FY83.

Under the current plan, TA78 will be available at HSC
Jt



a

We have explored the possibility of using TA78 prototypes forsoftware development to permit a Q2, FY84, FRS on TA8i on HSC underVMS 3.4. The VMS people have told us that this is not a workable
and 3.4Plan because of the differences between 3Bextensive field experience with the TA78 will t

and because
under this Plan. be generated

3. Budget Impact
If we cancel the TA78 and continue work on the TA81, three peoplecan be freed up for work on MAYA. The FY82 budget impact will be a$200K transfer to MAYA.

DWB/br
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ORITIZE NAME TECHNICAL Jos
OGRAM SKILL CODE

ZTEC IIT BLATCHLEY MGR E02
CCLE SERVO/SANAL E03

BELLETTIER SUPERVISOR 05
KIRK ANALOG 209

LEWIS ANALOG/CIG E11
VESESKIS SERVO/ANAL E09
WALTERS DIGITAL 03
BAGLEY OIGITAL 213

WILOING-WH M-COOE 209
ZAYAS M-CODE 07

*REQ 50520 M-COOE 09
CUFFY MGR 02

HAMSLEN ANALIG/CIG 07
STRYER ANALOG E07

SMALL STORAGE SYSTEMS
MANPOWER LOADING SCHEDULE

FY83-FY84
Page

eo
f

Q4Fy83 01FYS4QIFY83
Q2Fye4

Q3FY83Q2FY83 :

Q3FY84 Q4FY84

75 75 75
5a .75

5a
5a. 75
5a 10a 100

100
10a 100
10a 100

5a 75 100
100

10a . 100 100 100

sa 10 100 100

<



SMALL STORAGE SYSTEMS
MANPOWER LOADING SCHEDULE

FY83-FY84

1/2 Height
5 1/2" Hard Disk e

TOOLING ENG E09

1u CODE & DEVIC LOGIC 09STEPPER ALGORITHM E07

RX52

®

01FY84 Q2FY84

50 95
100 10a

-100

100 10a
100 100
5a 100

100 100

100 100
100 100
100 100

100 104
100 50

100 1aa
100 10a
10a 104
100 100

Q3FY84

100
100
10Q
20a

Q4FY84PRIORITIZE NAME TECHNICAL JOB QLFY83 Q2FY83 Q3FY83 Q4FY83
PROGRAM SKILL CODE

WOTON sor E05
100
100
100
100.

50SCHNEIDER M.E. E03 100 100 10a
100 100 400

STILLMAN MLE. E09 100100
ANOLOG E07 100

MECH ENG E09 100 100 100MBCH DESIGN EOS 100..

HEADS?MEDIA E09
E07

THREE TECHNICIANS E72
NICHOLE TECH. E71

OLE TECH. E62 100 *190
*OPEN E72 100 130TECH
HANSON TECH E90 75 75 35100 100 130

100 190

e Supervisor E05 ™ .50 100 100
*Hatherill-Repl. Tech. E90
*Berthiaume M.E Fll 100 100 loa 100 100

50 100 . 100
100 100
100 100

10aRDXX: East EQS 5a 114
STILLMAN M.E. EOD 75 75 75 10a 25

104
*053751*
WALLACE Analog EG7 5a 75

EOS 100 100Analeg 100 12a 50
100*D53752* Legic EQQ 25 100 110 5Q

Tech 100 100 100Hanson E09 10a 10a 1aa
*Open Tech EJ2 140 2100
Open Tech E62 507 5a 100 100



Impact of FY'83 Funding Plans:
1.)

2.)

3.)

4.)

5.)

6.)

The lowest budget growth rate is in the fundamental technology
areas. This is inconsistent with the technology gap and expected
future competition.
The historical trend in underfunding memories continues and will
produce uncompetitive memory products during the mid eighties.
Recent data shows that Fujitsu will soon cross the IBM technology
frontier, causing a probable two year gap for Digital by FY'85,
under current plans.
We shall miss expected major new markets and growth opportunities
in replicated video and audio disks with a major impact to our P.C.
plans. This market will be conceded to the leading Japanese
suppliers.
We are not funded to support lower cost personal and portable
computersg y hig, .

In SSD's view, Digital is 5 years behind in the development of Data
Base Machine Technology. Can we continue to be in this position?



SSD PROJECT PRIORITIZATION LIST

SMALL STORAGE SYSTEMS - P. BAUER

FY'83 FY'85
PROJET NAME RESPONSIBLE ENGINEER BUDGET NOR

($K) ($M)
Priority 1:

RX50 Steve Radoff 925 460
RD50 Clint Wooten 175
RD51 Clint Wooten 330 580
AZTEC Carl Blatchley 4,900 246
1/2 Ht. Buyout Disk* John Glavin 1,150
RDXX Ed East 380 183
1/2 Ht. Buyout Floppy Steve Radoff 300
100 MB 5.25" Disk John Glavin 0 [in CX Budget]
Common Electronics John Glavin 1,385

* The buy-out strategy negates the strategy of low-cost P.C. leadership.

Priority 2

RAINBOW Hard Disk Dunean Power 300

Priority 3

Advanced Floppy Jenny Ryan 225 163
5.25" Make Disk/Floppy J.Glavin/S.Radoff 0

($1,000 P.C.)
AZTEC~II** Carl Blatchley 50 6

** Minimal FY'83 budget impact. Priority to be re-examined in Q4.

Priority 4:
NONE

Priority 5:
NONE



SSD PROJECT PRIORITIZATION LIST

ELECTRONIC STORAGE DEVELOPMENT - P. VAN ROEKENS

FY'83 FY'85
PROJECT NAME RESPONSIBLE ENGINEER BUDGET NOR ($M)

($K) SOURCE
Priority 1:

11/780 64K Upgrade B. Coates 658 SSD 104
MS11~PB 1MB MOS MEM, R. Given 199 SSD 42
VENUS 4MB Array D. Ellis 252 LSG 44
SCORPIO Memory R. Given 244 SSD

200 32-BIT
MSV11-JA/JB R. Given 494 SSD 69
NAUTILUS Memory R. Given 162 32-BIT 45

Priority 2

JUPITER 1MB Array D. Ellis 170 LSG 12

_Priority 3

DIAG. ASSIST MODULE R. Given 400 TVG

Priority 4:

NONE

Priority 5:
NONE



SSD PROJECT PRIORITIZATION LIST

MID-RANGE & LARGE DISK DEV. - T. BURNIECE

FY'83 FY'85
PROJECT NAME RESPONSIBLE ENGINEER BUDGET NOR

($K) ($M)
Priority 1:

RA81 Mike Hammer 1,208 500
RA60 Bert Miller 3 46-7 350
HSC50 Ralph Platz 4,519 60
UDA52 Bill Mathrani 448 100

RAXX Pete Svendsen 1,900
RAXY* Pete Svendsen 45

BSA50 Bill Mathrani 800
RDZX (100 MB 5.25") Bert Miller 1,129 20

Minimal FY'83 budget impact. Priority to be re-examined in Q3/Q4 '83
based on RA60 market acceptance.

Priority 2:

NONE

Priority 3

HSC Cache Platz 500 10Ralph
Data Base Machine

Priority 4:

+

NONE

Priority 5:
NONE



SSD PROJECT PRIORITIZATION LIST

TAPES ENGINEERING - D.W. BROWN

PROJECT NAME

Priority 13

TU8O

Priority 4:

NONE

RESPONSIBLE ENGINEER

M. Cucina/D. Christman
M. Cucina
B. Richmond

M. Cucina

FY'83
BUDGET
($K)

793
604

2,308

509

FY'85
NOR

($M)

62
112
116

TA78
TU81/TA81
MAYA

Priority 2 :

NONE

Priority 3

38

NONE

Priority 5:



ATTACHMENTS

A. SMALL STORAGE

B. ELECTRONIC STORAGE

C. MID RANGE STORAGE

D. MAGNETEIC TAPE STORAGE

PAUL BAUER

PETE VAN ROEKENS

TOM BURNIECE

DAVID W BROWN



INTEROFF ICE MEMORANDUM
MEMORANDUMdigital

TO: Grant Saviers DATE: 4 October 1982
FROM: Paul Bauerec: SSD DEPT: SMALL STORAGE SYSTEMS
EXT: 223-6581
LOC: ML01--3/T62

SUBJ: SMALL STORAGE SYSTEMS BUDGET REVIEW

Following is the information requested in Bob Flynn's memo of 9/27/82.
I. High Level Summary of Changes to Plans

The Small Storage System plan was based on an increase in
staffing from our present 94 people to 121 at end of year.With zero population growth and the latest inputs from the
system groups the following major changes occur:

4

1. Because of people constraints, the Rainbow add on box and the
RDXX do not get developed, and Aztee II is deferred 1 Quarter.

2. Based on the latest input from the systems groups, we have
put projects for an 1/2 height minifloppy (RX26) buyout and
an 1/2 height 5 1/4" hard disk ahead of the Rainbow add on,

* Aztec II and RDXX projects. The revised priority ranking is
contained in section D. of this package.

3. With these revisions, we are still missing some resources to
accomplish all our tasks.

4. These changes put us firmly back on a buy out path. It is
elear that leadership will not be achieved in floppies or
very small disks, and there will be morale problems among
the development teams when faced with the prospect of
more buyouts.

5. The floppy effort is most profoundly hit by the zero
population growth. The combination of RX50 project completion
and the move to Westboro has left them short many people, and
they will have difficulty restaffing under the present people
rules. This resource shortage will hamper our efforts to sell
the RX50 OEM, since we will have no futures to discuss.



PRIOCT TILE
PRCOSR AMS

PRCGR AY
OFFICE

TOTAL

PREOUCT
SUPPC RT

RKOZ/RKGT

exs0

RXS0 DEVEL
RXSG PPCO.

POS0

R0 S0 O EVEL
R050 PRO.

GEL

ROSI OEVEL
RCSL PRED

ALTEC

FORECAST
AZTEC OEVE
AZTEC PROD

CCMM OA
FLELTRONIC

SEY

CoEsS. Cev ELCP.

QT@ TOTAL
fye3

&.0
Qe 20

26
8k

91 10.0
Q2 5.0
q2
a4

SUEP.

a 1.5
Q2 1.5
Q? 1.0
a6

SUPP.

a 2.8
Q2 2.2
Q2 2.0
us

SUFP.

Q1 2220
az 22.0
Q3 22.6
as 2220

sure

PROJECT
OPT

& ENG°S #TcCH'S

1.8
1.3
1.0

1.8
1.0
1.
0.3

PEOPLE
DT AGNOS=

TICS

SMALL STORAGE
_ SYSTEM

OCTAdsER JUIGET PASS

LOADING
PROUUCT SUPPORT

1.5
1.0
0-5

ee w
w

FYt3
3«9

1.0

FY63
MANPOWER
cost

320.0

125.0
297.5
175.0
5163
31.3
454.0
185.0

9069
9503
$2.5
21.3
173.0
135.0

74.7
$6.3
61.3
32.8
245.0
20.0

541.3
571.3
571.3
$71.3
2501.0
90.0

IIA. Page 1 of "2

PROJECT SPENDING FY93
SK

QIFYS3 Q2FY83 Q3FY93 04FYR3 TOTAL

85.0 95.0 105.0 115.0 400.0

37.0 39.0 38.0 150.9

340.0 41000 750.0
49.0 020 160.0. 140.0 400.0

100.0 40.0 $5.0 175.0:
32-0 46.0 56.0 67.0 260.0

100.0 110.0 75.0 45.0 330.0
1060 20.0 30.0

1100.0 1300.0 1500.0 1609.9 5500.9
1100.0 1200.0 1300.0 1300.0 6700.0
3000 66.0 69.0 76.0 20909

1.0 1.0
1.0 1.0

36-0
5.6 2.0 1.5 1.0
3. 209 1.5 1.0

2.0 1.0
2.0 1.0

1.9 1.0
1.9 1.0
160

1.0

0.5
0.5
0.8
1.0

9.0
9.0 4.0 1.5
9.0 6.0 1.65
9.0 3.9 1.5

8.5 1.0 2.5 181.3
ae8 291.314.6 1.0

14.2 1.5 2.8 390-9
15.5 2eS 329 338.1 s

L2796S 200.0 300.0 400.9 435.9 1385.0

Q1



PPCJECT QTR

FLOPPY
TENSI OAS

kXSO 22
WRAP-UP Q2

Qe
TOTAL

172 HEIGHT Q2
5 174°" Q2
FLOP PY

BUY-OUT
TOTAL OEV.
PROO SUFP

RAXK Q2
Q2
Q4

TOTAL

NAR0 0ISK 03

TCTAL

94
TOTAL RxS2

ROXXKy, 300

TOTAL REX

aztec If Q4

Qi
Q2
Q3
Q4

RAINBOW 92

Qt 94 8
118.0

q3 117.0
Q4 116.0

SMALL
PEOPLE
$0.5
64.5
S620
4668

PEOPLE

PROJECT OZVEL,
# ENG'S # TECH?

1.

25.6
25..
2520

Cust

OLAGNIS PRODUCT SUPPORT
TICs

12.0 6.0
12.0 665

SEC # $

# ENG'S # TECH? cast

10.0
32.8
17.8
$06

41.3
92.5
87.5

211.3

51.3
89.7
BGT

23066

3243
225.0
236.30.5. 25149
34664

35.6
$1.3

0.5 66.9
153.8

16.0
65.9
115.9
126.1

3.0 $020

34.3
4249
27.3

104.4

STORAGE SYSTEMS
SUMMARY
1965.

FY93
12.0 4.0 3.0

.1200 5.5 3.
3.0
3.0

PPOGRAM
OFFICE

735601 BUCGET
SHORTFALL

MANPOWER

PPO. DEV
PROD.SUPP

FCRECAST

QUFY81

19.0

10.0

25.0

To e€

GRouP
1990.0
135.0
85.9
2213.0
2153.0
-50.7

PROJECT
Q2FB

30.0

$5.0

3320

78.0

FUNDEO

SPENDING
2690.0
171.0
95.0

+ 2956.0
2681.9

SPENDING
Q2FY8

50.0

110.0

90.0

.32820

125.0

SUMMARY
2770.0
319.0
105.9
3185.0
2710.0
475.0

$X

130.0
20.0

100.0

350.0

130.0

155.0

"OUTSTCE NF STORAGE

FY33
3970-0
381.20
115.0
3566.0
3004-0
560.9

IIA. Page 2 of 2
TOTAL
Fv83

1.5
0.8 G.3

175.025-0

1.0
3.0 2.0

We 3.3 2.0
300.0
20.0

2-0 1.0
3.5 1.8
3.5 1.8

250.0

Q1 1.0 1.0
174°° Q2 9.0 49 :

9.0 5.0
Q4 9.0 §.0

$0.0 225.0 950.0

K PRS2 c.51
Q3 2.0 1.0

1.0
60.0 225.9

223
&.§ 223
§.0 20S

380.0348.9

$0.0

0.7 1.8

SYSTEMS0
Q3 1.3

0.8

10520.0
1000.0
400.022

11920.0
10540.0
#1349.0



SMALL
PAGE 1.0f 6

STORAGE SYSTEMS
MANPOWER, LOADING SCHEDULE

FY33-FYBS

PRIORI TILE NAME TECHNICAL J08 QIFYS3 QZFYS3 G3FY83 Q6FYS3 QLFYS a2Fy 84 Q3FYas QSFY86
PROGR AM SKILL cooe

RKS0 RYAN SUPERVISOR 205 100 Ty)
EAST SUPERVISOR 05 100 $0.

CARMAN €09 100 50
WARREN Bebe Ell 100 50

BERTHIAUME Meee 11 100 $0
BROWN Locrc 09 100 50
ENGLZSIN CIR-DES. €11 109 50
Chaurrte ANALOG 0? 100 50
PACUIN Rew 0? 100 50

@CCLLEGES Eeke 13

KAPENAS TECH €70 100 50
HATHERTLL TECH €72 100 50

AUBREY TECH 271 100 50

050 BOTTON SUPERVISOR 05 50 50 50
NEWFELL LOSIC fll 300 200 $0

R0$1 MOTTCN SUPERVISOR ECS 50 50 50 50
WALLACE ANALOG EO? 100 50 25
STILLMAN MoE. 09 25 25 25

EVAN ANALOG 100 200 100 50

BERQUIST TECH #72 100 100 300 2s
JANUSK "TECH 62 25

BELLETTIER SUPERVISOR 95 50 so 25
KOK ANALOG 09

LEWIS IHALDGIOIG 511 50 28
VESESKIS SERVI/ANAL 09 - 60
WALTERS DIGITAL €09
CAGLEY DIGIT&L 50

WILOING-WH M-CUDE 50
aavas M-CODE 07 50 25

@REQ 50520 H-CODE 09 100 50 $6 50
CUFFY MSR 02

HAMBLEN ANALOG/DIG 07
STRYER AKALOG €0T 5a

CRITTENTEN TECH €73 100 . $0
MUTNANSKY TccH E90 100 50

NICHILE TECH eri 100 100 100
JANUSK 25 2sTECH €62

11

AZTEC CLATCHLEY MOR 02 100 100 $0 25100
COLE -SERVO/ANSL 03 $0 25

F13
09



PAGE 2

SYSTEMSSMALL STORAGE
MANPOWER LOADING SCHEDULE

FY83-FYS4 ;

AZTEC FARIKH MGR 02 loo. 106 100 100 $0 25
GIFFORO Pot. 07 100 $0
HINLEIN Moke eo? 50 25
HEARN 07 , 7S

c°cay Moke ell
CONDON FQUIP. DES NOD

CITTA TECH evi 100 100
WILLEY TECH E73 $0
MITCHELL TECH 90
LANDIS TECH €70

FEUERSTZIN TECH E
E RL ICHF AN TECH 70

IVES TECH 83
KEWELL TECH 82 100 $0
O°LEARY TECH 82

PRIORITIZE NAME TECHNICAL J08 QLFYa3 Q2Fya3 Q3rya3 Q4FY83 OLFYs4 . Q3Fye4 Qarys4
PROGRAM SKILL CODE

RUTNAK Mel 09
REWMAN ANALYSIS 211

CCMN OK 100POWER

ELECTRONIC 100 300 100 100 100 190 109 190CROWN
SUPV E05 40

EQT 100 493 +99 1981

CLINE AN GLOG 31
set RCLLINS ANALOG 07 100 100 100 100 100 100 100 108

LOGIC EQT 50 100 100 190 100 100 100 190@REQ 52702 ANALOG €09 =0- 100 100 100 100. 200 100 100

AbTT SERVI 09 100 100 100 100 100 100 109 100
WELNQICH 03 100 100 100 '100 190 100 190100

SETO LGSIC 09 100 100 100 100 190 100 100

ih8 100 100WELLE? LOGIC it $a

EVAN ANALOGS Ell 50 100 100 10a 100NEWFELL LOGIC FIL 5n 109 19 2109 aan

2 = ENG LOGIC 07 200 200 200 200 200 20a 200
ENG ANALOG E09 190 100 100 100 Joa 1aa 1aq

1

TECH 62 25 7$ 100 109 100 160 100
JANUSK
BEREQUIST TECH 99 190 00 190 100 100 100 190



SMALL STORAGE SYSTEMS
MANPOWER " LOADING SCHEDULE

FY03-FY84

FLOPPY EXTENSIONS

CRITTENDEN TECH E73 25 25

1/2 1eIarr 5 1/4"

WARREN ME. Ell 50 75 50 50 50
*CHAUTIN-REPIA. E.E. E09 50 50 50

CRITTENDEN 'TECH. E73 50 75 75 100 100 100
*KAPENAS-REPLA, TECH E70 50 100 100 100
®AUBREY-REPLA. TECH E71 25 25

RYAN SUPERVISOR 05. 25 50 100 100 . 100 100

ENGLESON C.R.DES. Ell 50 100 100 100 100 100 100
*MUTNANSKY-REPL. 'TECH B09 50 100 100 100 100 100 100
*AUBREY-REPL, TECH E71

:

PRIORITIZE NAME TECHNICAL JOB QIFY83 Q2FYa3 Q3rys3 Q4FY83 OIFYs4
PROGRAM SKILL CODE

R50 WRAP-UP RYAN SUPERVISOR 05 25 25
CARMANCR MLE. 09 2 50 25
WARREN MLE. Ell 25 50 25

FLOPPY RADOFE MSR, E02 100 100 50 50 25
BROWN IOGIC E09 50 100 100 100 100

100

50
*NEED RAW RWW E09 50 + 100 100 100 100 100 100

CARMEN M.E. 09 25 50 50 100 100 100 100
®CHAUTIN-REPLA, E.E. E09 50 50 50 100 +

*
100 100 100

50 75 100 100 100 100



SMALL STORAGE SYSTEMS
MANPOWER LOADING SCHEDULE

FY03°FY84

PRIORITIZE NAME TECHNICAL JOB 01FY93 Q2FYA3 Q3FY83 Q4FY93.
PROGRAM SKILL CODE

AZTEC IJ.
(Cont) PARIKH MGR E02

GIFFORD M.E. E07
HINLEIN ME, E07

HEARNHINLE MLE. 07
HUTNAK M.E. E09
NEWMAN ANALYSIS Ell
O'DAY M.E. Ell
CONDODN Equip. noo °

CITTA TECH E71
MILLEY TECH E73
MITCHELL 'TECH E90
LANDIS TECH E70.

ERLICHMAN TECH E70
IVES TECH E83
NEWELL TECH E82
O'LEARY TECH E82

JANUSK TECH E62 75 50 50
100 100 100

PAGE 5

Olrye4 02FY84 03FyYe4 Q4rya4

50 75
5a

100 100
100 100

50 50 50

100 100 100 100
50 50 50 50

50 100 100 100
e 100 100

a
100 100 100 100laa 100. 100 100
5a 100 100 100

5a 100 100
100 100 100 100

®

POWER SUPV.. . E05 40 40 25
HELLER LOGIC - Ell 50 100 50RAINBOW

:

*OPEN TECH E62

:
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III.

a

PROJECT

AZTEC

Floppies

CommonElect.

1/2 Hgt.
5 1/48
Hard Disk

RDXX

RAINBOW

Prod.
Support
- Floppy

SMALL STORAGE SYSTEMS
MANPOWER NEEDS

TECHNICAL SKILLS

M-Code Eng.
East Replacement-Supervisor
Berthiaume Replacement -.Mech.
Chautin Replacement - Elec.R/W
Read Write

Analog Eng.
Analog Eng.
Logic Eng.
Logic Eng.

Mech. Eng.
Mech. Design
Tooling Eng.
Heads/Media
R/W
U Code + Device. Logie
Stepper AlgorithmTechnician
Technician
Technician
Analog Eng.
Logic Eng.Technician
Technician

Extensions Prod. Support Eng.
- 1/2 Height Prod. Support Eng.

5 1/4"
Hard Disk

' 07

E07

QTRJOB
NEEDEDCODE

Q2E09

Q2
Q2
Q3
Q3

E05
E11
E09
E09

Q2 .E09
Q2
Q2
Q2

E07

Q2
Q2
Q2
Q2
Q2
Q2
Q2
Q2
Q2
Q2

E09
E09
E09
E09
E07
E09
E07
E72
E72
E72

Q2
Q2
Q2

E09
E09
E72

Q2E62

Qa

Q3 .

Ed Sypek
10/4/82
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IV. PROJECT INVESTMENT PRIORITY AND RESPONSIBLE ENGINEERS LIST

Priority 1 ~ Absolutely critical to Strategy

FY83 FY85
BUDGET NOR

PROJECT ENGINEER ( $K) ( $M)

RD51 Clint Wotton 330 580

2

Steve Radoff 750+ 175 460
RD50 Clint Wotton 175 0_

Aztee %'S . Carl Blatchley 2464900

RD 2

Floppy Extension\ Common Elec. Set John Glavin NA138
Drive

754
175 NARX50 Wrap Steve Radoff

1/2 Hgt. buy out 300 NASteve
Jenny Ryan + 250 NAAdvanced Floppy=

1150 NA
1/2 Hgt. low cost
hard disk John Glavin

Priority 2 - Substantial Existing Commitment

Jenny Ryan 225 163
1

Aztec II Carl Blatchley 50 6a
RDXX AL 1 Ed East 380 183

65 S

Priority 3 - Supports Base Strategy ee
>

Rainbow Duncan Power 300

0

2



V SMALL STORAGE SYSTEMS

/4/82

TUS8 RX50
.25MB DCl1aa 2 x 400KBCARTRIDGE $175 DRIVETAPE

5K
;

_ 1/2 RX52 TANDON'S 1+2MB
800KB REM. 1/2 HT 5 1/4"
$156 DRIVE FLOPPY REM.
PORTABLE $150 DRIVE OR
PERSONAL TANDON'S 3.5"
COMPUTER UFLOPPY (SONY

COMPATIBLE)

SK RKZZ IBD 489 RX5O - "TEAC FDS5E 1/2 RX52/ TANDON'S 1-2MB2x SMB 2x 1.0MB 2x 406 KB 1/2 HT 1/2 HT RDS@ 1/2 HT 5 1/4"REMOVABLE REMOVABLE REMOVABLE 5 1/4" FLOP. 800KB/S5MB FLOPPY = REM.QBUS, UBUS AQGKB. REM. REM./FIXED $154 DRIVE +25K $975 SUBSYS. $350 SUBSYS. $152 DRIVE $150/$225 TANDON'S SMB$3900 MLP $4000 MLP $995 MLP(1) DRIVES 1/2 HT 5 1/4"
FIXED DISK

- $380 DRIVE

RSS SEE NOTE 2

WPS78 PCl1EO PC1OG+
PC260 PC20G+

".. P0308 PC300+

25K RX@2 - DSD 480 RDSO/RX59 BUYOUTO5) RD52/MAYA BUYOUT2x .5MB '2 x 1.0MB 10MB/ 10=20MB 50-100MB/50MB 58-100MB
REMOVABLE REMOVABLE 2% 400KB 5 1/4" FIXED/TAPE 5 1/4" PIXED

Je

5TEM BEST BEST BESTBESTICE DEC COMPETITION. DEC COMPETITION DEC COMPETITION DEC COMPETITIONND FY81 FY81 FY83 FY83 FY85 FY85 FY87 FY87

2 x 400KB :

$175 DRIVE :

+



OMB 58-1G0MBREMOVABLE REMOVABLE 2 x 400KB 5 1/4" FIXED/TAPE 5 1/4" FIXEDQBUS, UBUS FIXED/REM. FIXED + 880KB CT, QBUS, UBUS + TANDONaK $975 SUBSYS. CT, QBUS, 5 1/4" FLOPPY $650/$350 CARTRIDGE TAPE$3988 MLP $4008 MLP UBUS DRIVES $1900 + $359

$3808 MLP(3)

RD51/RX58
10MB/
2 x 460KB

DECMATE I FIXED/REM. PC350+,: $606~$700 (4) / LCP=S+$25
PC358, LCP=5

REM./REM. FIXED/FLOP. 20.4MBR TAPE
QBUS, 0-22 QBUS, UBUS QBUS, UBUS$1400/$1100 $2972 $4931 $2309 $6459$6.9K/$5.6K $9208 MLP $9908 MLP

J2MBITS/IN2 5MBITS/IN2 24MBITS/IN2or
LYNX/PUMA
10MB/42MB11/23, 11/23+, 11/738, REM./FIXED LOW COST 11/73011/24, 11/34, ORION, LCP=8 $4309 SCORPIO, ORION11/44, WPS 200 11/23+ LCP~8

S:

$625 (4) /$250
DRIVES

:

K RL@2/RLG2 DSD 880x/38 RC25 (AZTEC) LARK II AZTEC IL HITACHI 81225MBE+25MBR 128MB FIXED +10MB/10MB 32MB/1MB 20.4MBF + 75MBF+75MBR

:

PC388 = Includes Controller
Any number of 1/2 HT 5 1/4" floppies and micro floppies
Imputed hardware MLP for PC35@ - priced at $3500 which includes CTAB-19 software
Buyout price
Many vendors will begin delivering 16-20MB drives in FY83
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1982

REKRREHKREKEERERE
*d # INTEROFFICE MEMORANDUM
HERRERARRREREED

TO:

"eas

Grant Saviers DATE: 4 October 1982
FROM: Paul Bauer

SSD DEPT: SMALL STORAGE SYSTEMS
. EXT: 223-6581
LOC: ML01-3/T62

SUBJ: PROJECT PROPOSALS IN RESPONSE TO LAST SSD WOODS MTG.

Attached are proposals from the Small Storage group in
response to.the product needs identified at the last
SSD Woods meeting.

1/2 Height 5 1/4" Floppy Buyout
Ve Height 5 1/4" 10MB Hard Disk

The budget and manpower consequences of these proposals
-have been incorporated into the latest budget review
and analysis.

/mpe



DOUBLE-SIDED HALF HEIGHT FLOPPY BUYOUT

GETS: DOUBLE SIDED CAPACITY (818Kb/DISK)
PRODUCT QUAL IN MAYNARD
SHORTEST TIME TO MARKET
LOW COST
RXSO CONTROLLER INTERFACE

DON'T GETS: COMPETITIVE TECHNOLOGY BASE
1.2Mb/DISK
NEW MEDIA

82 3 ae a2 83
-

I

1

J

DRIVE EVALUATION f

MEDIA QUALIFICATION I

i
I

I

!

Bi 04
b=

HRIVE VENDOR SURVEY

VENDOR SELECTION
ECO ACTIVITY
DMT PREPARATICN
DHT
PAT
FVS

173

{ . ENGINEERS

2 TECHNICIANS

HECH,DRAFTING
DIAGNOSTIC ENS.
TEE
MTA

ENPP
CONP.ENG.
UL & DECI02
RELIABILITY
MODEL SHOP
TOOLING

MATERIAL
ECD

CONTINGENCY

FIRST YEAR PROJECT TOTAL - $289k YEAR PROJECT TOTAL - $254kSECOND

PROJECT GRAND TOTAL - $553K

30 Kh 20 1017 HEADS/HEDIA
20 1 1 0{8 CAPITAL J

E. EAST 29-SEP-82

120 1 2 0
20 69 200 60 40 40 6

0 0 2 2 12 0
0 0 23 Zz il it23 6

3 P.C.DESIGN i 0 6 6 0 0 0
a 5 5 0 64 0 6 0

5 J 0 0 6 5 3 3 0 6

§ 0 0 0 o ! 0 0 0 0

7 a 6 0 0 | 0 0 0 0

8 0 0 0 | 0 0 0 0

§ 0 0 0 3 5 0 0
16{0 10 065506

24 000

12 10 00

13 0096000
15 2014 15 000

15 00000000
{§ 10 10 | 10 10 00

20 {22 103TOTALS 129 141 39 0

560
00000



DOUBLE-SIDED HALF-HEIGHT FLOPPY BUYOUT - COST JUSTIFICATION

il. RELIABILITY: 40K

42,

14.

17.

18.

ENGINEERS: 4.58

2.08
5.58

2. TECHNICIANS: 8.08

4, MECH.DRAFTNG: 20K

3. DIAG.ENG.: 17K

9. COMP.ENG.2 11K

10. UL&DEC102: 30K

MODEL SHOP: 45K

MATERIAL:

is. CONTINGENCY: 40K

HEADS/MEDIA: 100K

CAPITAL: 30K

FE- DEVELOPE A TEST AND EVALUATION PROGRAM TO
ACCESS THE MATURITY OF THE DRIVE BY MEASURING
IT AGAINST ITS SPEC. DEVELOPE TEST TECHNIQUES
AND HARDWARE AND CARRY QUT THE TEST PROGRAM.

ME- EVALUATE THE MECHANICAL MATURITY OF DRIVES
AND DEVELOPE VENDOR IMPLIMENTED Eco's

SUPERVISOR- COST, SCHEDULE» AND TECHNICAL
MANAGEMENT OF PRODUCT QUALIFICATION, MANAGE
THE INTERFACE WITH THE VENDOR.

1

TECHE43- SUPPORT ELECT. AND MECH. TEST AND
EVALUATION, DEVELOP AND CONFIGURE TEST
HARDWARE» SUPPORT QUALIFICATION OF THE
PRODUCT.

DEVELOPE VENDOR ECO DOCUMENTATION AND RELEASE
DRIVE AND MEDIA PACKAGE.

MODIFY DIAGNOSTIC SOFTWARE FOR PRODUCT QUAL.

EYAL. AND LIFE TEST OF SELECTED CRITICAL
COMPONENTS AND COMPONENT FAILURE ANALYSIS

SHOCK AND VIBRATION (8K),PACKAGING SHOCK (6K);
UL & PRODUCT SAFETY (4K), THERMAL (8K),
EMI/RFI/FCO (4K).

20 WEEK DMT TO EVALUATE MTBF, DATA RELIABILITY;
INTERCHANGE, AND MEDIA WEAR AT 2K PER WEEK.

TOOLING TO EVALUATE MECHANISM AND ACCELERATE
WEAR (DOOR AND COLLET CLAMP).

70 DRIVES AT $500 EACH (25K), VARIOUS TEST
HARDWARE, FIXTURING AND CABLING (SK).50K

NEEDED FOR UNCERTAINTY OF OFF-SHORE VENDOR'S
COST AND SCHEDULE RISK.

SPECIFY AND QUALIFY VENDORS FOR DOUBLE SIDED
MEDIA. SUPPLY QUALIFIED AND TESTED MEDIA FOR
DVT AND DMT. DEVELOPE PROCEEDURES AND, TEST
EQUIPMENT FOR MANUFACTURING TO VERIFY MEDIA
QUALITY.

VT103 TEST SYSTEMS (20K), POWER SUPPLIES AND

TEST CONTROLLERS (10K).

E. EAST 29-SEP-82
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PROPOSAL LOW COST WINCHESTER AND FLOPPY SUBSYSTEM

J. Glavin
8/30/82

»
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Introduction

1.1 Purpose
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2.1 System Goals
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2.3 Floppy Goals
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Alternatives

4.1 Drives

4.1.1 Buyouts

4.1.2 DEC Designed and Built

Controller
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:
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:
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5.2.2 Integrated RD/RX Costs

5.3 Controller Costs

6.0 Development Tasks

7.0 Schedule/Development Cost

8.0 Issues/Concerns
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:
:

:
:



1.0 INTRODUCTION

1.1 PURPOSE

The purpose of this proposal is to examaine the alternatives andfeasibility for attaining the lowest cost, 5 1/4 inch, half (1/2)
height winchester + floppy subsystem.

The goal is to maintain RD50/RX50 performance at minimum cost.
1.2 SCOPE

Areas which will be studied under this proposal are:
1. Examination and comparison with present subsystem costs.
2. Development of a low cost controller capable of supporting

- (1) RX50
- (1) RD50 and/or (1) removable disk.

3. Examine make/buy for 1/2 height RX50 and 1/2 height RD50.

The details for the 1/2 height RX50 will not be addressed under
this proposal and can be found under the appropriate proposal from
the Floppy Development Group. _

2.0 PRODUCT GOALS AND PRIORITIES

2.1 SYSTEM GOALS

# Low cost entry level system.

* System will always be configured with hard disk.
# System transportable media must be RX50 compatible.
# Storage power requirements +RX50.

# Form factor cannot exceed one full option slot.
# Subsystem transfer cost $700 $850.*

7

2

> # FVS H2;FY'84.
:

:

:

+
a

:



2.2 WINCHESTER GOALS :

. 2.3

2.4

* Minimum RD50 capacity and performance.

oMB formatted capacity-170 ms Avg. access time
* Interface = RD50.
# RD51 capacity and performance ASAP.

FLOPPY GOALS

* Media backwards compatible to RX50.
* Capacity: 400KB minimum,

* Reliability = RX50 of,

a Interface = RX50.
# Performance: Not an issue; don't sacrifice cost for

performance.

CONTROLLER GOALS

# Supports

Single Rx50
Single RD50 and/or single removable disk.

* CT bus.

85 ms Avg. access time
10MB formatted capacity

:

* Single CT option Slot (5. 2" x we"). :

* Power & RCD50 controller.
:2.5. PRIORITIES : : :

:

1. Time to.market c $800...

2. Lower cost.

3. -Removable disk.

4. RD51 capacity and performance.

< : :: : :
: + :

:

Note: These are the PC350 priorities.
de



3.0 PRODUCT DESCRIPTION/SPECIFICATIONS

3.1 DRIVES
Winchester

configuration 5MB fixed

Formatted capacity 5MB/drive

Avg. latency 8.33MS

Avg. access time < 170MS

Functional Specifications

Rooording density 10K bpi

Track density 345 tpi

Disks 4

RPM 3600

50% duty
- eyele

Error rates

Transfer rate 5MB/sec.

Height
> 1,625" 7

Interfaces ST506 (RD50)

10
10

PEC STD 102
media class A

Floppy,

Single removable
diskette

400KB/drive

100MS

264MS

96 tpi

300

2000 P.0.H
30% duty
cycle

MTBF 11000 P.0.H.

9
1015Soft 1010

6Hard 1012

Seeks 10

250Kb/sec.

Power'
17 TYPow TYP

(+53 +12) (+53 +12) +

Environmental - DEC STD 102
elass B

Dimensions
1.625%
5.5%
8.5"8.0width 5.75"

Length
Weight St O

RX50

1

6

:
: ::

:

: : :
:

: :

::

:
:

:
::

:



4.0

4,2 CONTROLLER

ALTERNATIVES

4.1 DRIVES

4.1.1

Seagate

4.1.2

BUYOUTS

- TEAC; 1/2 height, 96tpi
- Tandon

DEC DESIGNED AND BUILT

Two seperate mechanisms

- 1/2 Rx50
1/2 RD50

- Common controller

Integrated RD/RX

1/2 height, 5 1/4" fixed disk

~ Shared spin and/or positioner motor
- Shared electronics
= Common controller

mee.

* Multiple disk controller and PLL chips

AMD
- Signetics
- .Western Digital

* WD1010 winchester controller ship + WD1793 floppy disk

bs
»

controller chip.
» ~

4 ot :
ye -

:

:

:



. 4.3 ADVANTAGES/DISADVANTAGES

4.3.1 DRIVES

Seperate Mechanisims Advantages Disadvantages

expertise in 5 oe
inch disks. ~ Requires more DEC

resources,
~ Lower product cost.
- Design with extensibilityas a goal.
- Leverage off in-house heads
media expertise.

resources, puts him in business.
are

not in volume productionyet, making product a
high risk.

~ Higher product cost. ;

~ Extensibility unkown.

Single sourced.

Integrated mechanism
cage

~ High MTBF flexibility. - ayer

~

In-house - Develop in-house ~ Higher development costs.

Buyout - Lower development cost Solves vendor's
requires less DEC technical problems and

1/ height products are

- :

- Lower product cost Requires full optionslot; limiting packaging

"More intricate
increased-assembly--time.

+

Eliminates 1/2 height>
RX50 A drmwey

>

Longer .development time
(1 qtr)

:

:

: :

ae > :



4.3.2 CONTROLLER

Advantages Disadvantages

- Lower product cost
~

Chips availability
(9 12 months away).

Multiple disk ~ Lower power consumptioncontroller + Pi1 - Specs not firn. ~

chips - Smaler size
High risk.

- Performance of PLL and
data seperator chip
unknown.

WD1010 + 1793 Chips available sooner. = Higher cost.
(3 months) >

Higher power
- Specs not as volatile consumption. _

to - Real estate risk for
5.2" X 12° board.

:

a :
3

>

1m e

wee nt
:

: : :
ws. . :

a :
:

:

e :

wera;



5.0 HARDWARE COSTS

5.1 PRESENT HARDWARE COSTS

FY'By FY'85FY'83

RD50

Drive (1)
Controller

Mat'l.
Assy & Test

Cables

Subtotal

RX6O.

Drive

Controller

Assy. & Test

Cables

Subtotal

Subsystem total

(1.) Parenthetical numbers represent targeted

$641 ($564)

$200
$ 60

$ 12

$590 ($513)

$148
$ 37

$12

$539 ($487)

$169

$ 12

$913 ($836) $787 ($710) $720 ($668)

$175$234 $200

$78Mat'l. $71 $ 63
$ 38 28

$ 6$ 6$ 6

$349 $297_. $259 : :

$1262 ($1185) $1084. ($1007)

_

RD50 costs.cos

$979$927). :
de :

:
:

:: : : :
: :

2

Bs
: :

: :

tor -

:



5.2.2 INTEGRATED RD/RX COSTS

SEPERATE MECHANISMS

Material

Floppy $118
Hard disk $195

$313

Assy. & Test
- . Domestic Far East

:

Floppy $ 40 $ 20
Hard disk $ 96 $ 30

$136 $ 50

Maximum savings obtainable using integrated mechanism.
-

Material:

Floppy spin motor -$12
Floppy positioner motor - $11

Transfer mechanism + $5
Net mat'l savings

Labor: $ 30 $20 -

:

$18

Total Savings $48/$426 = 11% Domestic
$38/$339 = 11% Far East

Conclusion: Doesn't appear that an 11 saving in transfer cost is worth
. sacrificing the packaging flexibility of seperate mechanisms.

5-3 CONTROLLER COSTS (FY'84 $) :

o
~ TT DTSE CONTROLLER GHTP + PLL.

$115
Assy. & Test . $ 40 ::

:
::

$155
: ::

-yp1010 + WD1793.

Mat'l. $179 :

Assy. & Test - $ 60

$239
an

we
_ .

ve



5.2 DRIVE COSTS

5.2.1 DRIVE COSTS FOR SEPERATE MECHANISMS

FY'8h$

Buyout

RD50

Seagate $400

Flonry

TEAC ($125 + 15% landed) $144

DEC Designed/Built
~

- Heads 2 @ $19 - $ 38
Media 1 disk 27 :

Stepper/pulley 19
Spindle mtr. 20
Casting/frame 15.
Sensors 6
Connectors
Flex cable . 5
Filter 3.50
Mise. 10
electronics 60

$195

Asasy.& test

Far _East.
East.

1. 5/hrs --"$ 30
@-$20/hr

Total ~"$291 Domestic
$225 Far East. >

Floppy

$135 Domestic
_

. $114 Far East.
'Subsystem Total "$339

-

$426 * $87 savings 'dn
*

~

c

Tandon $300

RP50

2

: : :

:
1.5hrs. @7.85/hr. $ 96

4 Cae :

925% OH
:



BUYOUT

EVALUATION UNITS
EVALUATION/ECO
QUALIFICATION
FYS
FRS

DEC

START
BESIGN COMPLETE
FUNCTINAL B.B.
FUNCTINAL PROTO
DVT PHASE I
DVT PHASE II
DMT START
DMT COMPLETE
FVS

START,
DESIGN COMPLETE
FUNCTIOANAL BB
FUNCTINAL PROTO
DVT PHASE I
BVT- PHASE II
LMT
PMT
FYS
x

CONTROLLER

CHIPSSSAMPLES.
PRODUCTION

.DESIGN
FUNCTIONAL BB1'st PASS:
BVT
2nd PASS PROTO
DMT .

RELEASE
PMT
FVS

SCHEDULE

$-----

- 03°83

04°84
Q1 - 92°84
Q2'84
Q3'83

Q2°83
03°83

a3/as
04/83
-@1'84 SOFT TOOLED PARTS
@1'84

@4°84

FY'83
a4



RD DEVELOPMENT BUDGET

INTERNAL

Engineers

Supervisors
Mech. Eng.
Mech. Design
Tooling Eng.
Heads/Media
R/W
u Code+Devic. Logic
Stepper Algorithm

Eng. $

Techs.

Elect.
Mech.

Tech. $

Other

Labor
Material
Tooling

Total Internal

External
" Reliability
_

Model Shop
Pesign Services
Comp. Eng.
Test Equip.
Tech. Writing
Heads/Media

Total External

Proejet Total

i!

FY'83 FY'84-" FY'85
Q2 Qh Qi Q2 Q3 Qh Qi .Q2

w
A

dh
ob

oh
oh

ot
f\)

ad
po

t

w
o

180 180 203 203 203

=i
W
n

w
m

fF
M
w

45 56

241
15
40

63

266
30
20

230 266 316

250 376

1

2
1

1
1

1

1

1

1

2
1

1
1

1
1

1

511111

5122.22
.51111

511411

51111 5
511111

551111

wa pee51111

9 9 9 9 5.5 2.599

180 203 138 63

-1.51 533333
1122222

2.5 2.555555

56 63 63. .63 34 34

225 244 266 266 266 f172 97
20 255
20 15 10

ECO 10

281 321 301 291

35 "TEs,

10 15 - 15 {10
10 30 ko 20 15 :

55 : :

10 15 15 10 5:
10 KS 20

5

10 20 20 20
30 30 1 197°" 55 :

a

20 60 95 135 170 95: 60
-

5

326

952-

3022 :



CONTROLLER DEVELOPEMENT BUDGET

FY'83 FY'8H -FY'85

Q2; Q3 Qh Qi Q2 93 Q4 Q1

Engineers
Elect. Engineers" 1 2 4 2 1 1 1 5
u Code 1 4 1 1 1 wT os
Diagnostic 5 1 1 1 1 5

Techs

Total Labor $ 103 140 118 118 39

Materials 5 5 5 2 2pws P5

Internal Total 65 108 150 123 123 123 91

External

Design Services

_
Test Equip.'LSI Comp. Eng.
Tech. Writing

Project Total 65 130

6
~

7

4 3 3 2.5 12.5

1 2 2 2Elect.

62 106

3
ECO

15 .10 5
Model Shop .2 2.1 1

5Component 5
15 :

10 35 35° :

10 15 215. 10

External Total 2 :
+

ae : :: :

148188 91202

995

1018
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INTEROFFICE MEMORANDUM

ce
Ext $ 223-1965
Loc $ ML21-2 E64

SSD Staff Enet3 KRYPTN$ $VANROEKENSoe

Subj? Information Package

The following contains the five items reauested by vourselfand Rick Corben.

CHANGES TO PLAN

There are no changes to the plans to bring them into conformance with
EMC duidelines because the plans were submitted after the duidelines
were develored. The one maJor issue that ESI has been working is
funding.
With our manpower frozeny we still have a problem coverin# our runfate.. This situation was caused by a rarid fall off of the indirect
and external funds that the drour had received in previous years. The
Problem has been eased by setting 200K from Scorrio and an expected
417K from TVG. My current estimate of the deficit at the end of FY83 is about iM, We are continuing to look for ways to bring in
additional funding.

The remaining items are attached. Item 3 has been updated to reflect
the increased funding. Items 2s 49 and 5 are beings submitted for thefirst time.

d 1

To ee Bob Flynn Date 7 October 1982
From Peter van Roekens
Dept$ Electronic Storage



PROJECT NAME
AND SUMMARY

TOOLS AND TESTERS

ENGINEERING SUPPORT

ADVANCED DEVELOPMENT

PRODUCT MANAGEMENT

ESD

OTHER

$KENGINEERING BUDGET
FY'84

613.2

252.6

250.0

285.0

FY '85

795.0 -

316.0

312.5

330.0

CHART -II

FY'83

464.5

201.7

192.0

244.0



CHART I
_
ESD

PRODUCT DEVELOPMENT

Product Name NOR ENG. EXP. ENGINEERING EXPENSESERV
And Summary Current FRS IRR Lifetime Lifetime NPSU~ Summary

c
Description Phase $B $M $M SM $K

83 "gy "85

11/780 2 Q4/83 N/A. $3 1.914 .1W2 N/A 658.3 - -

MS11-PB 3 q2/83 NAA -762 116 N/A ~-

VENUS 2 Q2/84 $.2 961 .207 N/A 251.7 128.7 --

SCORPIO 1 q17e5 NAB ga. 400.00 =

ORION 1 quay. w/a® $.5 $.800 .149 N/A

NAUTILUS 9 N/A N/A N/A ATO N/A ONA 162.0 297.0

JUPITER 2 Q3/83 51% $.1 49794157 68.5 223.30

DIAGNOSTIC ASSIST? 0 N/A N/A N/A 889 N/A N/A 17.0
MODULE

A

:

$. 189.5

57%

783 0114 N/A 444.0

494.0 250.0

N/A

472.0

To Be Completed for Phase 3 Business Plan October 1983

Bro Be Completed for Phase 1 Business Plan October 1983

Cincludes Original RAM Designed Into Original Board - Not Subsequent RAM Upgrades

PNot Formally Committed from TVG :



PROGRAM MANPOWER PLAN (ELECTRONIC STORAGE DEVELOPMENT)

GROUP MANAGER: PETER VAN ROEKENS -

ASSUMPTIONS:

l. REFERENCE (NOTE A). MS78@E HAS OVERRUN AND FUNDING IS NOT AVAILABLE FROM TW. THIS PROJECT CONSTITUTES A MAJOR PART OF ESD'S
FY83 BUDGET VARIANCE.

REFERENCE.(NOTE B). SCORPIO FUNDING FOR FY84 IS BEING NEGOTIATED.

3. REFERENCE (NOTE C). NAUTILUS FUNDING FOR FY84 IS BEING NEGOTIATED.

REFERENCE (NOTE D). THE DAM MODULE PROGRAM IS NOT PRESENTLY FUNDED; HOWEVER, WE EXPECT FULL FUNDING TO BE FURNISHED BY TVG.
(PRESENTLY WE ARE WORKING IN AN INVESTIGATIVE PHASE FUNDED BY TVG.

4.

5. REFERENCE (NOTE E). SEVERAL BARDWARE/SOFTWARE PROGRAMS ARE BEING SOUGHT FOR THE LAST HALF OF FY83 AND ARE: MA780, CT 160
ADD-ON, HSC 59, AND VENUS TCY. THESE PROGRAMS, IF SECURED, WOULD DIMINISH THE UNASSIGNED HEADCOUNT.

N
O
T



l.

2.

3.

56

a

PRIORITIZED
PROGRAM

DYNAMIC RAM EVAL

DRAM MULTIVENDOR

LIFE TEST SYSTEMS

VAX 11/788 (64K)

MS11-P

NEW HIRE

. GORDON

NAME

D. MORENO
K. YEE
Be O'HALLORAN
P. CASEY
P. RAYMOND/

D. MORENO
D. EIDENS
P. CASEY

D. STONE
D. EIDENS
Ke LYSETH
dD. KENDALL

Te ZACCONIJ. OBBARD
I Je STEGEMANJ. LYNCH
D. WHITEHOUSE [392/MLL. DERENNE
L. REID-SIRACOJe MELOSKI
R. CROUSE
Se LIGHT
D. SENERCHIA

J. JANETOSJ. SANGERMANO {392[MLI
D. EIDENS

cc SITE
1393{ML]
13931ML{
-393]ML
[3931ML}
1393(MLI

PECHNICAL
SKILL

DEVICE ENG.
TEST EQUIP ENG.TEST ENG.
TEST TECH.
DEVICE ENG.

3931ML DEVICE ENG.
TEST EQUIP TECH

[393(ML TEST OPERATOR

TEST EQUIP ENG.
393 ML TEST EQUIP TECHTEST EQUIP TECH
393[ML| TEST OPERATOR
392(ML] SOFTWARE DESIGN

13921ML{ MANAGE
1392(ML} SUPERVISE

LOGIC DESIGN
[3921ML] LOGIC DESIGN

COORDINATE
[392(ML BUILD/DEBUG

DOCUMENT
{392(ML] BUILD/DOCUMENT
[392IML{ BUILD

ADMINISTRATOR
392/ML] BUILD

[392[ML] LOGIC DESIGN
LOGIC DESIGN

392IML BUILD/DEBUG

Jos PY83 FY84CODE Ql Q2 Q3 Q4 Ql Q2 Q3 Q4

[EQO{EFTT 1 2 Y

EOO[EFT! 1 2? 1 1 2 4062 2
{E7GITET{ 2 2 2 € loco

ce
793)

-5 .5 .5 .5{EQOIEFT] 5555
1

f . J 2! 2 3 f 2111

-5 | -51 .5{E7O (TET 55555
fELLIEFT| 25 25 .25 11

e

5555555

5 25 5 ! «55555
(E73(TET[

55555

{.555555

1[E73 (TET
5555555
1111

2 1
ESO (TET 111111

{2 111111

4. {ES2{EFT|
{EQ7{EFT{ A3311

[E07JEFT] 3111
2

[ELLIEFT! 111
JEQ7{EFT{ 5111

]
5111

[E7LITET; 2
I[E721TET! 1 { 1 f t j[B44INCP{ 2 2.

{AFT[ 1 1 J
(RETURNS TO SCHOOL)

[EFT] 11

25
!

j

1 3EO0 EFT! .3



"PRIORITIZED
PROGRAM NAME CC SITE SKILL

TECHNICAL JOB FY83
CODE Ql Q2

FY84
Q3 Q4 Ql Q2 Q3 Q46. VENUS

| J. PARE [392{MLI LOGIC DESIGNB. KENDALL 1392IML| ELECTRONIC TECH
EGO(EFT| 1

R. STANLEY 1392{ML ELECTRONIC TECH
(EVLITET] 1 33555 15

7
E73(TFT|S. HARRINGTON 1392(MLI SOFTWARE DESIGN {JOS[EFT| 5 +33

355

57-557775173
71

7. SCORPIO K. MAMAYEK 392IML[ LOGIC DESIGN i 1J. STEGEMAN 392{ML] LoGIc DESIGN
1

2
J. SANGERMANO {392/ML{ LOGIC DESIGN

EQ7 [EFT] 111111

V. TRIOLO 1392(ML GATE ARRAY DESIGN ELL[EFT| 1
[EGO IEFT{ 5111

11117
J. DINOPOLOUS BUILD/DEBUGK. CLEVELAND 392 ML{ SOFTWARE DIAG

ESOITET 1111

ESO ITFT| 1111117

8. JUPITER N. RIEGELHAUPT[392|ML{ DESIGN
tJ. PARE 13921MLI LOGIC DESIGN

R. STANLEY
E07 EFT 11

392(ML{ ELECTRONIC TECHS. HARRINGTON 1392IML| SOFTWARE DESIGN 1
55552

.5 .25 755551

12 1.5 5 5/
1

1

J. RANTALA
9. ORION R. BLY 13921MLI LOGIC DESIGN

>I392{ML| GATE ARRAY DESIGN
1 111111

tL. CHISVIN [392]ML] TESTER/SOFTWAREG. DONOGHUE {392(MLI BUILD/DEBUG
1111

K. LANGLAIS
B. DUPRE 392(ML] SOFTWARE DESIGN

1
11111

JLL{EFT{ | .3 I
392|MLt SOFTWARE DESIGN

1111111
1
3

2/2 2/2 | 1/1 {1/1 | 6/1
19. MXV11-B D. MANION IE9O(TFT! .5 el f

392{ML| SUPERVISE
t

D. SOVIE 392|MLj BUILD/DEBUG
H. COLLINS [392{MLI LOGIC DESIGN ESO EFT| 1

E72 TFT] 1 { .5



PRIORITIZED
* PROGRAM

11. MRV11-D

12. NAUTILUS

13. VIDEO RAM

14. STATIC RAM EVALUATION

15. DAM

NAME

D. MANION 1392(ML|J. LAVRANCHUK {392{ML|
K. CLEVELAND 392[MLIJ. DINOPOLOUS 1392{ML}
Ke CHINNASWAMY[392([ML]
B. DUPRE 1392(ML|

{

{

P. NATUSCH {3921ML]
1 N. RIEGELBAUPT|392(1MLI
B. KENDALL {392(MLK. CLEVELAND 1392IML]

I to
{

| { |P. RAYMOND/ 1393)MLI

F. QUADRI/ {393(ML|
NEW HIKE | 1 4J. TESSARI {393IML|B. HUNT {3931 ML|

| { 1

I

J. JANETOS {3921ML{S. ROCHEFORT [392IML{
D. MANION 1392[ML]
H. COLLINS {392(ML|
.D. SOVIE {392{ML]
M. KAKKAD [3921ML|

cc SITE
TECHNICAL
SKILL

SUPERVISE
LOGIC DESIGN
SOFTWARE DESIGN.
BUILD/DEBUG
BUILD/DOCUMENT
SOFTWARE DESIGN

LOGIC DESIGN
LOGIC DESIGN
BUILD/DEBUG
SOFTWARE DESIGN

DEVICE ENG.

DEVICE ENG.

TEST ENG.
TEST TECH.

LOGIC DESIGN
BUILD/DEBUG
SUPERVISE
LOGIC DESIGN
BUILD/DEBUG
SOFTWARE DESIGN

JOB
CODE Ql

{B43(NCP[ 1 { 1 (RETURNS TO SCHOOL) |

12/2.8 11/1.5[

2/1 2/1 2/1 2/1 2/1 2/1 2/i 2/1

FY83 FY84
Q2 Q3 Q4 Ql Q2 Q3 Q4

BQC (TET, .5 t

[ELL{EFT] 1 {2 ]

5
{

{EQB(TFT] 1 J
[E9O{TET| .3
JOLS{EFT{ 1 {

t t
l j

{EGO[EFT] 1 { 1 t 111111
[EQ7 EFT | e es 11111
{E9O(TFTT
{EQOITFT]

111115

875-
11

!

[ELLJEFT{ .75 .75 .75 1 .75
NEW HIRE

1

I 1

IS07{EFTI 1 1 1 p 1111

ELL{EFT 2
E73 TFT 1111111

1111111

![ELL{EPT 111117

{E9GITFT]
I | 1 2 (RETURNS TO SCHOOL) |

JEQOIEFT] .9 -1 1 |

55554
2 2 1

{E72ITFT|JJ13 | EFT]
11111
111111

9
9



OTHER

PROJECT MANAGEMENT

PRODUCT MANAGEMENT

CONSULTANT

ASSEMBLY

TOOL SUPPORT

2224 UPGRADE

MD497

TEST STRATEGY

MSl1-P 2228

CT180/2226C

PERMANENT PART-TIME

NAME

D. ELLIS
T. ZACCONT
R. GIVEN
D. DUTTON

MURPHY
D. HURLBUT
B. COATES

dD. BALEY
de AUSTIN
P. DURANT
D. RICE

D. SMELSERJ. STEGEMAN

P. MIKELS
D. GAGE

R. SIRACO
L. PEARCE *

D. CARUSO

I. CHAVIS

I. CHAVIS

J. Me KAKKAD

D. CARUSOI. CHAVIS

CC SITE
13921MLI
{392(MLI
J392[ MLI
{3931ML]
1392]ML]
13921ML
I392[ML]- ENGINEERING MANAGER|E02|EFT| 1

1

392)ML]
1392IML|
1392{ML|
1392IML{

TECHNICAL
SKILL

JOB
CODE

LG. SYST. DEV. MAN {EG2/EFT|
MED. SYST. DEV. MANIEG2[EFTI
SM. SYST. DEV. MAN [EOS[EFT}DEVICE TECH DEV MANIE@GS/EFT|
MEM. DIAG. DEV. MANIJILL(EFT]
SM. SYST SUPERVISOR|E05(EFT| 1

{ l
SM SYST PRODUCT MAN|E23} |

MED/LG SYST PRO MAN[E22[
PROD. MANAGEMENT [E18]SECRETARIAL 1G48 JGFT|

| |

{392IML] CONSULTANT [E03 EFT!
392(ML| CONSULTANT JE07(EFT!

ASSEMBLY (ESO(TFT|(392iML ASSEMBLY IESOITFT|
| |

1392(ML| TESTERS {E36 {TFT
1392] DATA ENTRY SPECIAL. | {JPT

! |

| |392 ML] SOFTWARE DESIGN
1 |

13921ML{ SOFTWARE DESIGN

[392] MLI SOFTWARE DESIGN IJISfEFT|
IJ13 {EFT{392(MLj SOFTWARE DESIGN

w
e

ep
ps 5

FY83

25

Q4Ql
FY84

Q2 Q3

7

Q4

7

Ql Q2 Q3

11111111
1111
1111111
11111111
1111111
111111
1111111

1111111
11111111
11111111
11111111

111111 111
115

1111111
1111111

111
111

SOFTWARE DESIGN JISJEFT{ 111

392{ML SOFTWARE DESIGN. JI3/EFT 522

[J13{EFT| 533

1

1

:



TECHNICAL JOB
FY84

Q4 Ql Q2 Q3 Q4

7

FY83
JUPITER TCY

OTHER NAME CC SITE SKILL CODE Ql Q2 Q3

1JLIJEFT] 1
1 3K. LANGLAIS 1392(ML1 SOFTWARE DESIGN 7

RAINBOW 2224
12Ss. HARRINGTON SOFTWARE DESIGN

CT ADD ON 35

E9a|TST|
K. CLEVELAND 392{MLj SOFTWARE DESIGN

VENUS TCY S. HARRINGTON 392ML SOFTWARE DESIGN
1

SECRETARIAL [ S. BARNARD
M. POCHINI [3921ML] SECRETARIAL

GOGUEN SECRETARIAL
D. DUVARNEY

1392[ML{ SECRETARIAL [G48 IGFT| 1
IG49IGFT] 1 1 1 1 1 1

11

13921ML] SECRETARIAL 1 11 1 1 111

IGS4IGFT| 1
1 1 1 1 1

11

OTHER R. GOODWIN 1392IML MATERIAL EXPEDITER 1B66 [NCP] 1

1 1 1 1 1
11

1 1 1 1 1
11

:



UNASSIGNED NAME CC SITE Q2 Q3 Q4 Ql Q2 Q3

V. TRIOLO 1
| J. DINOPOLOUS {392{MLI

H. COLLINS {392IML|
D. SOVIE {392{ ML]J. JANETOS 3921MLIJ. LAVRANCHUK {392]ML 1 1

{ S. ROCHEFORT 392!ML]
{ R. ELY 1392]MLI-
1 G. DONOGHUE [392{ML|
{ N. RIEGELHAUPT|392[ML|
{ J. PARE 1392[ML|R. STANLEY (3921ML]
B. KENDALL 13921ML] 3J. OBBARD 1392, MLI 7 1 1

{ D. WHITEHOUSE 1392{ML| 5 1 1
{ J. MELOSKI {392IMLI 1 1
| D. CARUSO 13921ML
| I. CHAVIS [392]ML 1 1K. CLEVELAND 13921MLI
B. DUPRE 1392]ML| 1

1 S. GORDON {392IML]
| S. HARRINGTON {392MLI

M. KAKKAD {392(MLI
{ K. LANGLAIS 1392,MLI 1 1 1
{ R. SIRACO 13921ML]J. STEGEMAN [392IML|J. RANTALA 3921ML]
L. CHISVIN {392]ML|
D. MANION (392IML| 5P. RAYMOND 1393{MLIJ. LYNCH 1392,ML] 1L. DERENNE 1392]ML{ 5L. REID-SIRACO|392/ML| 1 1 1 1D. SENERCHIA 392{ML 1 1S. LIGHT (3921ML| 1 1

#) L. PEARCE 13921ML|
J P. GREENAWAY/ 1392/ML]
K. CHINNASWAMY] + 1 1S. ROCHEFORT/ 1392{ML [B43(NCP 1 1

| R. CROUSE 1

TECHNICAL
SKILL

JOB
CODE

FY83
Ql FY84

J. SANGERMANO 392MLI LOGIC DESIGN
LOGIC DESIGN
ELECTRONIC TECH
LOGIC DESIGN
ELECTRONIC TECH
LOGIC DESIGN
LOGIC DESIGN
COOP ELEC.
LOGIC DESIGN
ELECTRONIC TECH
LOGIC DESIGN
LOGIC DESIGN
ELECTRONIC TECH
ELECTRONIC TECH
LOGIC DESIGN
LOGIC DESIGN
ELECTRONIC TECH
SOFTWARE DESIGN
SOFTWARE DESIGN
SOFTWARE DESIGN
SOFTWARE DESIGN
SOFTWARE DESIGN
SOFTWARE DESIGN
SOFTWARE DESIGN
SOFTWARE DESIGN
SOFTWARE DESIGN
LOGIC DESIGN

[EGO[EFTI{ELLJEFT|
{E9OTET]
{ESOIEFT|
[E72{ TET]
{ELLIEFT!
{ELLIEFTI 1 1 1{B43INCP|
EGO EFT]
E72 TET]
{EQ7 EFT]
{EGO |EFT|
{E731TFTI 2{EVLITET|

{[E72TFT| 1 1{J1S/EFTI 1

E9O|TFTIJIS{EFT 1
(JL3{EFT{
[JOS EFT] 1 1[J13{EFTI
IJLIPEFT]
[E36|TET{ 1

GATE ARRAY DESIGN
TESTER/SOFTWARE
SUPERVISE
DEVICE ENGINEER
LOGIC DESIGN
BUILD/DEBUG
BUILD
DESIGN
ADMINISTRATOR
DATA ENGRY SPECIAL.
BUILD/DOCUMENT 1

BUILD/DOCUMENT

{ELL{EFT{ 1{E9OITFT] 1[E9OTET| 5ELL{EFT]
{ELL EFTI 1 1
{ESO(TET| 1{TFT 1
! {EFT| 1 1
! [AFT] 1 1lJPT] 1 1
TB44[ncP| 1

25

25

04

05 5,

PERMANENT PART-TIME

5

Q4

1
1

1

2
3

1
1
1

1 1
1

1 1
1 1

1

1
1
1
1

1
1
1
1
1
1

1
1

:ay

A



ESD/SSD
APPENDIX C - PROJECT INVESTMENT PRIORITY AND

RESPONSIBLE ENGINEER LIST

PRIORITY 1 ABSOLUTELY CRITICAL TO BASE STRATEGY
FUNDING PROJECT RESP. FY'83 FY'85GROUP NAME ENG. BUDGET NOR

SSD 11/780 64K UPGRADE B. COATES -658 $104m

SSD- MS11-PB 1MB UNIBUS R. GIVEN. -199 $41.8m
MOS MEMORY

LSG VENUS 4MB ARRAY D, ELLIS 252 $40.8m
SSD R. GIVEN
32-BIT SYSTEM -200

44d $6.9m
SSD ORION R. GIVEN 494 $69.1m
32-BIT SYS. NAUTILUS R. GIVEN -162 $45.0m

SCORPIO 244

PRIORITY 2 - SUBSTANTIAL EXISTING CUSTOMER COMMITTMENT

FUNDING PROJECT FY'83 FY'85
GROUP NAME ENG. BUDGET NOR

PRIORITY 3 - SUPPORTS BASE STRATEGY

FUNDING PROJECT
GROUP NAME

RESP.

LSG JUPITER 1MB ARRAY D. ELLIS «169 $12.2M

RESP.
ENG.

FY'83
BUDGET

FY'85
NOR

TVG DIAGNOSTIC ASSIST R. GIVEN N/A
MODULE

.417



MEMORY PRODUCT PRICE BAND CHART

i
| PRICE BAND |

{ DEC COMPETITION DEC COMPETITION | DEC COMPETITION }

i

1 625K - 1.6M PDP-10, 256KB 512KB | JUPITER, 4MB 4MB JUPITER 4MB &MB

$2NK/MB $15K/B $3.5K/MB $1.6K/MB $2.5K/MB $1.28

FY'83 i FY'85 i FY'87

8MB250K - 625K VENUS 4MB 4MB { VENUS 4MB
$1.6K/MB $2.0K/MB $1.2K/MB {; $3.0K/MB

11780, IMB 1MB i 11780 4MB 4MB { 11780 4MB

$3.2K/MB $2K/MB i $2. 1K/MB $1.6K/MB | $1.5K/MB $1.2K/MB i

{100 = 250K { 11750, 1MB IMB 1 11750, 1MB 4MB NAUTILUS 8MB
i $3.2XK/MB $2K/™B i $2.1K/MB $1.6K/MB $1.5K/MB $1.2K/MB

40 100K { 11730, IMB 1MB $ 11730, IMB 4MB SCORPIO, 24B 4MB

$2K/MB i $2.1K/MB $1.5K/MB $2.0K/MB $1.2K/MBi $3.2K/MB
{ 1144, IMB 1MB

$KMB if; $3.5K/MB

ORION Q/U 2MB 2MB ORION 2MB 4MB ;

| $5.4K/MB $2.8K/MB | $3.3K/MB $1.6K/MB | $2.0/MB $1.2K/MB
16 - 4K 1 1123B, 1/2MB 1/2MB

B

$2.6K/MB $3.3K/MB $1.6K/MB { $1.2K/MB
2.5 16K | LSI-11, 256KB 1/2MB ORION, 2MB NOT DEFINED 4MB

i $3.8K/4B

3)

4)

1) THIS CHART IS FOR ADD-ON MEMORY ONLY. PRICES REFLECT OUR MOST COMPETITIVE PRICE. MEMORY

REVENUE/MB IN PACKAGED SYSTEMS WILL BE HIGHER.

2) DEC PRICES ARE ACTUAL FOR '83; ASSUMED COMPETITIVE AT THAT POINT. DEC PRODUCTS EASY TO PLUG ARE

DECREASED IN PRICE FASTER THAN THOSE WITH CUSTOM LSI OR COMPLEX GATE ARRAYS.

COMPETITION IS ASSUMED TO BE U.S. AND JAPANESE SEMICONDUCTOR MANUFACTURERS.

THIS REFLECTS ESD'S CURRENT PLAN AND BUDGET. PLANS TO GET HIGHER DENSITY IN FY'87 NEED TO BE.

DEVELOPED.

PVOD 9/82



PAGE

PRIORITIZE NAME
PROGRAM

AZTEC II.
(Cont. e } PARIKH

GIFFORD
HINLEIN

HEARNHINLE
HUTNAK
NEWMAN
O' DAY
CONDODN
CITTA
MILLEY
MITCHELL
LANDIS

ERLICHMAN
IVES
NEWELL
O' LEARY

RAINBOW POWER
HELLER
JANUSK
*OPEN

SKILL

MGR
M.E.
M.E.
M.E.
M.E.

ANALYSIS
MLE.
Equip.
TECH
TECH
TECH
TECH
TECH
TECH
TECH
TECH

SUPV,.
LOGIC
TECH
TECH

TECHNICAL JOB
CODE

E02
E07
E07
E07
E09EllEll
Nog
E71
E73
E90

SMALL ..
MANPOWER

QIFYS3

STORAGE
LOADING
FY83-FY64

Q2FYA3

40

75
100

SYSTEMS
SCHEDULE

Q3FY83 Q4FYe3. OIFY84

50

100
5a

$0

100
100
5a

100

40 25
200 §0.
50 50

100 100

:

Q2Fye4 Q3Fya4 Q4Fys4

75 100 100
$a 100 100
50 50 . 50

100 100 100
50 50 50

100 100 100
100 100

E70 104 100 100
E70 1a0. . 100 100
E83 100 100 100
E82 50 100 100
E82 100 100 100

05Ell 50 :
E62 :

E62
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III.

SMALL STORAGE SYSTEMS
MANPOWER NEEDS

AZTEC M-Code Eng. E09 Q2

Heads/Media E09 Q2
R/W E07 Qe
U Code + Devic. Logie E09 Q2
Stepper Algorithn E07 Q2
Technician E72 Q2Technician E72 Q2
Technician E72 Q2

RDXX Analog Eng. E09 Q2
Logic Eng. E09 Q2Technician E72 Q2

RAINBOW Technician E62 Q2

Prod.
Support

- 1/2 Height Prod. Support Eng. E07 Q3
5 1/4"
Hard Disk

Ed Sypek
10/4/82

JOB QTRPROJECT TECHNICAL SKILLS CODE NEEDED

Floppies East Replacement-Supervisor E05 Q2Berthiaume Replacement -.Mech. E11 Q2Chautin Replacement - Elec.R/W E09 Q3Read Write E09 Q3

Common Analog Eng. E09 Q2Elect. Analog Eng. E09 Q2Logic Eng. E07 Q2Logic Eng. E07 Q2

Mech. Eng. E09 Q21/2 Hgt.
5 1/4" Mech. Design E09 Q2Hard Disk Tooling Eng. A E09 Q2

- FloppyExtensions Prod. Support Eng. 'E07 Qy



f (
: 4 :

+ \ 4

IV. PROJECT INVESTMENT PRIORITY AND RESPONSIBLE ENGINEERS LIST

(hoe2
Priority 1 - Absolutely critical to Strategy

FY83 FY85
BUDGET NOR

PROJECT ENGINEER ( $K ) ( $M)
Steve Radoff 7504175. 460

RD50 9 Clint Wotton 175 _ 0_
RD51 \ Clint Wotton 330 580Aztec Carl Blatchley 4900 246

+4 »

RD 2
Common Elec. Set John Glavin 138 NA
Drive

Floppy Extension 75 t
RX50 Wrap U Steve Radoff NA

_-_ 172 Hgt. buy out Steve Radofr.
Advanced Floppy Jenny Ryan

300 NA
250 NA

1/2 Hgt. low cost
hard disk . qune John Glavin 1150 NA

L>
Priority 2 Substantial Existing Commitment >

Jenny Ryan-RX52 225 163
1

RDXX Ed East 380 183a al
Aztec II Carl Blatchley 50 6

Priority 3 - Supports Base Strategy
Rainbow Duncan Power 300 7

1 0

7



SMALL STORAGE SYSTEMS

(4/82
5

STEM BEST BEST BEST[CE DEC COMPETITION. DEC COMPETITION DEC COMPETITION COMPETITIONFY81 Fy8l FY83 FY83 FY85 FY85 .

_TUS8 RX58
.25MB DC190 2 x 400KBCARTRIDGE $175 DRIVE
TAPE

5K
1/2 RX52 TANDON'S 1+2MB
800KB REM. 1/2 HT 5 1/4"
$150 DRIVE FLOPPY REM.
PORTABLE $150 DRIVE OR
PERSONAL TANDON'S 3.5"
COMPUTER UFLOPPY (SONY

COMPATIBLE)

SK MZ DSD 489 RX5@ "TEAC FD55E. 1/2 RX52/ TANDON'S 1-2MB2x .5MB 2 x 1.0MB 2x 400 KB 1/2 HT 1/2 HT RDS@ 1/2 HT 5 1/4"REMOVABLE REMOVABLE REMOVABLE 5 1/4" FLOP. 8@0KB/5MB FLOPPY - REM.
QBUS, UBUS 4QOKB. REM. REM./FIXED $150 DRIVE +25K $975 SUBSYS. $350 SUBSYS. $150 DRIVE $159/$225 TANDON'S SMB
$3900 MLP $4900 MLP $995 MLP(1) DRIVES 1/2 HT 5 1/4"

FIXED DISK
$300 DRIVE

RXSO SEE NOTE 2
2 x 400KB
$175 DRIVE

WPS78 PC100 PC1OG+
C288 PC200+
PC308 PC300+

5K RXG2 DSD 489 ROSG/RX5O BUYOUT (5) RD52/MAYA BUYOUT2x .5MB '2x 1.0MB 10MB/ 18-20MB 50-100MB/50MB 50-100MB
REMOVABLE REMOVABLE 2 x 400KB 5 1/4" FIXED/TAPE 5 1/4" FIXED

BEST
DEC
FY87 FY87

:

:

:

:



we REMOVABLE REMOVABLE 2 x 400KB 5 1/4"
QBUS, UBUS FIXED/REM. FIXED + 800KB

5K $975 SUBSYS. CT, QBUS, 5 1/4" FLOPPY
$3986 MLP $4808 MLP UBUS

$625 (4)/$250
TRIVES
$3606 MLP(3)

RD51/RX50

JU""LOUMB/ SOM LOMB
FIXED/TAPE 5 1/4" FIXED
CT, QBUS, UBUS + TANDON
$650/$350 CARTRIDGE TAPE
DRIVES $1008 + $350

10MB/
2 x 406KB

DECMATE 1 FIXED/REM PC350+,
$608~$786 (4) / LCP=5+
$250
PC350, LCP=5

RL@2/RL82 DSD 888x/36 LARK II AZTEC IIRC25 (AZTEC) CHI
25MBF+25MBR 20.4MBF +

HITA 81210MB/10MB 32MB/1MB 75MBF+7SMBR 128MB FIXED +REM./REM FIXED/FLOP. 4MBR TAPE
amwdQBUS, Q22 QBUS, UBUS QBUS, UBUS

$1406/$1188 $2972 $4931 $2308 $6458 :$6.9K/$5.6K $9208 MLP $9988 MLP
L2MBITS/IN2 5MBITS/IN2 24MBITS/IN2

or
LYNX/PUMA

11/23, 11/23+, 11/736, REM./FIXED LOW COST 11/73811/24, 11/34, ORION, $4398 SCORPIO, ORION
11/44, WPS 208 11/23+ LOP~8

S:

PC388 = Includes Controller
Any number of 1/2 HT 5 1/4" floppies and micro floppies
Imputed hardware MLP for PC350 priced at $3508 which includes CTAB-1 software
Buyout price
Many vendors will begin delivering 1@-20MB drives in FY83

e



5 1982

RRERERERKERSHEREE --*digital# INTEROFFICE MEMORANDUM

TO: Grant Saviers DATE: 4 October 1982
FROM: Paul Bauer

ec: SSD DEPT: SMALL STORAGE SYSTEMS

7

TEER ERSE EERE S

SUBJ:

EXT: 223-6581
LOC: ML01-3/T62

PROJECT PROPOSALS IN RESPONSE TO LAST SSD WOODS MTG.

Attached are proposals from the Small Storage group in
response to. the product needs identified at the last
SSD Woods meeting.

1/2 Height 5 1/4" Floppy Buyout
1/2 Height 5 1/4" 10MB Hard Disk

s

The budget and manpower consequences of these proposals
have been incorporated into the latest budget review
and analysis.

/mpe



DOUBLE-SIDED -HALF-HEIGHT FLOPPY BUYOUT

GETS: DOUBLE SIDED CAPACITY (818Kb/DISK)
PRODUCT QUAL IN MAYNARD
SHORTEST TIME TO MARKET
LOW COST
RXSO CONTROLLER INTERFACE

DON'T GETS: COMPETITIVE TECHNOLOGY BASE
1.2Mb/DISK
NEW MEDIA

FY83 FY84
I a G2 &3 a &3 hn

DRIVE VENDOR SURVEY I 1

DRIVE EVALUATION { a a I i
PEDIA QUALIFICATION t a i
VENDOR SELECTION a j
ECD ACTIVITY
DMT PREPARATICN I 1/9
DAT J 1

I

{ ENGINEERS 16 3 3 12 { 0 I

rn 0 20 60 60 40 40 20 a
2 TECHNICIANS 10 6 2 2 12 i A 0

t 0 6 23 23 ii if 0 |

3. -P.C.DESTGN 0 0 0 6 | 0 0 a

6 TEE 0 0 0 0 | 6 0 0 6 |

7 I 0 0 0 o 1 0 0 0 o f

8 ENPP 0 0 0 o 1 0 0 0 o |

8 CONP.ENG. J 0 0 0 3 5 0

10 UL & DECI02 I 0 0 10 10 5 0 0 1

{i RELIABILITY i 0 0 0 I 8 24 8 0 |

12 MODEL SHOP 0 0. 5 10 5 0 0 0 J
13. TOOLING I 0 0 0 o 6 9 0 o J

{§ CONTINGENCY I 0 0 10 10 10 10 0 0 4

TOTALS __ t 0 20 123 41 122 102 39

FIRST YEAR PROJECT TOTAL - $285k SECOND YEAR PROJECT TOTAL - $264K

PROJECT GRAND TOTAL - $593K

17 HEADS/HEDIA I 9 30 3 | 20 10

CAPITAL J 0 0 20 10 0 0 0 o

PRT
FVS

21

4 5 0a |0MECH.DRAFTING 0
5 DIAGNOSTIC ENG, j 0 0 5 | 3 3 0 0 |

MTA

63
5

0

14 MATERIAL I 0 0 15 20 0 6 a15

i5 0 0 o t 0 04 0

C0 0

0 5 0
4 §

E. EAST 29-SEP-82



DOUBLE-SIDED HALF-HEIGHT FLOPPY BUYOUT - COST JUSTIFICATION

il.

12.

14.

is.

17.

18.

ENGINEERS: 4.58 EE

2.08
5.98

2. TECHNICIANS: 8.0@

4. MECH.DRAFTNG: 20K

DIAG.ENG.: 17K

9. COMP.ENG.2 11K

io. UL&DECIOZ: 30K

RELIABILITY!40K

MODEL SHOP: 15K

MATERIAL SOK

CONTINGENCY : 40K

HEADS/MEDIA: 100K

CAPITAL: 30K

DEVELOPE A TEST AND EVALUATION PROGRAM TO
ACCESS THE MATURITY OF THE DRIVE BY MEASURING
IT AGAINST ITS SPEC. DEVELOPE TEST TECHNIQUES
AND HARDWARE AND CARRY QUT THE TEST PROGRAM.

ME~- EVALUATE THE MECHANICAL MATURITY OF DRIVES
AND DEVELOPE VENDOR IMPLIMENTED ECO'S

SUPERVISOR- COST, SCHEDULE, AND TECHNICAL
MANAGEMENT OF PRODUCT QUALIFICATION, MANAGE
THE INTERFACE WITH THE VENDOR.

TECHC4J- SUPPORT ELECT. AND MECH. TEST AND
EVALUATION, DEVELOP AND CONFIGURE TEST
HARDWARE, SUPPORT QUALIFICATION OF THE
PRODUCT.

DEVELOPE VENDOR ECD DOCUMENTATION AND RELEASE
DRIVE AND MEDIA PACKAGE.

MODIFY DIAGNOSTIC SOFTWARE FOR PRODUCT GUAL.

EVAL. AND LIFE TEST OF SELECTED CRITICAL
COMPONENTS AND COMPONENT FAILURE ANALYSIS

SHOCK AND VIBRATION (8K),PACKAGING SHOCK (6K),
UL & PRODUCT SAFETY (4K), THERMAL (8K),
EMI/RFI/FCO (4K).

20 WEEK DMT TO EVALUATE MTBF, DATA RELIABILITY
INTERCHANGE, AND MEDIA WEAR AT 2K PER WEEK.

TOOLING TO EVALUATE MECHANISM AND ACCELERATE
WEAR (DOOR AND COLLET CLAMP).

70 DRIVES AT $500 EACH (25K),VARIOUS TEST
HARDWARE, FIXTURING AND CABLING (SK).

NEEDED FOR UNCERTAINTY OF OFF-SHORE VENDOR 'S
COST AND SCHEDULE RISK.

SPECIFY AND QUALIFY VENDORS FOR DOUBLE SIDED
MEDIA. SUPPLY QUALIFIED AND TESTED MEDIA FOR .
DVT AND DMT. DEVELOPE PROCEEDURES AND.TEST
EQUIPMENT FOR MANUFACTURING TO VERIFY MEDIA
QUALITY.

VT103 TEST SYSTEMS (20K), POWER SUPPLIES AND

TEST CONTROLLERS (10K).

E. EAST 29-SEP-82
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PROPOSAL LOW COST WINCHESTER AND FLOPPY SUBSYSTEM

; J. Glavin'
8730/82
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1.0 INTRODUCTION

1.1

1.2

PURPOSE

The purpose of this proposal is to examaine the alternatives and
feasibility for attaining the lowest cost, 5 1/4 inch, half (1/2)
height winchester + floppy subsystem.

The goal is to maintain RD50/RX50 performance at minimum cost.
SCOPE

Areas which will be studied under this proposal are:

1.

2.

3.

Examination and comparison with present subsystem costs.

Development of a low cost controller capable of supporting
- (1) RX50
- (1) RD50 and/or (1) removable disk.

Examine make/buy for 1/2 height RX50 and 1/2 height RD50.

The details for the 1/2 height RX50 will not be addressed under
this proposal and can be found under the appropriate proposal from
the Floppy Development Group. _

2.0 PRODUCT GOALS AND PRIORITIES

2.1 SYSTEM GOALS

Low cost entry level system.

System will always be configured with hard disk.

System transportable media must be RX50 compatible.

Storage power requirements RD50 +RX50.

Form factor cannot exceed one full option slot.

Subsystem transfer cost $700 -$850.7.
FVS H2;FY'8H.

:
:

: : :
: : :

:



2.2 WINCHESTER GOALS

* Minimum RD50 capacity and performance.

5MB formatted capacity-170 ms Avg. access time
* Interface = RD50.

* RD51 capacity and performance ASAP.

- 10MB formatted capacity-85 ms Avg. access time

-2.3 FLOPPY GOALS

* Media backwards compatible to RX50.
* Capacity: 40OKB minimum.

~

* Reliability = RX50

* Interface = RX50.
* Performance: Not an issue; don't sacrifice cost for

performance.

2.4 CONTROLLER GOALS

® Supports

Single RX50
Single RD50 and/or single removable disk. ;

* CT bus.
# Single CT option Slot (5.2" x 12").

:

:

* Power < RCD50 controller. :

:

2.5 PRIORITIES

1. Time. to market. @ $800...

: :
: :

:

at:

2. Lower cost.

3. . Removable disk.

4, RD51 capacity and performance. .
Note: These are the PC350 priorities.

: :
:wee. :

:

:
: :

::

és



3.0 PRODUCT DESCRIPTION/SPECIFICATIONS

3.1 DRIVES
Minchester

Configuration 5MB fixed

Formatted capacity 5MB/drive

8.33MS

S 170MS

. Avg. latency

Avg. access time

Functional Specifications

pooording density 10K bpi

Track density tpi

Disks 1

RM 3600

50% duty
eyele

Error rates

Transfer rate '5MB/sec.

Dimensions

Height
~ 7" 1.625"

Weight 5

ST506 (RD50)Interfaces

a

--

Floppy.

Single removable
diskette

NOOKB/drive

100MS

264MS

345 96 tpi

300

2000 P.0.H
30% duty
cycle

MTBF 11000 P.O.H.

Soft - 1010

Hard 10 12
10
10 12

Seeks 10 10

250Kb/sec.

17W TYP 4

(453 +12)Power 25W TYP
(+53 +12)

DEC STD 102
nedia class AEnvironmental DEC STD 102

oe class B

7

1.625"
5.75"
8.5"
5#

Width 5.75"
Length . 8.0"

RX50

1

9

66

:

:

: :
: :

:
:: :

:
: :

: :
:

:
:

:

owe
bed Vines
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:



4.0 ALTERNATIVES

4.1 DRIVES

4.1.1 BUYOUTS

- TEAC; 1/2 height, 96tpi
- Tandon

1/2 height, 5 1/4" fixed disk
'= Seagate

4.1.2 DEC DESIGNED AND BUILT

Two seperate mechanisms

1/2 RX5O
_ 1/2 RD50
- Common controller

'Integrated RD/RX

- Shared spin and/or positioner motor
- Shared electronics
- Common controller

4.2 CONTROLLER

# Multiple disk controller and PLL chips

- AMD
- Signetics
~ -Western Digital

# WD1010 winchester controller ship + WD1793 floppy disk
controller chip.

: :

:
: :

ac

:



4.3 "ADVANTAGES/DISADVANTAGES

4.3.1 DRIVES

Seperate Mechanisims Advantages Disadvantages

In-house - Develop in-house
expertise in 5 ale
inch disks.

- Lower product cost.
- Design with extensibilityas a goal.
- Leverage off in-house heads
media expertise.

~ Higher development costs.
- Requires more DEC
resources.

Buyout - Lower development cost
requires less DEC.
resources.

- Solves vendor's
technical problems and
puts him in business.

are1/ height products are
not in volume productionyet, making product a
high risk.

- Higher product cost. ;

- Extensibility unkown.:

- Single sourced.

Integrated mechanisn

- Lower product cost

High MTBF

i

Requires full option
. Slot; Limiting packagingflexibility. :

"More ntricate mechanism:

Eliminates
. height :

:

1/2
product. ~

mgt

Longer development time
(1 qtr):

:

:
:

:



4.3.2 CONTROLLER

7

Advantages Disadvantages

- Lower product cost Chips availability
Multiple disk - Lower power consumption

(9 - 12 months away) «

controller + P11 Specs not firn. ~

- Smaller sizechips
High risk.

- Performance of PLL and
data seperator chip
unknown.

WD1010 + 1793 Chips available sooner. - Higher cost.
(3 months) o

Higher power
- Specs not as volatile consumption.

- Real estate risk for
5.2" x 12" board.

+

Se
3

: :

Mins

Woe

4 ores a

»
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5.0 HARDWARE COSTS
we

5.1 PRESENT HARDWARE COSTS

RD50

Drive (1)
Controller

Assy & Test

Cables

Subtotal

RX5O.

Drive

Controller

Mat'l.
Assy. & Test

Cables

Subtotal

Subsystem total

FY'83 FY '84 FY'85

$641 ($564) $590 ($513) $539 ($487)

$200 $148
$ 60 $ 37

$169

$ 12 $12 $ 12

$913 ($836) S187 ($710) $720 ($668)

$234 $200 $175

$71 $ 63 $ 78
$ 38 $ 28

$ 6 $ 6$ 6

$349 $297... $259 :

$1262 ($1185) $1084. ($1007) $979 ($927).

:

:

: :

(1.) Parenthetical numbers represent targeted RD50 costs.
€ te : :: +

in :
: : :

:
: : :

: :
:

:



5.2.2 INTEGRATED RD/RX COSTS

SEPERATE MECHANISMS

Material

Floppy $118
Hard disk $195

$313

Assy. & Test
Domestic Far East

+

Floppy $ 40 $ 20
Hard disk $ 96 $ 30

$136 50

Maximum savings obtainable using integrated mechanism.

Material:

Floppy spin motor $12
Floppy positioner motor - $11

Transfer mechanism + $5
Net mat'l. savings

Labor: $ 30 $ 20
20

$18

11% DomesticTotal Savings $48 /$426
11% Far East$38/$339

Conclusion: Doesn't appear that an 11% saving in transfer cost {s worth
sacrificing the packaging flexibility of seperate mechanisms.

5-3 CONTROLLER COSTS (FY"BY$)
Be

Assy-& Test

-WD1910 + WD1793

~

$239

:

: :
:

:
:

MULTI PISK CONTROLLER CHIP + PLL.

Mat'l. $115
$ 40 : :

$155
: : :

:

Mat'l. $179
Assy. & Test $ 60

: :

:

:

Tem :
:



5.2 DRIVE COSTS

5.2.1 DRIVE COSTS FOR SEPERATE MECHANISMS

FY'8h$

Buyout,

mm

Tandon $300
Seagate $400

Floppy

TEAC ($125 + 15% landed) $144

DECDesigned/Built
a

-RD5Q

- Heads 2 @ $19 $ 38. :

Stepper/pulley
Spindle mtr. 20
Casting/frame 15.
Sensors 6
Connectors 2
Flex cable . 5

3.50

electronics 60

Media 1 disk 27
19

Filter
Misc. . 10

$195

Assy. & test :
:

1.5hrs. €7.85/hr. 96
%25% OH

'Total
$225 Far East ~

Floppy os.

+

Le -

Far East 1.5/hrs - 30 + RK

@-$20/hr f

:

$291 Domestic

~

$135 Domestic -

$114 Far East
: :

Subsystem Total "$339 -$426 * $87 savings in Far. East."



SCHEDULE

BUYOUT

EVALUATION UNITS
EVALUATION/ECO
QUALIFICATION

Q3°83
Q4°84

FYS
FRS

- 82°84

DEC DESIGN/BUILD

START
DESIGN COMPLETE
FUNCTINAL B.B.
FUNCTINAL PROTO
DVT PHASE I
DVT PHASE II
BMT START
DMT COMPLETE
FVS

START,
DESIGN COMPLETE
FUNCTIOANAL BB
FUNCTINAL PROTO
DVT PHASE I
DVT PHASE II
LMT
PMT
FVS
X

CONTROLLER

CHIPS3SAMPLES
PRODUCTION

DESIGN
FUNCTIONAL BR

PASS PROTO
DVT
2nd PASS PROTO
BMT .

RELEASE
PMT
FVS

Q2°83
Q3'83
Q3°83
Q3°83
04°83
@1°84 SOFT TOOLED PARTS
Q1°84
Q3°84

FY'83 FY'84
Q@2 Q@ a4 02 a3 4 I-

te

1

te :

:
:

4

:



D DEVELOPMENT BUDGET
;

FY'83 BY'BH-" FY'85
a3 a at a2 os a1 ae

INTERNAL

Engineers

9 9 9 9 9 9 9 5.5 2.5
Eng. $ 180 180 $180 203 203 203 203 138 63

Techs.

y 5 5 5 5 5 5
7

Tech. $ 45 56 56 63 .63 3H 3H

Other

Labor 225 2h1 241 266 266 1266 172 97"Material 5 15 20 30 ho 15 40 5 2

a 2

Test Equip. 10
Tech. Writing - 10
Heads/Media 5 15 30 30

Total External 20 ;
60 95 - 35

Proejet Total 250 326 1376 - 451

gpa

Q2

Supervisors 1 1 1 1 1 1 1 1 5Mech. Eng.
Mech. Design

51222.2222
1 1 1 1 1 1 51

Tooling Eng. 1 1 1 1 1 1 1 5 5Heads/Media 1111111
R/W

5

u Code+Devic. Logic 511111111

1 1 1 1 1 1 1 5Stepper Algorithm 55
1111111

2 3 3 3 3 1.5
Mech.
Elect. 1.5

2 2 2 2 2 2 2 1 1

2.5 ve 2.5
§3 63

266

Tooling 10° 20 20 15 1
10ECO

Total Internal. -7230 266 281 316 $321 291
~

xternal

35Reliability 35.
45 15Model Shop. 10 7.5

Design Services ko
te

2010 30 15.
Comp. Eng. 5 « 10 15 15 10"

20
5

:
20 20 20
30 15° 5

170 95 : 60
-

5

1689 381

3022



CONTROLLER DEVELOPEMENT BUDGET

FY'83 FY'84 -FY'85
Q2 Q3 Qh Q1 Q2 Qh QiQ3

Internal

Engineers o

Elect. Engineers 1

u Code 4

Diagnostic 5

Techs

Elect.
_

2 2 2

Total Labor $ 118 39

Materials 3 5 5 5

Internal Total 65 108 150 123 123 123 91

External

Test Equip.

Tech. Writing 7 wpe. p15
IExternal Total 22 71 652

r

Project Total s 130 91

195

a

2 2 1 1 1

1 1 1 4 5
5

1 1 1 1 51

2.51 h 3 3 4 2.5 1

1221

62 1103 140 118 106

22
ECO 50

+

Design Services 15 .5
+Model Shop 12.2

Component.
15

55 :

:

LSI Comp. Eng. 10 35 35 :

10 10.

52

~ :

65

732
de

1018

a

ome,
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INTEROFFICE MEMORANDUM
H H H H H ; : H

+ +

Dept Electronic Storage
Ext $ 223-1965
Loc ML21-2 E64

ce $ SSD Staff Enet KRYPTN$ } VANROEKENS

To 3 Bob Flynn Date? 7 October 1982
ever van KoFrom

SubJ$ Information Package

The followind Packase contains the five items reauested by yourself
and Rick Corben.

CHANGES TO PLAN

There are no changes to the plans to bring them into conformance with
-EMC duidelines because the plans were submitted after the duidelines
were develored. The one maJor issue that ESD thas heen working is
funding.
With our manrower frozen we still have a problem coverin# our run
rate. This situation was caused by a rapid fall off of the indirect
and external funds that the sroup had received in previous vears. The
Problem has been eased by setting 200K from Scorrio and an exrected
417K from TVG. My current estimate of the deficit at the end of FY
'83 a s about. M. We are continuing to look for ways to bring in
additional funding.

The remaining items are attached. Item 3 has been urdated to reflect
the increased funding. Items 22 4% and 5 are being submitted for the
first time.

4



PROJECT NAME
AND SUMMARY

TOOLS AND TESTERS

ENGINEERING SUPPORT

ADVANCED DEVELOPMENT

PRODUCT MANAGEMENT

ESD

OTHER

$KENGINEERING BUDGET
FY'84

613.2

252.6

250.0

285.0

FY'85

795.0 -

316.0

312.5

330.0

CHART II

FY'83

464.5

201.7

192.0

244.0



Product Name
And Summary
Description

11/780

MS11=PB

VENUS

SCORPIO

ORION

NAUTILUS

JUPITER

Current
Phase

0

2

DIAGNOSTIC ASSIST? 0
MODULE

A

B

Dvot Formally Committed from TVG.

ESD

PRODUCT DEVELOPMENT

Lifetime Lifetime NPSU° Summary
$B $M $M $M

$.3 1.914 142 N/A

$.1 .762 116 N/A

$.2 .961 .207 N/A

$1. 783 2114 N/A

$65 $.800 0149 N/A

N/A 470 N/A

$.1 "979 157 N/A

N/A 889 N/A N/A

To Be Completed for Phase 3 Business Plan October 1983

To Be Completed for Phase 1 Business Plan October 1983

Includes Original RAM Designed Into Original Board - Not Subsequent RAM Upgrades

CHART I

:

ENGINEERING EXPENSENOR ENG. EXP. SERV
FRS IRR

"83

658.3

189.5

251.7

444.0

494.0

162.0
+

168.5

417.0

$k
"84 "85

Q4/83 N/A2 :

3

Q2/84 57% 128.72

Q1/85 N/A 400.01

Q4/84. N/A 250.01

N/A N/A 297.0

Q3/83 51% 223.3
N/A N/A 472.0

:



a

PROGRAM MANPOWER PLAN (ELECTRONIC STORAGE DEVELOPMENT)

GROUP MANAGER PETER VAN ROEKENS

SSUMPTIONS:

REFERENCE (NOTE A). MS78@E HAS OVERRUN AND FUNDING IS NOT AVAILABLE FROM TW. THIS PROJECT CONSTITUTES A MAJOR PART OF ESD'S
FY83 BUDGET VARIANCE.

. REFERENCE. (NOTE B). SCORPIO FUNDING FOR FY84 IS BEING NEGOTIATED.

. REFERENCE (NOTE C). NAUTILUS FUNDING FOR FY84 IS BEING NEGOTIATED.

. REFERENCE (NOTE D). THE DAM MODULE PROGRAM IS NOT PRESENTLY FUNDED; HOWEVER, WE EXPECT FULL FUNDING TO BE FURNISHED BY TVG.
(PRESENTLY WE ARE WORKING IN AN INVESTIGATIVE PHASE FUNDED BY TVG.

. REFERENCE (NOTE E). SEVERAL HARDWARE/SOFTWARE PROGRAMS ARE BEING SOUGHT FOR THE LAST HALF OF FY83 AND ARE: MA78@, CT 100
ADD-ON, HSC 58, AND VENUS TCY. THESE PROGRAMS, IF SECURED, WOULD DIMINISH THE UNASSIGNED HEADCOUNT.



PRIORITIZED TECHNICAL - JOBPROGRAM NAME CC SITE FY83 FY84
1. DYNAMIC RAM EVAL { D. MORENO {393ML} DEVICE ENG, [EGO (EFT 5 5 5

SKILL CODE Ql Q2 Q3 04 Ql Q2 03 04
Ke. YEE 1393IML{ TEST EQUIP ENG. 1 1 1

5 25 °5 5
B. O'HALLORAN |393/ML| TEST ENG. [ELL{EFT] 1 1 1 1 11 1P. CASEY [3931ML{ TEST TECH. E7O(TFT| 1 2 1

DEVICE ENG. IELLJEFT{ 025t NEW HIRE 25
5

5 1 1 11 |

5 5P. RAYMOND/ 1393 ML] 5 5 5 |

5 5 5 5 5 5
7 52.757

2. DRAM MULTIVENDOR D. MORENO 1393{MLI DEVICE ENG. EGOJEFT]D. EIDENS 393{ML| TEST EQUIP TECR 5 .5 .5 t .5 -5 .5 1.5E73 (TFT| 5P. CASEY [393{ML| TEST OPERATOR JESO(TFT|
5 5 5

65
5 { .5 .5

5 1757 -5/1 1.5/1 .5/1
o 5 | 5

D. EXDENS 393{ML| TEST EQUIP TECH [E73 TFT]
3. LIFE TEST SYSTEMS D. STONE 393 ML{ TEST EQUIP ENG, EGO EFT] 1 1 2 1 a 1 1 1 fK. LYSETH 393IML] TEST EQUIP TECH [E7O TET|

5 § 5 5 5 { 5 51 1 1 1
1 D. KENDALL 3931ML| TEST OPERATOR ESO{TFT 1 1 f oa 1
s GORDON 392{ML] SOFTWARE DESIGN 1 1 1 1 1 2 1

2 1
2i 2

1 1 2

4. VAX 11/780 (64K) { T. ZACCONI 1392[ML[ MANAGEJ. OBBARD 1392IML] SUPERVISE 1 1 A1 1 3 3
{ J. STEGEMAN 1392IML[ LOGIC DESIGN 2

{ .3

[EQ7{EFT| i 1 1 5
1 D. WHITEHOUSE 1392{ML| COORDINATE

fELl EFT] 1 1
J. LYNCH 1392{MLI LOGIC DESIGN

L. REID-SIRACO/392[ML| DOCUMENT {EVLITET] 2J. MELOSKI 1392IML| BUILD/DOCUMENT [E72(TFT|

L. DERENNE (392{ML] BUILD/DEBUG (E9OITET| 1 a 1 5 |

R. CROUSE !392IML{ BUILD
D. SENERCHIA 1392/ML| BUILD EFT] 1 1

LIGHT 13921ML| ADMINISTRATORS. TOJAFT| 1 1
1 I(RETURNS SCHOOL)
1 1

5. 3-370
5

J. SANGERMANO [392(MLI LOGIC DESIGN JEGO/EFT|
5- MS11-P J. JANETOS 13921ML] LOGIC DESIGN [ELL[EFT| 1

a D. EIDENS 3921ML BUILD/DEBUG
3

- | (TRANSFER cc 393)

a



18.

"PRIORITIZED
PROGRAM.

VENUS

SCORPIO

JUPITER

ORION

MXV11-B

An
ae

oz
o

e
e

SOVIE

NAME CC SITE
J. PARE {3921ML{B. KENDALL 1392IML}R. STANLEY 1392{ML]

HARRINGTON {392{ML]

| 1K. MAMAYEK 13921ML]J. STEGEMAN [392]MLIJe SANGERMANO 1392IML|TRIOLO {3921ML|J. DINOPOLOUS 1392IML]K. CLEVELAND

! 1

1

RIEGELHAUPT 392[ML|
STANLEY {392(ML|
HARRINGTON |392ML{

I 1

! 4

I 1R. ELY 1392IML{J. RANTALA [392iMLIL. CHISVIN 1392[MLIG. DONOGHUE {392/ML{
K. LANGLAIS [392IML

| !
MANION 1392/MLI
COLLINS {3921MLI

1392(ML}

TECHNICAL
SKILL

LOGIC DESIGN
ELECTRONIC TECH
ELECTRONIC TECH
SOFTWARE DESIGN

LOGIC DESIGN
LOGIC DESIGN
LOGIC DESIGN
GATE ARRAY DESIGN 1
BUILD/DEBUG
SOFTWARE DIAG

LOGIC DESIGN
392IML{ LOGIC DESIGN

ELECTRONIC TECH
SOFTWARE DESIGN

LOGIC DESIGN
GATE ARRAY DESIGN
TESTER/SOFTWARE
BUILD/DEBUG

1392ML] SOFTWARE DESIGN
SOFTWARE DESIGN

SUPERVISE
LOGIC DESIGN
BUILD/DEBUG

JOB
CODE

FY83 FY84Ql
:

Q2 Q3 Q4 Ql Q2 Q3 Q4

[EGO{EFT| 1
[E7LITFT| 1
E73(TFT]
IJ95{EFT{

6.
1.7 |

335555

3555

57-557.
71

7.
EQ7|EFT| 8 11111111

7
5111

11111

[E07{EFT| 1
{EQ9jEFT]
[E73 (TET
IJOSIEFT| 5
i |

1 1

JEQOIEFT|
[ELL{EFT|. 1
JEQOITET| 1
[E72 (TET
[JIS{EFT|
IJLLIEFT|

1 Plt 1 2

2/2 2/2 2/2 l/l 1/1 8/1

f

1 1[E9O(TFT] 7
1111

13237
11111

8.
PARE 1

25
1 1 7 45

5552

25 7555

j 1
{9.

1 111111
1111
1111

B. DUPRE
11

! !33

t5 el f
1



PRIORITIZED PECHNICAL JoB FY83 PY84PROGRAM NAME cc SITE: SKILL CODE Ql 02 Q3 04 Ql Q2 03 Q4

11. MRV11-D D. MANION 1392(ML SUPERVISE .5 { .5[TET{
{ J. LAVRANCHUK |[392)ML| LOGIC DESIGN {ELL{EFT{ 1 J1
1 K. CLEVELAND [392{ML] SOFTWARE DESIGN {EQGITFT] 1 t
| J. DINOPOLOUS 1392[ML| BUILD/DEBUG [E9@ITET| .3 !K. CHINNASWAMY|392{ML] BUILD/DOCUMENT
| B. DUPRE [392{MLf SOFTWARE DESIGN {JIS{EFT] 1

1 1
1

9

t

|
.

12. NAUTILUS | P. NATUSCH 1392IML] LOGIC DESIGN
{ N. RIEGELHAUPT(392[ML LOGIC DESIGN [EG7[EFT|

1 1 1 1 1 1 a 1{EQ9|EFTI
1 B. KENDALL 1392IML BUILD/DEBUG EQOTET]

2 2
5 $ 1 12 1Ke CLEVELAND [392{ML] SOFTWARE DESIGN [EQO(TET]

2 2
11

t

| P. RAYMOND/ 1393/MLI DEVICE ENG. [ELLIEFT] .75 .75 .75 | .75 ! t
3. VIDEO RAM

| NEW HIRE
t

1 p1 1 214. STATIC RAM EVALUATION F. QUADRI/ 1393IML| DEVICE ENG. {E07{EFT|
J. TESSARI {393{MLI TEST ENG.

J { {
141t B. HUNT [393,MLI TEST TECH. E73 TET 1111

1
2/1 2/1 | 2/1 f

!
2/1 2/1 2/1 2/1

j
j I 1 !15. DAM { J. JANETOS {392IML{ LOGIC DESIGN {ELL[EFT}S. ROCHEFORT 1392[MLI BUILD/DEBUG [B43(NCP]

17

D. MANION {392[ML| SUPERVISE [EQOITFT
1 (RETURNS TO SCHOOL) |1

H. COLLINS 1392{ML| LOGIC DESIGN 1 t D9 1 1 1 1
4 5 5 5 5 5

ESO |EFT
M. KAKKAD 392{ML SOFTWARE DESIGN {J13 EFT 11

11
D. SOVIE {392{ML BUILD/DEBUG E72TFT 1115

9 6 51371051
1111

+



OTHER

PROJECT MANAGEMENT

PRODUCT MANAGEMENT

CONSULTANT

ASSEMBLY

TOOL SUPPORT

2224 UPGRADE

MD497

TEST STRATEGY

MS11-P 2228

CT108/2226C

PERMANENT PART-TIME

NAME

D. ELLIS
ZACCONI

R. GIVEN
DUTTON

B. MURPHY
D. HURLBUT
B. COATES

D. HALEY
AUSTIN

P. DURANT
D. RICE
D. SMELSERJ. STEGEMAN

MIKELS
D. GAGE

SIRACO
PEARCE

D. CARUSO

CHAVIS

Tt. CHAVIS

| . Me KAKKAD

CARUSO
CHAVIS

Cc SITE

13921ML{
{392,ML]
1392[ML|
13931ML|
13921ML}
1392{ML{
392,ML}

! 4

[392ML]
{392{ML|
{3921ML|
1392{ML|

{392[ML|
{392-MU]

[392{MLI
{392IMLit
1392{ML|
[392{ML]
I | {
1392] MLj SOFTWARE DESIGN

1

392{ML} SOFTWARE DESIGN. -

1

{392(ML]

1392{ML|
1

392{MLI
1392(ML

TECHNICAL JOB
SKILL CODE

LG. SYST. DEV. MAN JE02/EFT]
MED. SYST. DEV. MANIE02{EFTI
SM. SYST. DEV. MAN [E@S|EFT|DEVICE TECH DEV MANIE@S/EFT|
MEM. DIAG. DEV. MAN[JLIJEFT] 1
SM. SYST SUPERVISOR|EOS[EFT] 1
ENGINEERING MANAGER/[E02|EFT]
SM SYST PRODUCT MAN/E23{ |

MED/LG SYST PRO MAN/E22}
PROD. MANAGEMENT [E18[
SECRETARIAL 1G48 |GFT|

CONSULTANT EQ3IEFT|
CONSULTANT [EG7(EFTI

I

ASSEMBLY [ESO[TET|
ASSEMBLY {ESOITFT|
TESTERS [E36{TFT]DATA ENTRY SPECIAL. | {gPT{

! |

SOFTWARE DESIGN
I 1 1

SOFTWARE DESIGN JJIZ{EFT{ 1

SOFTWARE DESIGN {SIS(EPT]
SOFTWARE DESIGN S13 EFT!

:

4
i

FY83 FY84
Ql Q2 Q3 Q4 Ql Q2 Q3 Q4

2 2
7 7

.1 a 1 1 1 1 1
1

1 2 2 2 4 2. 42
1 2. 2 2 4 1 1 |

1

1 1 1 1 1 1 1 1
1

1 a 1 1 1 1 1 1
1

1 1 1 1 1 1 1 1
5 5 1 1

1
12 3 1

1 2 f 1

1 1 1 1
1 1 1 1

JIS{EFT]
s

1 1 1

j t

1 5 5 I

1 1

:
:



+ TECHNICALOTHER JOBNAME cC SITE SKILL FY83CODE Ql Q2 Q3 Q4 Ql Q2 Q3 Q4
FY84

« JUPITER TCY K. LANGLAIS SOFTWARE DESIGN JJLIIEFT] 1 7 3 Je RAINBOW 2224 S. HARRINGTON 392[Mui SOFTWARE DESIGN [395 EFT} 5 1CT ADD ON K. CLEVELAND SOFTWARE DESIGN 1

3

VENUS TCY S. HARRINGTON 392(ML| SOFTWARE DESIGN 395
SECRETARIAL S. BARNARD 1392]/L{ SECRETARIAL

7

M. POCHINI 1 1 1 1[392IML] SECRETARIAL 1 1 11
IG49 GFT]

GOGUEN {392(ML{ SECRETARIAL 1 1 1 11
1 1 1

D. DUVARNEY 1392IML{ SECRETARIAL 1 1 11 1
1 1

IG54(GFT| 1 1
1

R. GOODWIN 1392ML MATERIAL EXPEDITER iB66|NCP| 1 1 1 t
OTHER 1 11 1 1

1 1 1 1 1 1

oy: : :



TECHNICAL JOB FY83 FY84UNASSIGNED NAME c SITE SKILL CODE Ql Q2 Q3 Q4 ro Q2 Q3 Q4

EQS EFTJ. SANGERMANO [392IML| LOGIC DESIGNV. TRIOLO 1392{ML{ LOGIC DESIGN EII EFT 11

E9G(TFT}J. DINOPOLOUS {392,ML ELECTRONIC TECH 111

COLLINS 1392IML] LOGIC DESIGN EGO EFTI
D. SOVIE {392IML] ELECTRONIC TECH JE72| TET} 11

J. JANETOS 13921MLI LOGIC DESIGN JELLIEFT] 1

J. LAVRANCHUK [392IML| LOGIC DESIGN {ELL{EFT] 1

S. ROCHEFORT [392IML] COOP ELEC. IB43{NCPI 111111

| R. ELY {392IML] LOGIC DESIGN [EQO{EFT|
G. DONOGHUE {392{ML| ELECTRONIC TECH {E72(TFT| 1

N. RIEGELHAUPT 392[MLI LOGIC DESIGN [EQ7{EFT|J. PARE {392IML{ LOGIC DESIGN EGO JEFT{
1 .2 7R. STANLEY (392]ML[ ELECTRONIC TECH {E73(TFT|

B. KENDALL 392{ML{ ELECTRONIC TECH E7LITET| [ .3 .5 132
j

1J. OBBARD {392,MLI LOGIC DESIGN |E07|EFTI 1

D. WHITEHOUSE [3921ML{ LOGIC DESIGN {ES7IEFT} !
11117

J. MELOSKI 392|ML| ELECTRONIC TECH [E72{TFT| 11115

| D. CARUSO 1392{ML| SOFTWARE DESIGN !
111111

I. CHAVIS 1392{ML| SOFTWARE DESIGN {I3Z/EFT] 1111

K. CLEVELAND 392 ML SOFTWARE DESIGN EQG|TFT 1111
1 1 1. fB. DUPRE 392ML SOFTWARE DESIGN JIS{EFTI

! S. GORDON 1392{ML{ SOFTWARE DESIGN 11111
{913 EFT {S. HARRINGTON (392IML| SOFTWARE DESIGN |JOSIEFT[

| M. KAKKAD {392{ML] SOFTWARE DESIGN {
a

1111

K. LANGLAIS 1392IML{ SOFTWARE DESIGN {JLLIEFT] 1

R. SIRACO 1392!ML{ SOFTWARE DESIGN E36{TFT 111114
tJ. STEGEMAN {392IML] LOGIC DESIGN 1111

J. RANTALA {392]ML] GATE ARRAY DESIGN ELL[EFT| 11

L. CHISVIN 392IML TESTER/SOFTWARE E9OITET{ 111

{ D. MANION {392{ML| SUPERVISE E9GTETI 11
1

P. RAYMOND 1393(ML{ DEVICE ENGINEER [ELL{EFT{ .25 |

5, 15555

J. LYNCH 1392IML| LOGIC DESIGN JELL{EFT] 1 § 2 $ 2. J11L. DERENNE {392IML BUILD/DEBUG EQOTET] 5 | 2 1 1 fL. REID-SIRACO{392|ML BUILD {TET| 1

DO. SENERCHIA 13921ML DESIGN EFT 1111111

S. LIGHT {392IML| ADMINISTRATOR {AFTI 111111

1 | 1*{ L. PEARCE 13921ML| DATA ENGRY SPECIAL. | {IPT} 111111

P. GREENAWAY/ [392{ML| BUILD/DOCUMENT {B44{NcP] 11

K. CHINNASWAMY 1111
1 f 2S. ROCHEFORT/ 1392{ML[ BUILD/DOCUMENT [B43{NCP[ 1111

| R. CROUSE t 2 1 I j f
* PERMANENT PART-TIME

: :



ESD/SSD
APPENDIX C - PROJECT INVESTMENT PRIORITY AND

RESPONSIBLE ENGINEER LIST

PRIORITY 1 ABSOLUTELY CRITICAL TO BASE STRATEGY
FUNDING PROJECT RESP, FY'83 FY'85
GROUP NAME ENG. BUDGET NOR

SSD 11/780 64K UPGRADE COATES 658 $104m

SSD- MS11-PB 1MB UNIBUS R. GIVEN. 199 $41.8m
MOS MEMORY

LSG VENUS 4MB ARRAY Dz. ELLIS 6252 $40.8m
SSD SCORPIO R. GIVEN 2244
32-BIT SYSTEM -200

444 $6.9m
SSD ORION GIVEN 494 $69.1m
32-BIT SYS. NAUTILUS R. GIVEN .162 $45.0m

PRIORITY 2 - SUBSTANTIAL EXISTING CUSTOMER COMMITTMENT

FUNDING PROJECT FY'83

B.

R.

RESP. FY'85
GROUP NAME ENG. BUDGET NOR

LSG JUPITER 1MB ARRAY

PRIORITY 3 SUPPORTS BASE STRATEGY

FUNDING PROJECT
GROUP NAME

TVG DIAGNOSTIC ASSIST R. GIVEN 417 N/A

D. ELLIS

RESP.
ENG.

«169

FY'83
BUDGET

$12.2M

FY'85
NOR

MODULE



MEMORY PRODUCT PRICE BAND CHART

i i
| PRICE BAND}

1 625K - 1.6M PDP-10, 256KB 512KB JUPITER, 4MB MB ' JUPITER 4MB «MB
i § $25K/MB $15K/MB $3.5K/MB $1.6K/MB $2.5K/MB

FY'83 i FY'85 FY'87
DEC DEC COMPETITION | DEC COMPETITION }COMPETITION

$1

250K ~ 625K { -- 8MB! VENUS 4MB 4MB i VENUS 4MB

1 $3.0K/MB $1.6K/MB $2.0K/MB . $1.2K/MB }

} 11780, IMB 1MB { 11780 4MB 11780 4MB 8MB

$3.2K/MB $2K/MB $2.1K/MB $1.6K/MB $1.5K/MB $1.2K/MB }

IMB { 11750, IMB 4MB NAUTILUS 8MB 8MB
$1.6K/MB $1.5K/MB $1.2K/MB

100 = 25K 11750, 1MB
$2K/MB 1 $2. 1K/MB

SCORPIO, 24MB 4MB

i $3.2K/MB $2K/MB i $2.1K/MB $1.5K/MB $2,0K/MB $1.2K/MB }
HO - 100K = 11730, IMB 1MB 411730, 1MB 4MB

+ 1144, IMB
$XK/MB$3.5K/MB

| ORION 24B 4MB

$5.4K/MB $2.8K/MB | $3.3K/MB $1.6K/MB $2.0/MB $1.2K/MB
16 4K 1123B, 1/2MB 1/2MB | ORION QU 2B MB

t ORION, 2MB

$3.8K/MB $2.6K/MB | $3.3K/MB $1.6K/MB $1.2K/MB
2.5 LSI-11, 256KB 1/2MB 2MB NOT DEFINED 4MB

1) THIS CHART IS FOR ADD-ON MEMORY ONLY. PRICES REFLECT OUR MOST COMPETITIVE PRICE. MEMORY

REVENUE/MB IN PACKAGED SYSTEMS WILL BE HIGHER.

2) DEC PRICES ARE ACTUAL FOR '83; ASSUMED COMPETITIVE AT THAT POINT. DEC PRODUCTS EASY TO PLUG ARE

DECREASED IN PRICE FASTER THAN THOSE WITH CUSTOM LSI OR COMPLEX GATE ARRAYS.

3) COMPETITION IS ASSUMED TO BE U.S. AND JAPANESE SEMICONDUCTOR MANUFACTURERS.

4) THIS REFLECTS ESD'S CURRENT PLAN AND BUDGET. PLANS TO GET HIGHER DENSITY IN FY'87 NEED TO BE.

DEVELOPED.

PVOD 9/82



TO BOB FLYNN sy OATES 4 OCT 1989 2: :

CC: GRANT SAVIERS :

DAVE BROWN
PAUL BAUER

+ PETE. VAN ROEKENS
MIKE RIGGLE. :

CX ENG STAFF

FROM TOM BURNIECE.
DEPT STORAGE 'SYSTEMS ENGINEERING;

:

re EXT 522-2196
LOC/MAIL STOP} CX01-1/021:

4

: : :

4:

: :

:
:

:

SUBJ RICK CORBEN'S 5 ADDITIONAL ITEMS FOR QC WOODS

I've attached the following per your 9/27 EMS I

under the funding: previously earmarked for RAXX only andstarted the 5-1/4" project (RDZX) under the funds
previously earmarked for RAXY only, but otherwise the EMC

:

:

(1) Summary of Changés We have combined the RAXX/XY program

process has not affected our Fy83 plang (sea attached BeigeBook Chart 3.1)
.(2) . Revised Budget band Deliveries See attached ProjectAlternatives Chart 'an revised S-year budget (I don't know

what charts I and It Crom June 14 are)
(3) List of People Up None ce none of the CX :

projects have bedn cancelled or redirected, except as in (1)
» above. As a matter of fact, we are going to be in serious.

trouble soon if we continue to not. replace our losses (e.g.Bill Glover, Tony; Perlick, etc.). +

(4) Priority Listing p.All Projects - see attached,
see attached, (I(5) Price .Band Charts for: PY83-87 Product

have not heard FromiEli Glazer.)
Note that we do not have any funding or avait a resources for our

:

urrent headcountOEM" plans and with th
may have to forget it". I'm afraid we

:

e
:

h,
e

4
+

8

1



3 1 BASEPLAN INDEX

CX

ORG: SSD/CX DATE: 9/14/82 PREPARED BY TOM BURNIECE
PAGE 1 OF 1 PAGES

I I
RAXX 1000 MB 10 10485]<$2500 208a 11945a]4873al6204al4741a]20000a]
FIXED MEDIA SDI M(t) f(r)
DRIVE/RAXY--REMOV-
ABLE COMPANION 1

I
RDZX 1004+B PREO [9484 1<$1000 | 0 11129al4469a17296al5000al18000a] CX
5-1/4" FIXED MEDIA | h(t) er) I j
DRIVE e | I

I I
HSC50 - HIGH PER- 2 [6/83] $8400! 7369 14519 [2112a] 114.000] cx
FORMANCE/FUNCTION- | fcc) | (Cc) 1

ALITY CI TO SDI/ | J1214b1720b [360b
STI LLER

HSC CACHE - 4MB 10 {04 $6600] 100 500 950 | 900 | | 2,450[ cx
CACHE FOR HSC50 |Fy84| (T) 1 200b]

I(T) J
UDA52 UPGRADE TO 2 112/821$1500 | 208 | 448 | 150 |

-
| 8771 cx

UDA5O (c) Ic)
:

BSA50 BI TO SDI/ | 0 |Fy86{$1400 |
--

| 800 {3058 {3000 J1500 | 8.3581 cx
STI CONTROLLER FOR | 1(T) | (tT) |

SCORPIO & NAUTILUS | | | 1

DATABASE MACHINE - |PREO|FY861$10-20K| Nor { NoT |
_

|
- - {TBD cx

BACK END PROCESSOR | I(T) 1(T) | FUNDED] FUNDED
FOR DATA BASE
SEARCHING ON SDI
DISKS

1

EST. EST RESP
PRODUCT NAME. & {TOTL. PROG-.I CURR | TRANS[SPENDING] BUDGET (SK)
DESCRIPTION

| | (SK) |

| FY85 IFY86
[(SK) |

RA60 _ 205MB 1 2 Q3831$3000 | 7174a 13467al1000a] {11641al cx
REMOVABLE MEDIA | 1(c) 1(,85)|
SDI DRIVE 19283] | 819b11400b! 850b]

1(T) |

RA8l 456MB FIXED 3 [01831$4800 | 40lla 11208a] 5219al cx
MEDIA SDI DRIVE I(c) §(C.84)]

*
| 105bI 850bI 615bi 414b!

*INDICATE WHETHER FRS AND TRANSFER COST ARE TARGET (T) OR COMMITTED (C)
NOTES: a.

b.
ACTUAL DEVELOPMENT COSTS.
ENGINEERING CONTINUATION NOT COUNTED IN DEVELOPMENT COSTS.

39
COMPANY CONFIDENTIAL
RESTRICTED DISTRIBUTION



CA ENGINEERING S-YEAR BUDGET (IN K DOLLARS) 10/4/82

FY82 FY83 FY84 FY85 FY86
ACTUAL PLAN FCST FCST

DEVELOPMENT:

SUBTOTAL 13520 14573.7 17826 22114 30346
CONTINUATION

RL/RK CART & SWET 42 62.6 128 64 40
RL01/02 316 341.1 250 200 200
RM'S/RP06 453 517.5 200 150 100
RPO7 80 83 112 110 0
RM/RAS80/RA81 1280 936 1624 1275 1014
UDA. 0 565 160 100 100
RA60 & SWFT 0 0 819 1400 850
HSC50 0 0 0 720 360

SUBTOTAL 71 2505.2 3292 4019 2664

TOTAL 17078.9 21118 26133 33010
OTHER:

CX ADMIN 726 654 834 1014 1194
PROD MGM'T 325 578.1 651 729 949
LSI DEVEL 623 931 1072 1255 1244
CAD TOOLS 176 596 750 1000 1250
DES. ASSUR. 0 100 200 300 400
CTLR. COMPET. 0 0 0 150 170
DRIVE COMPET. 0 0 0 200 250
PERSONNEL N/A 148 175 200 225

SUBTOTAL 1850 3007.1 3682 4848 5682

GRAND TOTAL 17541 20086 24800 30981 38692

UDA/RA80 2802 0 0 0 0RA81 & SWFT 3335 0 0 01208.1
RA60 & SWET 3731 3467 1000 0 0SDI 135 55 0 0 0
SUPERCAB 82 130 0 0 0
HSC50 3007 4518.7 3326 0 0
RAXX/RAXY & SWET 177 1945 4873 6204 4741
RDZX 0 1129 4469 7296 5000BSA 50 0 800 3058 3000 1500
UDA 52 251 447.8 150 0 0
HSC CACHE 0 500 950 900 200
HSC ENHANCE 0 0 0 600 2810
CONTINGENCY 0 135.8 0 4114 19095

N/A 211.7 0 0 0DIAG. RELEASE 0 25.3 0 0 0

15691

NOTES: UDA52, HSC CACHE & RK07 CART WERE NOT IN ORIGINAL FY82 BUDGET OR
BASEPLAN. RAXX/XY AND RDZX REPLACE RA65/85/00 IN FY82 BASEPLAN. THE
CONTINGENCY FUNDS FOR FY83 COULD BE USED FOR DBM BUT ARE CURRENTLY
EARMARKED FOR ECO'S PERSONNEL FUNDING WAS NOT IN ORIGINAL FY83 BUDGET
SUBMITTAL, BUT HAS NOW BEEN INCLUDED FOR FY83 86.



RA PRUVEBLL PRIORITIES

Project Name Responsible Eng. FY83 FY85
BUDGET NOR

PRIORITY 1 - ABSOLUTELY CRITICAL TO STRATEGY

RASL (FRS achieved) Mike Hammer $ 1208.1K $ 500M

RA60 (announced) Bert Miller $ 3467 $ 350M

HSC5O (will announce 12/6) Ralph Platz $ 4518.7 $ 60M

UDA52 (released) Bill Mathrani $ 447.8 $ 100M

RAXX/XY (FRS (T) IS Q4FY85) Pete Svendsen $ 1945 0

BSA50 (FY85 FRS TBD) Bill Mathrani . $ 800 TBD

PRIORITY 1 SUBTOTAL $12386 6K S1OLOM+

PRIORITY 2 SUBSTANTIAL EXISTING COMMITMENT

PRIORITY 3 - SUPPORTS BASE STRATEGY

RDZX (FRS (T) IS Q4FY84) Bert Miller $1129K $ 20M*

_
HSC Cache (FRS(T)IS Q4FY84) Ralph Platz $ 500 $ 10M*

DBM (currently A/D only) None 0 N/A

PRIORITY 3 SUBTOTAL $1529K $ 30M+

PRIORITY 4 - GOOD BUSINESS, NOT STRATEGIC AT CORPORATE LEVEL

OEM Disks (not funded)
*

None 0 $ 29M

PRIORITY 4 SUBTOTAL
0 $ 29M

*(Rough estimate, business plan not complete)
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4 ads

CASH FLOW COMSEQUENCES OF CONSEQUENCES OF SEST PROOUCT
Conseauences of Best Al # UNDISCOUNTED 1 :

PRODUCT"PRODUCT BAST ALTERMATIVE (OELTA $) SLOWDOWN

Youn, alresdy N/A rato

d HSC5O pro-
Tam cont.

announced

N/A
Hone already n/a
announced

: N/A. n/a

aSC
Wo Product (CT Manshus oot. ae fast Poor maintainability in field. ($1734)* Current CI cluster fas VHS y-38 support

Leas Competitive HSC50 device.ies stay wich Maes Sray w/M8 disks (buyouts) development depending Of HSC50. This ie the
us & Unibus. MB tapes (™78) or use SI release s0

drives w/UDA & TS tapes clusters would ship
High Avallibility gon

+ of VAX COMPLEX SYSTEHS formance disk suh-Possibly find a Lose arch. momentum Vatbus, ithouk bigh Per
yatens,buyout for Cf to SE (future he, DMB, 1

servera, etc.) lose , : Perfornsnce on highend syatens elfminsted. :

pesples..... suffers if use MB. Lover per +

backup. Requires ward Noreplacement for the vPiter would bave ne
software (drive) development. high perforaance at FRS. fc is

C50 for disk stor=-
controller. olely dependent on

Give up market share.

Cache should be « money

WSC CAC Ba Product = put Lover parformance Kot conpecirive with IBM, ctc. ($225 * maker It is targeted a layed Competitive- HSC Cache
Cache in CPU or

telattve price insen~ (8M & others{increase access tine). sitive market 6 will be acas,
main memory. Increase performance required for clusters &

Already announced
requirenenta for Adv. the next generation of cache

AX & LCG provessora,
+

(265 4) age pos t= NY Wie Noneouk wf Engineering
business at state-of- Probably higher cost (1.6 times fon vith IBM-& Japan at ion at Least 6 month
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nology leading edge

meen Bigh ead dish. ~ highend and wfd-range ao longer be on tech RSDILYPSDIX
& Eagle Il are(heare of DEC syatees

. 8Soce: The above cash Flows do pot account
for the impact that will be felt on Digital's high-end
prccessora of the loss of storage device sales. This
leveraged amount should be in excess of ($500H).
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PROJECT INVESTMENT PRIORITY

FUNDING GROUP PROJECT NAME RESPONSIBLE ENGINEER FY83 BUDGET FY8S NOR

>RIORITY 1-ABSOLUTELY CRITICAL TO STRATEGY
Tare Engineering ) TU81/TAS1 Mike Cucina/ $604K $112 Million

Beve Christman

MAYA Bob Richmond $2308L $116 Million
- TA78 Dave Christman S793K $62 Million

PRIORITY 2-SUBSTANTIAL EXISTING COMMITMENT

Tepe Ensineerins TUS0O Mike Cucina $509K $38.4 Million

PIGORITY 3-SUPPORTS BASE STRATEGY

Tape Engineering YANKEE Bob Richmond : :

Bisk Charlie Smith TBD
v ?oyeOp

:



FYe3-TEC FY83-D EC FY6S-C OMP FY87-D Ec FY@7-C ompFY83-C OMP

> 625K Tu7e IBM 3420-6 TA78 OCOTILLO TA7E OCOTILLO
Industry Industry Hish density/ Industry High density/

M-Bus HSC30 HSCSO
VAX VAX VAX
DECSYSTEH~20 DECSYSTEH-20 DECSYSTEM~20

DECSYSTEH-40 DECSYSTEH-40

TAB1 TELEX TAS1
Industry Industry Industry
Compatible Compatible Compatible

1600/6250 BPI 800/1600/ 1600/6250 BPI
25/75 ips 6250 BPI 25/75 ips

45 ips $77100/

H-Bus

Hish density performance
Cartridse tare Cartridse Tare
15-000 BIP 202000 =
200 ips 322000 BPI
$12400/85*000 $152000 -
S.I. Interface 607000 est.)
VAX Fanilv

Industry
Compatible Conpatible Compatible perforsance Compatible performance

Start/Stor Start/Stor Start/Stor Cartridse TareCartridse Tare Start/Stor
Tare Tare Tare 202000 ~ Tare 20-690 -

322000 BPI 1600/6250 BPI 322000 BPI
125 ips 125 ips 125 irs $157000/ 125 ips1600/6250 BPI 1600/6250 BPI§ 1600/6250 BPI

$152000/
$145300/ $112500/ $1475007 6070 (est.)602000 Cest. 61425007

IBM 3420-6 TA78 OCOTILLO TA78 OCOTILLO250 - 625K TU78

Compatible Compatible Compatible perforaance Cospatible perforaanceIndustrs Industry Industry Hish densitu/ Industrw Hish density/

Start/Stor Start/Stor Start/Stor Cartridge TareCartridse Tare Start/Stoe
Tare Tare Tare 207000 - Tare 2070 -

322000 BPI 1600/6250 BPI 322000 BPI
125 ips 125 irs 123 ips $157000/ 125 ips $150000/1600/6250 BPI 1600/6250 BPI 1600/6250 BPI

$142300/ $112500/ $142500/ 607000602000 (est. $142500/
$487000 $572300 $522000 $52,00

4-Bus HSCSO HSC50
VAX VAX VAX
DECSYSTEM-20 DECSYSTEH-20 DECSYSTEN~20

DECSYSTEN-40 DECSYSTEN-40

$77100/
622200 #80000 $227000

use HcS
VAX VAX

TU? IBM 3420-5 stc yuel

Compatible Conpatible Compatible Industry Compatible H
Industry Industry Industry Avalanche Industrw

Tare Tare 235/75 ips 1600/6250 BPI 25/75 ipsStart/Stor Start/Stor 1600/6250 BPI Compatible 1600/6250 BPI

1235 ips 125 ips $18,000 $9000 $18700080071600 BPI SO irs
:

$367800 $567100 vax VAX
Unibus :

:

PDP~11/VAX :

YANKEE OcOTILLO
Leadershir High density/ :

:

:



FY83-DEC FY83-Comp FY8S-DEC FY8S-COmP FY87-BEC FY87-Conp

100 = 250K tu7e IBM 3420-6 TUG! src Tus1
Industry Industry Industry Avalanche

sTc
Compatible Compatible Compatible

Industry Avalanche
Start/Stor

Industry Compatible IndustryStart/Stor 1600/6250 BPI Compatible 1600/4250 BPI CompatibleTare Tare 25/75 ips 1600/4250 BPI 25/75 ies 1600/6250 BPI
1600/6250 BPI 1600/6250 BPI $6400/ SO ips $62600/ 50 ips125 irs 125 ips $16,000 $9000 $16,000 $9,000$142300/ $1175007 Unibus Unibus
$487000 $575300 VAX VAX

M-bus
VAX
DECSYSTEN-20

TU7? IBM 3420-5 XXX XXX XXX
Industry

XXX
Industry
Compatible Compstible

Start/Stor Start/Stor
Tare Tare

60071600 BPI 800/1600 BPI
125 ips 125 ips
$47400/ $119200/
-$342800 $562100

H-Bus
PDP-11/VAX
DECSYSTEH-10/20

TuBo IBN S809 TUSO IBH 8809 TUBO IBM 8809
Industry Industry Industry Industry Industry Industry
Compatible Compatible Conpatible Compatible Compatible Compatible

1600 BPI Tare 1600 BPI 1600 BPI Tare 1600 BPI 1600 BPI Tare 1600 BPI
23/100 ips 12.5/100 ips 257100 ies 12.5/100 ins 25/100 ies 12.5/100 ips
$3%900/ $42000/ $329007 $42000/ 6392007 $47000/

#102000 $122000 $10,000 $127000 #107000 $122000
Unibus Unidus Unibus

PDP-11/VAX PDP=11/VAX aPDP-14/VAX

YANKEE OcOTILLO
Hish density Hish densitus
Cartridse tare rerforaan
157000 BPI Cartridde Tare
200 ips 207000 -
$12400/657000 322000 BPI
8.1. Interface
VAX Fenilw 607000 (est.?

HAYA 3M HCD75 MAYA
Leadership 1/4 inch Leadership

Low-end Cartridse Low-end
Cartridse Tare Streaner Cartridse Tare
82000 BPI 67 HB Capacity 8000 BPI
75 ies $3e500 75 ies
$500/622000 $500/$22000
Q-Bus» CT Q-Buss CT
PDP-1ie VAX PDP-219 VAX
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FY83-Dec FY83-Coup FYBS-DEC FY85-COMP FY87-BEC FY67-Comp

40 - 100K TUBO IBM 6809 TusO IBN 6809 TUsO IBM 8809
Industry Industry Industrv Industry IndustryIndustrw

Compatible Compatible ConeatibleCompatible Compatible Compatible
1600 BPI Tere 1600 BPI $600 BPI Tare 1600 BPI 1600 BPI Tare 1600 BPI
25/100 ips 12.5/100 ips 25/100 ips 12.5/100 ips 25/100 ies 12.5/100 ips
9329007 $47000/ $32900/ $45000/ $39900/ 9420007
$10»000 $127000 $107000 $122000 $102000 $12-000

Unibus Unibus Unibus
POP-12/VAX PDP-11/VAX PDP-11/VAX

DEI MAYA DEI HAYA DEI
174 inch Leadership 1/4 inch Leadership 1/4 inch
Cartridse Low-end Cartridde Low-end Cartridse
Streaner Cartridse Tare Stresner Cartridse Tare Streaner

20 MB Caracity 82000 BPI 20 MB Caracitu 8r000 BPI 20 HB Capacity
$29500 75 ips $22500 735 irs $2%3500

$500/$2+000
Q-Bus» CY Q-Buse CT
PDP-11» VAX PDP-1ts VAX

DEI HAYA DEY MAYA DEI16 - 40K 1/4 inch Leadership 1/4 inch Leadershir 1/4 ineh
Cartridse L Cartridge Low-end Cartridse

Streamer Cartridse Tare StreamerStresner Cartridse Tare 8000 BPI 20 MB Capacity20 MB Capacity 8-000 BPI 20 MB Capacity
$27500 735 ips $2500 75 ips $29500

$500/$22000 $500/$27000
Q-Bus» CT Q-Buss CT
PDP-ils VAX PDP-iis VAX
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TO: GRANT SAVIERS DATE FRI 1 OCT 1982 10: 33 AM EDT
FROM: DAVID W BROWNcc: see "CC" DISTRIBUTION DEPT: STORAGE SYS. ENG.
EXT: 292-2070
LOC/MAIL STOP: YWO/YWO

MESSAGE ID 5177308090
SUBJECT: EMC ACTION ITEMS - YOUR EMS OF 9/21/82

INTEROFFICE MEMORANDUM
| | | | | | |

<TO: Grant Saviers DATE: 1 October 1982
FROM: David W. Brown

cc: SSD Staff DEPT: Tape Engineering
Ray Ochester EXT: 292-2070
Ken Sills LOC: YwO0/G2
Alan WhiteBill Munson

SUBJ: EMC ACTION ITEMS - YOUR EMS OF 9/21/82

1. Regarding cancellation of TA78 and the use of TA81 in its
place in order to solve the Maya FY83 funding short-fall:
a. If we decide to do this, it will free up 3 people who

can be assigned immediately to Maya. The remaining 2
will continue HSC tape development so that TA81 can be
shipped on schedule Q2, FY84. This would solve half
of our FY83 Maya funding shortfall of $500K.

b. I am forwarding to you Ray Ochester's summary of the
LCG problem with this decision. He states that it
puts the Jupiter program revenue of $1.6B at risk, and
that TA81 will not solve their problem.

c. In addition to the LCG problem with TA81 performance,
there is a $100M gross margin problem with this
decision.

TA78 TA81

MLP Per Unit $52K $25K
Cost Per Unit 14K

__

Gross Margin $38K $18K

7K



ee

Per Unit
If we converted all 5000 units of TA78 to TA8l, we
would leave $100M gross margin on the table. See KenSills' memo also forwarded today.

d. This decision also would leave HSC without any tapeuntil May 84 when VMS 3B will be released because
TA81 misses the window for VMS 3.4. Under thecurrent plan, TA78 will be available at HSC FRS in
Q4, FY83. There is a serious question about whether
HSC is viable without a tape for the first year of
shipments, in view of the recent loss of cluster
support until 3B is released.

e. This decision also makes Klipa less attractive, since
one of the Klipa strategies is to permit migration of
TU78 massbus drives to HSC TA78's.

f. Alan White estimates that there would be a $10.8M LDP
revenue impact if we made this decision. His memo
also is being forwarded.

g. Bill Munson's summary of the TIG impact emphasizes
the importance of TA81 benchmarking compared with
TA78. Bill's memo will be forwarded.

h. There is $400K of manufacturing capital in place for
TA78 that will have to be written off or redeployed.
Rough cut is a $250K P&L write-off.

i. In view of these problems, I recommend that we solve
the Maya funding shortfall in some other way. The
$200 - $250K benefit to Maya isn't worth the cost.

2. Regarding a Maya joint venture, we will add TEAC to the
candidate list. I do not believe that it is in our best
interest to disclose Maya to Tandon because it is unlikely
that we could put together a joint venture. We are
actively discussing joint venture possibilities with a
number of potential partners as you know. The impact of a
joint venture on Maya looks to me as follows:
a. By establishing a joint venture with a cartridge

vendor, we can earn cartridge license revenue of
$500K to $2.5M, starting in FY84 or 85. We could
elect to use some of this revenue to offset tooling
expenses which are expected to be as follows

FY83 FY84

Tooling Expenses $30K $100K

I doubt that we could realize any of this help in
FY83.

b. Licensing the drive should earn us license revenues
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of $1M to $5M, probably again starting in FY84 or
FY85""

3. Paul Bauer has indicated that if he cancels RX52 butretains floppy advanced development, he could makeavailable engineering resources in the 2H FY83 time framethat would be very useful for Maya. I believe that Paulis working up a more detailed impact statement.

Memos forwarded today:
Grant Saviers, Sept. 21, 1982 -- EMC Action Items
Ray Ochester, Sept. 30, 1982 -- LCG Need for TA78Bill Munson, Sept. 30, 1982 -- TA78 Requirements for TIGAlan White, Sept. 30, 1982 -- TA78 Forecast ImpactKen Sills, Sept. 30, 1982 -- Further Arguments for

Continuing TA78

2.
3.
4.
5.

11:35:03 § 01574 CLEM
CLEM MESSAGE ID: 5177310933
1-OCT-82

"CC" DISTRIBUTION:

BILL MUNSON RAY OCHESTER KEN SILLS
SSD STAFF: ALAN WHITE
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TO: JOHN SWAN DATE: THU 30 SEP 1982 2:55 PM EDT
; FROM: ALAN WHITE

cc: HAP PRINDLE DEPT: LDP BUSINESS PLANNING
JON ROULEAU EXT: 231-6517

LOC/MAIL STOP: MRO2-2/013

MESSAGE ID: 5177230639

SUBJECT: TA78 FORECAST IMPACT

THE FOLLOWING ARE MY COMMENTS RE: THE POTENTIAL ELIMINATION OF
THE TA78 PRODUCT WITH RESPECT TO THE LDP MARKET FORECAST. HAP
WILL YOU PLEASE REVIEW AND CONFIRM/COMMENT TO PRODUCT MANAGEMENT?

THE CURRENT SHIP FORECAST (U.S. & GIA ONLY) FOR TA78 PRODUCT IS
(UNITS) Ql. Q2 Q3 Q4 TOTAL FY'84
SYSTEMS 5 7 13 10 35
AFTER MARKET 5 6 7 7 25

TOTAL 10 13 20 17 60

THE PROBABLE IMPACT BECAUSE OF THE LOSS OF THIS PRODUCT WILL
BE 80% OF SYSTEM SALES AND 100% OF THE INSTALLED BASE MARKETING
SALES. IN TERMS OF DOLLARS THIS MEANS:

> 28 SYSTEMS X $305K (AVERAGE SYSTEM PRICE) = $8.5™

-25 INSTALLED BASE SALES X $90K (TRANSPORT, HSC50, DATA CHANNEL) = $2.3M

- TOTAL IMPACT FY'84 = $10.8M

THERE ARE SEVERAL ISSUES WHICH SHOULD BE NOTED WHICH SUBSTANTIATE
THIS POSITION.

l. THERE IS NO REASONABLE ALTERNATIVE WITHIN DEC'S TAPE PRODUCT
MIX WHICH ADDRESSES THE NEEDS OF REAL TIME HIGH AVAILABILITY
(I.B., CLUSTER ARCHITECTURE) SYSTEMS. LDP HAS BEEN VERY
SUCCESSFUL IN THE TU78 VAX SYSTEM SPACE BECAUSE OF THE
125 IPS/6250 BPI OFFERING. CONTINUED SUCCESS IS CONTINGENT
ON HAVING BOTH DISK AND TAPE IN THIS SYSTEM SPACE.

2. THE TA8l1 TIME TO MARKET IS TOO LONG (Q3 FY'84). THE
LOSS OF THE TA78 WOULD MEAN NO TAPE PRODUCT IN THE
HSC50 SPACE FOR 6-8 MONTHS.

3. ALTHOUGH CHEAPER, THE TA81 OFFERS ONLY 25/75 IPS AT 1600/5250
BPI WHICH AT BEST CASE REPRESENTS A MINIMUM 40% PERFORMANCE
LOSS FROM THE TA78 PRODUCT. 468KB/SEC PEAK TRANSFER SPEED FOR
THE TA81 IS TOO SLOW.
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4. THE USE OF DISK AS BACK-UP (I.E. -RA60) IS NOT A COSTEFFECTIVE ALTERNATIVE FOR ARCHIVING DUE TO THE RELATIVE:
COST OF MEDIA. THIS ASSUMES WE HAVE SUCCESSFULLY MOVED
AWAY FROM MASSBUS TECHNOLOGY.

5. TAPES HAVE THE BENEFIT OF SYSTEM INDEPENDENCE AS THEY
CONFORM TO ANSI/INDUSTRY STANDARDS. NOTE THAT OUR DISKS
ARE DEC UNIQUE, A FEATURE WHICH IS BOTH A RISK AND AN
OPPORTUNITY.

6. THE TA78'S SOLD TO THE INSTALLED BASE WILL BE INCREMENTAL
BUSINESS DRIVEN BY A MARKETING STRATEGY WHICH PROMOTES
MIGRATION. NO PRODUCT MEANS NO MIGRATIONS.

CONCLUSION:
- GIVEN THE DIRECTION OF THE 32 BIT SYSTEM MANAGEMENT AND

INCREASED PRESSURE BY THIRD PARTY PLUG COMPATIBLES IN THE
AFTERMARKET, I SUPPORT THE CONTINUED EFFORT REQUIRED TO
BRING THE TA78 TO MARKET.

30-SEP-82 15:25:19 S 03539 MRI6
MR16 MESSAGE ID: 5177268220

1-OCT-82 10:29:55 § 01088 MLCG
MLCG MESSAGE ID: 5177331278

i ocT-82 11:44:50 S 01684 CLEM
CLEM MESSAGE ID: 5177311021.

"CC" DISTRIBUTION:

BILL MUNSON RAY OCHESTER KEN SILLS
SSD STAFF: ALAN WHITE
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TO' DAVID W BROWN DATE: THU 30 SEP 1982 318 PM EDT
FROM KEN SILLS

cc: JOHN SWAN DEPT: STORAGE SYSTEMS
LARRY TASHBOOK EXT: 292-2149

LOC/MAIL STOP: YWO/YWO

MESSAGE ID: 5177210195

SUBJECT: FURTHER ARGUMENTS FOR CONTINUING TA78

1. The TA78 sales forecast is for approx. 5000 units over 4 years.The concensus of management opinion is that there is very littleprice elasticity of demand for this class of tape device on large
systems. Therefore, if TA8l's were to be substituted on a one
for one basis for TA78's, Digital would incur a $135M NOR loss,
and a $100M gross margin loss over this 4 year period:

TA78 TA81 Loss
MLP $52K $25K $27K X 5000 = $135M

COST 14K 7K

GROSS MARGIN $38K $18K $20K X 5000 = $100M

Assuming that price elasticity is present, then more than two
TA81's would have to be sold for every forecasted TA78 unit
replaced to achieve a breakeven gross margin. This is unrealistic
for two reasons:
a. Additional. tape units on a system add little, if any,

functionality to the system.
b. The TA78 forecast has already been impacted by TA81 in the

forecast. Where price sensitivity was present, the forecast
already reflects TA81 preference.

One way the above loss could be mitigated is if the cutomer chose
to spend the "saved" dollars by enhancing the system in some other
way - more disks, terminals, etc. This is a dubious argument since
most customers buy to satisfy an applications need, not to spend
a prescribed amount of money.

A further NOR loss would occur from lost high-end system sales.
Incremental system sales due to a $27K lower system price would
be more than offset by lost system sales due to the lower
functionality of the TA81 (see following re: functionality).
Jupiter engineering and marketing have strongly stated that they
"have no system" without the TA78 and will have to re-examine
announcement plans.
The TA81 will not be available for VMS V3.4 field test in 2/83.
VMS V3.5 will not support any new hardware. The next opportunity



for software support is VMS V3B. Hardware for this release must .

be available for field test in 7/83. This is very risky for TA81since first protos will be available in 2/83. Even assuming thisdate is met, the implication is still that HSC50 has no tape until5/84, nearly a year after HSC50 FRS. HSC50 Product Management and
Development feel that this will make HSC50 an unviable product.particularly after recently losing cluster support until a year afterFRS.

4. TA81 does not exhibit robust performance in all environments likethe TA78 start/stop drive. When the customer uses Digital suppliedtape utilities, sufficient buffering, asynchronous I/O command
queuing, etc. will all be intact to assure reasonable performance.However, no performance guarantee can be made for previously writtenprivate applications programs. Running these programs may causesevere performance degradation of the TA81 tape. This is particularlytrue for GCR mode of the TA81 where there is no start/stop fall-backlike PE. The TA81 is not a generalized tape solution for the high-end
system. It is a low end interchange and back-up device for the
system that is specifically non-tape intensive.
Tape performance robustness on a high-end system is a marketingnecessity. ALL applications must perform reasonably. A situation
where, for example, 90% of customers are satisfied and 10% are
extremely dissatisfied is unacceptable.

30-SEP-82 20:30:47 S 03698 MLEM
MLEM MESSAGE ID: 5177278481

1-0CT-82 11:42:25 s 01656 CLEM
CLEM MESSAGE ID: 5177311014

"CC" DISTRIBUTION:

BILL MUNSON RAY OCHESTER KEN SILLS
SSD STAFF: ALAN WHITE
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TO LARRY TASHBOOK DATE: THU 30 SEP 1982 2:00 PM EDT
FROM: BILL MUNSONcc: see "CC" DISTRIBUTION DEPT: TIG
EXT: 264-7436
LOC/MAIL STOP: MK1-1/029

MESSAGE ID: 5177210130
SUBJECT: TA78 REQUIREMENTS FOR TIG
The TA78 continues to be a high impact product for TIG. Given the largeconfiguration, transaction-orientation of major segments of our business,our customers clearly need high-performance, high-quality, high-densitytape products to configure "balanced" systems with large (huge?) amountsof non-removable disk storage.
Until proven under "system operation" (i.e., effective OS and/or subsystemfunctionality) and demonstrated device/technology maturity, streaming tape
products should not serve as our sole tape offering. Of special concern
may be the effectiveness they demonstrate in transaction/journal/roll-back/roll-forward/etc applications, versus the proven capabilities of the provenTA78-like functionality. :

30-SEP-82 20:08:22 s 03339 MKEM
MKEM MESSAGE ID: 5177049134

"CC" DISTRIBUTION:

DAVID W BROWN JOHN SWAN TIG MGMT COMM:
TIG MKTG COMM:

1 ocT-82 11:41:13 S 01646 CLEM
CLEM MESSAGE ID: 5177311012

"CC" DISTRIBUTION:
BILL MUNSON RAY OCHESTER KEN SILLS
SSD STAFF: ALAN WHITE
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TO: DAVID W BROWN DATE: THU 30 SEP 1982 1119 AM EDT
JOHN SWAN FROM: RAY OCHESTER

cc: BRUCE CAMPELIA DEPT: LCG MARKETING
PER HJERPPE EXT: 231-4117

LOC/MAIL STOP MR2-2/C2
MESSAGE ID: 5177209923

SUBJECT: LCG NEED FOR TA78

The TA78 is the only tape drive to be supported on the
Jupiter (DECsystem-4050). A tape drive is required for
backup, archiving and data interchange - not only with
the RA81 on an HSC, but also in standard mainframe
computer tape applications. The requirement is for a
medium to heavy duty start-stop tape drive.
The TA81 IS NOT an acceptable substitute due to its
lack of performance and functionality to support our
product needs.
Other potential alternatives for the Jupiter (ie., a
block mux or massbus interface) have been ruled out by
Gordon Bell unless they are done as a part of the
HSC-50 project, and therefore done as a corporate
implementation. Colorado Springs has rejected these
alternatives as non-viable. Other options are unavailable
because the Jupiter only has a CI/NI interconnect
capability.
Therefore, there is no alternative available to replace
the TA78 as the Jupiter tape subsystem. We are reviewingthe Jupiter pricing and announcement proposal at PPC and
the Operations Committee on 4 Oct 82. Our presentforecast for TA78 is approximately 1650 units over a
four year period. Without the TA78, we do not have a
complete Jupiter System to announce or deliver. The
projected revenue for the Jupiter system is $1,615 Million,
and is at risk without the TA78.

30-SEP-82 19:09:23 § 02337 MLCG
ALCG MESSAGE ID: 5177230201

1 oCT-82 11:40:37 S 01633 CLEM
MESSAGE ID: 5177311005

"CC" DISTRIBUTION:

3ILL MUNSON RAY OCHESTER KEN SILLS
SSD STAFF: ALAN WHITE
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TO: Grant Saviers ML03-6/E94 DATE: 10/5/82 Tue 16:21:30
FROM: David W. Brown
DEPT: TAPES ENGINEERING
EXT: 292+2070CC: SSD STAFF LOC: YWO/G2

SUBJECT: TA78 VS. TU81

l. Performance Comparison on HSC

The attached graph compares TA81 and TA78 performance on HSC. In
summary: -

TA78 TA81

HSC Local Backup 1 6
VMS Image Backup . 1 6
. @ 200 KBYS

VMS File Backup 1 7
. @ 75 KBYS

Comments:

a. HSC will have a very fast local image backup which is expected
to keep the 125 ips TA78 running continuously. The TA81 per-
formance will be limited by the 75 ips speed.

b. For file-oriented backup routines, the HSC is a data path only
and contributes nothing to tape performance. No buffering for
streaming tape drives has been provided in HSC.

c. DECsystem 10 and 20 software routines like Dumper have not been
rewritten to provide buffering for streaming tape drives. This
will Have to be done or the performance of the TA81 will drop
far below what is shown above. This will certainly be
unacceptable.

This decision would also leave HSC without any tape until May,
1984, when VMS 3B will be released, because TA81 misses the window
'for VMS 3.4. Under the current plan, TA78 will be available at HSC
FRS in Q4, FY83. Vt

INTEROFFICE MEMORANDUM

2. FRS Impact



We have explored the possibility of using TA78 prototypes forsoftware development to permit a Q2, FY84, PRS on TA81 on HSC underVMS 3.4. The vMS people have told us that this is not a workablePlan because of the differences between 3B and 3.4 and becauseextensive field experience with the TA78 will not be generatedunder this plan.
3. Budget Impact

If we cancel the TA78 and continue work on the TA81, three peoplecan be freed up for work on MAYA. The FY82 budget impact will be a$200K transfer to MAYA.

DWB/br

Attachment
DWB: 3
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