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SUBJ: MINUTES DATE} A2-0575
FROM ¢ GORDON BELL
3093
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##PLEASE##SEND TO: FILE

# * * * * ki ks * ¥#* * * & # * * * & & #* # * 3 * * ¥ #*

SUBJ! 00D STAFF MEETING MINUTES==January 30, 1975
To: 00D
1, Plowman, VYan Roekens, Tays and Saviers can have the capabl ||ty

to move thelr own personnel| fl|es to de salary planning,
planning programs to do salary pPlanning,

2, We are supposed to Imform OC of 1 for 1 people replacements,

3, Arnle desoribed the techniea| odlt program |n sales, Platz
Is doing a more detal|ed version, based on EPLAS fer
Westminster, Arnie asked 000 to support the questionnalres,

4, We discussed the ROI/PLC parameters for the V750,

5, We voted for an overrun for Stackebrand for 1 month Tn
order to hold group together,

6, Henry Lemalre proposes to obtaln seme MOSTEK faci|Ttles,
We recemmend that the proposal be part of manufacturing
budget,

7. The word "fraud" should not be used en people who are
terminated, MIsmanagement Is a |ess |lbe|ous word,

GBimik




SUBJ: CLASSIC 11 DATE$
FROM:

PR TR R TN I S TR T TR TNEE SHERY SRR R SRRV SR TR CHER T PR
#»uPLEASE##SEND T

¥* i* * * L #* * i % #* * * #* i * i L L * E *

To: Distribution

The attached oroject propsectus (coples only to Teicher and
Spector) from Ken Bowles at UC/SD Is something that I want
to get Involved with, He came to me because we have been
unresponsive through his sales/marketing group,

Mow is 1t?

] beifeve this Is the follow=on CLASSIC,,.or intellligent
terminal of the type we would all |lke to have, HIis

demands and goals are totally reasonable (I serlously doubt
whether he can get that much out of the CAI software with this
smal!l of a system right now, however, there are still lots of
things he can do that are reasonable that do fit the

system., I‘m also Intrigued about some of the other goals
which we might otherwise say are unreasonable that can be

done (e,q., emulation of other machlnes),

Mere’s what | want:

1. Steve should use this as his benchmark |ow end complete
system.

2, Steve, Stocky, and Len Hallo should get together to work
the display Issue and how Len and Stocky’s plans mesh
with the perceived need/use/solution of Bowles,

3, We should get Bow|es to come here for a general discussion
about the UC/SD direction together with anything that has
not been written down, Obviously we can’t say anything
about our own directions but we can show a willlingness, and
try to sell him on the 11, If they go this way: the big
bucks and real Problem that we win with is the software,
That |Is the maJor undertaking and a really hard
part (assuming we get on the stick and get him a terminal
§fit for human consumntion: and the right system price.
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SUBJ: CLASSIC 11 DATE: P2-087=75
FROM: GORDON BELL

4, Let’s get a fix on his language concerns, He thinks PASCAL
is "the right" language for pregramming, I‘d Ilke Al to
put this In perspective, BASIC Isn‘t, and ! hate the
thought of a PL/1 investment,

5, Let’s get a clear Iine of who Is involved from a sales’/
marketing viewpointr=- which market group? sales?~=so that
those interfaces are belng handled smoothly, If we get
more Involved, It can be dlireet,

6. Let’s get a way for us to work with him (at arms’

length) such that we understand and complement one another,
| believe this Is a desirable sale because he |s Jjust Idealistic
and unreasonable enough to provide a goal for a product,
1 even want to find the way to get the business,

GB:im ik

Distribution

Char | ie Spector

CC: Al Brown
Peter Christy
Diek Clayton
Len Halio
Andy Knowles
Ed Kramer
Larry Portner
Tom Stockebrand
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2573 CS5S~486-A-3
COMPUTER SPECIAL SYSTEMS ]
LABOR RATES :
‘ Hourly Daily Weekly (40 hrs) Mdnfhly (160 hrs)
System Engineer= A $50.00  $400.00 $2,000 $8,000
(5~10 yrs experience)
System Enéineer -B $43.00 $344.00 $1,720 - .$6,880 3
(3-6 yrs experience) & ]
Y p
Sistem Engltidar G $36.00  $288.00 . $1,440 T $5,760
(1-4 yrs experience)
Y P
‘System Technicion ~ A $30.00  $240.00 - $1,200 $4, 800
'Sysfem Technician - B $23.50 '$188.00 $ 940 $3,760 5
System Technician = C  $22.00  $176.00 $ 880 $3, 500
Wireman ~ A~ $18.00 . $144.00 $ 720 $2,880
" Wireman - B $15.00 . $120.00 $ 600 © $2,400
System Programmer - A $50.00 $400.00 - $2,000 $8,000 g
~ (5-10 yrs experience) : .
System Programmer = B $42.00  $336.00 $1,680 $6,720 i
(3-6 yrs experience) : F o _ )
yTs exp 5
System Programmer - C $36.00 $288.00 $1,440 $5,760 T
(1-4 yrs experience) ' ,
‘Engineering Writer = A $32.00 ~ $312.00  $1,560 $6,240
Engineering Writer - B $31.00 $248.00 $1,240 $4,960 ;
Technical llustrator $27.00  $216.00 $1,080 $4,320 .
_ , i
Technical Typist $19.00 $152.00 $ 760 . $3,040 nl
!
The chove raies epply fo ol cusiom hardware/sofivare preducis.  Lach rate includes labor {
“escocicted with design, assembly, festing, documentoiicn, and accepiance of custom producis. '
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L

” Senior Program Manager/
Consultant

< System Engineer = A
(5-10 yrs experience)

System Engineer - B
(3-6 yrs experience)

System Engineer = C
~ (1-4 yrs experience)

-System Technicicn - A
System Technician - B
System Technician - C
Wireman - A
Wireman - B

System Programmer - A
(5-10 yrs experience)

System Progrdmmer -B
(3-6 yrs experience)

System Programmer - C
(1-4 yrs experience)

Engineering Writer = A
Engineering Writer - B
Draftsman

Technical Typist

COMPUTER SPECIAL SYSTEMS
- LABOR RATES

' Hourly

$75.00

$58.00

$50.00
$42.00

$35.00
$27.00
$26.00

$21.00

$17.00
$58.00

$49.00
$42.00

$45.00
$36.00

©$31.00

$22.00

Daily

$600.
- $464.,
- $400.
$336.
$280.
$216.
$208.
- $168.

$136.
$464.

$392.
$336.

$360.
$288.
$248.
$176.

00

00

00

00

00
00
00
00
00
00

00

00

00
00
00
00

Weekly (40 hrs)

$3, 000.
$2,320.
$2, 000.
$1,680.

'$1,400.

~ $1,080.

$1,040.
$ 840.

- $ 680.

$2,320.
$1,960.
$1,680.

$1,800.
$1,440.
$1,240.
$ 880.

00
00
00
00

00
00
00

00

00
00

00

00

00
00
00
00

Monthly (160 hrs)
- $12,000

$ 9,280
$ 8,000
$ 6,720

$ 5,600

$ 4,320

$ 4,160

$ 3,360
2,720

$ 9,280

$ 7,840
$ 6,720

$ 7,200
$ 5,760
$ 4,960
$-3,520

The above rates apply to all custom hardware/software products. Each rate includes labor
associated with design, assembly, testing, documentation, and acceptance of custom

products.




DEPARTMENT OF DEFEMSE 4 FORM APPROVED

CLAIM FOR EXEMPTION FROM SUBMISSION OF CERTIFIED CQST OR PRICING,DATA | OMB No. 22-R0204

. . ’ '.o . ! - . ‘
NOTE: Numbers in parenthesis refer to instructions on reverse. (1) . : 1-1-‘3 @
NAME OF OF FEROR ] ITEM OF SUPPLILS AND/OR SERVICES TO BE FURNISHED (2)
Digital Equipment Corporation _ ‘
HOME OF FICE ADDRESS (Include ZIP Code) : System Engineer A
146 Main Street, Maynard, Mass. 01754 QUANTITY TOTAL AMOUNT PROPOSED FOR ITEM(5)
DIVISION(S) AND LOCATION(S) WHERE WORK IS TO DE PERFORMED GOVERNMENT SOLICITATION HO.
Maynard, Marlboro (Mass.) '

By submission of this form the offeror claims exemption as checked below from requirements for submitting cost or pricing data on the basi,
that the price offered is, or is based on, an established catalog or market price of an item sold in substantial quantities to t he general
public or is a price set by law or controlled by regulation (see ASPR 3-807). Check !, 11, or lll below and prow)ide applicable '
information.) (3)

]

I [X]CATALOG PRICE: (4)

CSS-L66-A-k - 8/74

Cetalog idenfification ; Date

Period Covered (5) From 8/74 - next revision

.SALES CATEGORIES:

o - 1
A. U. S. Government sales (6) 10% i ]5% (eSt d) * Units
- o 1 e
B. Sales st Catalog Price to the General Public (7) 85% 90% _(eSt d) * Units
C. Sales to the Gencral Public' at other than Catalog Price (8) : 0 . 5 * Units

(* ,.H the offeror’s uccounting syslem does not provide precise informat ion, the offeror should insert his best estimate and explain
in an attachment the basis for his estimate.) .« - .

LIST THREE SALES OF THE ITEM OFFERED. (9) : - o
CATEGORY: v NO. OF
B C DATE YNITS SOLD PRICE/UNIT
1L (X | - _10/73 16 (hrs.) $50/hour Based on catalog

CSS-466-A-3 dated 2/73

2 (X} O 3/7h Lo (hrs.) $50/hour ;7;Zring period 2/73-

3. X — 11/73 144 (hrs.) $50/hour

1. [T JMARKET PRICE: Set forth the source and date or period of the market quotation or other base for market price, the base amount
and applicable discounts. (10) .

. [ ] LAW OR REGULATION Identification: (11)

and on attachments submitted sre accurate and are submitted for the purpose of claim

The offeror represents that all statements made above
a hxe cluim

erments for cost or pricing data. The offeror also represents that, except /s stated 1n an attachment,

yy a Government contracting officer within the last two
if this proposal or 2 modificatinn thereo
r e conlract resulting from
access 10 books, records,

ing; exemption from requir
(e exenrtion tnvolving the same or a substantially similar item has not been dented t
vears. Pending constderation of the proposal supported in whole or in'part by this submissicn and,
i aveepted by the Government, thereafter until the expiration of three years from the date of final payment unde
‘niy propos. 1, the contracting officer or any other authorized employee of the United States Government 1S granted

‘yeuments ond ot her supporting date which will permat verification of the claim.

TYPED HaAME AND TiTLE SIGNATURFE

| /
Robert E. Walsh, Contracts Dept. Manager E@ A/t/&/,‘

RAME OF FIicM DATE OF SUBMISSION

Digital Equipment Corporation 1/20/75

nR FORM s99 9




) e . ~~ DEPARTMENT OF DEFENSE . FORM APPROVED
CLAIM FOR EXEMPTION FROM SUBMISSION OF CERTIFIED COST OR PRICING DATA | oMB No.Per-Roz()-t '

” ' | 1125

NOTE: Numbers in parent hesis refer to instructions on reverse. (1)

NAME - FE :
AME OF OFFEROR \TEM OF SUPPLIES AND/OR SERVICES TO BE FURNISHED (2)

Digital Equipment Corporation ,
HOME OF FICE ADDRESS (Include ZIP Code) System Engineer B
146 Main Street, Maynard, Mass. 01754 QUANTITY TOTAL AMOUNT PROPOSED FOR ITEM(S)

DIVISION(S) AND LOCATION(S) WHERE WORK IS TO BE PERFORMED GOVERNMENT SOLICITATION P.J(S

Maynard, Marlboro (Mass.)

By submission of this form the offeror claims exemption as checked below from requirements for submitting cost or pricing data on the basis
that 'the price o{!’ered is, or is based on, an esteblished catalog or market price of an item sold in substantial quantities to t he general
public or is a price set by law or controlled by regulation (see ASPR 3-807). Check 1, 11, or Ill below and provide applicable

information.) (3)

L. [)_('J CATALOG PRICE: (1)
Catalog identification cSS-466-A-L : : Date 8/7h
Period Covered (5) From 8/714 to next revision
.SALES CATEGORIES: :
A. U.S. Government sales (6) ) 10% T ]57" (eSt d) . Unit;
o . 1 @
B. Sales at Catalog Price to the General Public (7) 85'6 : 90% (eSt d) * Units
C. Sales to the General Eublic' at other than Catalog Price (8) . 0 5~ * Units

(:* ..lf the offeror’s uccountirig syslem does not provide precise information, the offeror should inseit his best estimate and explain
in an attachment the basis for his estimate.) . .

LIST THREE SALES OF THE ITEM OFFERED. (9)

CATEGORY: Nb.OF o
B C ' DATE UNITS SOLD PRICE/UNIT ’
1. (% O L/74 2L (hrs.) $43/hour Based on catalog
, ‘ , €SS-L466-A-3 dated 2/73
2. X] O 3/74 56 (hrs.) $43/hour covering period 2/73-
o 7/74

»x] ' 3/74 240 (hrs.) $43/hour

11 D MARKET PRICE: Set forth the source and date or period of the market quotation or other base for merket price, the base amount

and applicable discounts. (10)

I D LAW OR REGULATION Identificetion: (11)

pose of claim-

nts submitted are accurate and are submitted for the pur
a hke cluim

sents that, except as stated in an attachment,
ermment contracting officer within the last (wo
art by this submission and, if this proposal or a modificatson theres
from the date of iinal payment under @ coniract resulting from
vernment is granted access 10 boouks, records,

The offeror represents that all statements made above and on attachme

iny exemption from requirements for cost or pricing data. The ofleror also repre

{1 exention involving the same or a substantially similar item has not been denied by a Gov

vears. Penling consideration of the proposal supported in whole or in'p
vvaceepted by the Government, thereafter until the expiration of three years
‘mis, propos. 1, the contracting officer or any other authorized employee of the United States Go
euments o nd of her supporting data which wall permat verificetion of the claim.

SIGNAYURE

TYPED NAMZ ANG TITLE . . . g

Robert E. Walsh, Contracts Dept. Manager

DATE OF SUBMISSION

NAME Z)r FiReM . .
Digital Equipment Corporation . 1/20/75

nn FORM O 90 g




Lo DEPARTHENT OF DEFENSE FORM APPROVED
CLAIM FOR EXEMPTION FROM SUEMISSION OF CERTIFIED COST OR PRICING DATA | OMB No. 22-R0294
, - 19!
NOTE: Numbers in parenthesis refer to instructions on reverse. (1) ; .l.lg )
NAME OF OFFEROR ITEM OF SUPPLIES AND/OR SERVICES TO EE FUENISHED ()
Digital Equipment Corporation ‘ ‘
HOME OF FICE ADDRESS (Include ZIP Code) System Engineer C
146 Main Street QUANTITY TOTAL AMCUNT PRCFOSEL FOR 1TEN (S,
Maynard, Mass. 01754 ' :
DIVISION(S) AND LOCATION(S) WHERE WORK IS TO BE PERFORMED GOVERNMENT SOLICITATION NC.
Maynard, Marlboro (Mass.)

By submissicn of this form the offeror claims exemption as checked below from requirements for submitiing cost or pricing dzta on the tasis
that the price offered is, or is based on, an established catalog or market price of en item sold in substantial quantities to the generzl
public or is a price set by law or controlled by regulation (see ASPR 3-807). Check I, 1I, or III below and provide applicable
information.) (3) J

¢ ijTALOG PRICE: (4)
_ £55-466-A-A - . Date SL1

Catalog identification

Period Covered (§5) From 8/71* to next revision
SALES CATEGORIES: o '
- 1
A. U.S. Go_vernment saeles (6) ’ ]0% ]5% (eSt d) * Units

85% - 90% (est'd)

* Units

B. Sales at Catalog Price to the General Public (7)

0

C. Sales to the General Public'at other than Ceatalog Price (8) * Unats

(* If the offeror’s accounting system does not provide precise information, the offeror should insert his best estimate and explain
in an attachment the basis for his estimate.)

- LIST THREE SALES OF THE ITEM OFFERED. (9)

CATEGORY: o : o OF
B C DATE UNITS SOLD __PRICE/UNIT

. el : 12 2l (hrs.) $36/hour " Based on cataiog
rmooa . 1 = 2. £S5-466-A-3 dated

e : - . : ' - '2/73 covering period
= N 2/73-7/7k

R e |

1. [ JMARKET PRICE: Set forth the source and date or period of the market quotation or other base for market price, the base amount
~end applicsble discounts. (10) : X e

L. [ JLAW OR REGULATION Identification: (11)

t H ~orp @ A - S fe,e the our-cse of cielm-
The offeror represents that all statements made above and on attachments submitted wre accurate &nd are submitted {or the purpose of cial

ption from requirements for cost or pricing data. The offeror also represents that, éxcept &s stated in an attachmen

1 { i - e r s a0y~ .
‘tton involving t he same or a substantially sumilar item has not been denied by & Governmeint contracting cilicer w1
Pending consideration of the proposal supported in whole or in part by this submission and, if this proposal ora m

years. . a s
is accepted by the Government, thereafter until the expiration of three years from the date of final payment under @ contra ‘ #
ment is granted access to books, recorcs,

this proposal, the contracting officer or any cther asuthorized employee of 1heAUnitcd Stat es Governr
documents and ot her supporting data which will permit verification of the claim.

ing exem
for exe

ct resulting irom

SIGNATURE

TYPED NAME AND TITLE ,7
- ' Ll &
3 / a2
R

Robért E. Walsh, Contracts Dept. Manager
NAME OF FIRM . OATE OF SUBMISSICN i

Diqital Equipment Corporation 1/20/75 . _J
ey FORM  paa g




T DEPARTMENT OF DEFENSE ’ o FORM APPROVED
CLAIM FOR EXEMPTION FROM SUBMISSION OF CERTIFIED COST OR PRICING DATA | OMB No. 22-R0294

‘NOTE: Numbers in parenthesis réfer to instructions on revers'e. .(1) . _1..1.2 {
NAME OF OFFEROR ITéM OF SUPPLIES AND/OR SERVICES TO BE FURNISHED (2) ]
Digital Equmeth Corporation :
HOME OF FICE ADDRESS (Include ZIP Code) ~ System Technician A _
146 Main Street, Maynard, Mass. 01754 QUANTITY T JTOTAL AMOUNT PROPOSED FOR ITEM(5)
DIVISION(S) AND LOCATIONI(S) WHERE WORK IS TO BE PERFORMED e SOLIEITATION N
Maynard, Marlboro (Mass.) '

By submission of this form the offeror claims exemption as checked below from requirements for submitting cost or pricing data on the basis
that the price offered is, or is based on, on established catalog or market price of an item sold in substantial du_anmies to t he general
public or is a price set by law or controlled by regulation (see ASPR 3-807). Check 1, 11, or lil below and provide applicable
information.) (3) .

L [X]CATALOG PRICE: (1)

CSS-h66-A-k - e 8/74

Ceatalog identification

next revision

Period Covered (5) From . 8/71* to
SALES CATEGORIES: '
A. U. S Government sales (6)

10% - 15% (est'd) * Units

85% - 90% (est'd)

* Units

B. Sales at Catalog Price to the General Public )
0

C. Sales to the General Public et other then Catalog Price (8) : 5 * Units

v

(* If the offeror’s uccounting syslem does not provide precise informat ion, the offeror should insert his best estimate and explain

in an attuchment the basis for his estimate.) ) ) C i

|
LIST THREE SALES OF THE ITEM OFFERED. (9) . . - o !
\

CATEGORY: oy .
B C DATE ___UNITS SOLD PRICE/ZUNIT & ' ‘

. Co ‘11/73 ' 256 (hrs.) $30/hour Based on catalog
=B = - €sS-L66-A-3 dated 2/73

2. (X3 O 12/73 56 (hrs.) $30/hour ‘;7;2ring period 2/73 -

X1 O 3/74 160 (hrs.) $30/hour

1 OO O “\_T_/}_R_}\L._T PRICE: Set forth the source and date or period of the market quotation or other base for merket price, the base amount
and applicable discounts. (10) ¢

. [ JLAW OR REGULATION Identification: (11)

The offeror represents that all statements made above and on ettachments submitted ere accurale and are submitted for the pUr;‘O\'S ofVlr'l:jxrr.-
iny; exemption {rom requirements for cost or pricing data. The offeror also represents that, except 2s stated 1n an auachmom: a hixe <‘ ul “. )
{nr excigprtion involving the same or a substantially similar item has not been denied by a (}pv(*r!lrn(-l?l contracling officer within the Ins‘l “. .\N'
vrars. Pending consideration of the proposal supported in whole or in'part by this s.ubmlssxun_.\nd, if this proposal or a modification the r:'.'
vvoaceepted by the Government, thereafter until the expiration of three years from the date of final payment under a contract rvsn»l;l xnr,,i w.‘..
‘has propos. 1, the contracting officer or any other authorized employee of the Urited States Government 1§ granted access 10 hooks, recurds,

euments ond of her supporting data which will permzt verification of the cla:m.

TYPEO MAME AND TITLE SIGNATUH/E:F . N
Robert E. Walsh, Contracts Dept. Manager /(fz ,lé/éléZaéy

RAME QF FIF DATE OF SUBMISSION

Dlgltaﬁ Equipment Corporation 1/20/75

Ny PORM g9 3




DEPARTMENT OF DEFENSE i FORM APPROVED

CLAIM FOR EXEMPTION FROM SUBMISSION OF CERTIFIED COST OR PRICING DATA | OMB No. 22-R0294
r .

NOTE: Numbers in parenthesis refer to instructions on reverse. (1) ' : llgﬁ)
NAME OF OF FEROR ITEM OF SUPPLILS AND/OR SERVICES TO BE FURNISHED (2)
Digital Equipment Corporation '
HOME OF FICE ADDRESS (Include ZIP Code) . Programmer C )
146 Main Street, Maynard, Mass. 01754 QUANTITY TOTAL AMOUNT PROPOSED FOR ITEM(S)
DIVISION(S) AND LOCATION(S) WHERE WORK 1S TO BE PERFORMED GOVERHMENT SOLICITATION HO.
Maynard, Marlboro (Mass.) '

By submission of this form the offeror claims exemption as checked below from requirements for submitting cost or pricing data on the basis
that the price offered is, or is based on, an established catalog or market price of an item sold in substantisl quantities to the general
public or is a price set by lew or controlied by regulation (see ASPR 3-807). Check I, 11, or 1il below and provide applicable
information.) (3)

L [X]CATALOG PRICE: (4)

Cetalog identification ; CSS’IJ66"A—A : : Date 8/71*
Period Covered (5)  From 8/74 " next revision
SALES CATEGORIES: P .
A. U. S. Government sales (6) 10% = ]590 (eSt d) * Units
o o [ L
B. Sales al Catalog Price to the General Public (7) 85'4 90% (eSt d) - * Units
C. Sales to the General Public’at other than Catalog Price (8) .0 5 * Units

(* If the offeror’s accounting syslem does not provide precise information, the offeror should insert his best estimate and explain
in an attachment the basis for his estimate.) #

LIST THREE SALES OF THE ITEM OFFERED. (9)

CATEGORY: -
B C DATE UNITS SOLD PRICE/UNIT

R 12/73 24 (hrs.) $36/hour Based on catalog
L0 O €SS-466-A~3 dated 2/73

2. D(l O .2/74 520 (hrs.) $36/hour ;c;;iring period 2/73 -

. TR ) 11/73 240 (hrs.) $36/hour

1. [T ]MARKET PRICE: Set forth the source and date or period of the market quotation or other base for merket price, the base amount
and appliceble discounts. (10) *

1. [TJLAW OR REGULATION Identification: (11)

The offeror represents that all statements made above and on attachments submitted are accurate and are submitted for the purpose of claim-

iny exemption from requirements for cost or pricing data. The offeror also represents that, except as stated 1n an attachment, a )n}:c I(»I;”m‘ )
for exenrtion involving the same or a substantially similar item has not been denied by a (J'ov(-rzm\c-r?l contracuing officer within l)nr." :If\bl |'.\‘,
vears. Pending consideratior of the proposal supported in whole or in‘part by this !.ubmxss.mn_:md, if this proposal or a modlflc.llm'nil.{w'.:'ﬂ-
vvaceepted by the Government, thereafter until the exparation of three years from the date of finel puymgnt under 8 contract n‘suil 1y W}“,
‘nis, propos. 1, the contractng officer or any other authorized employee of the United Stat es Government 1s granted access to boouks, reconds,
“yeuments ond ot her supporting data which will permat verification of the claim.

TYPED HAMS AND TITLE SIGNATURE Y

. o |
Robert E. Walsh, Contracts Dept. Manager /sz ;i/%zﬁlﬂfy

DATE OF SUBMISSION

RAME OF FIKM .

Digital Equipment Corporation, 1/20/75

nrn FORM 99 1




; : DEPARTMENT OF DEFENSE
CLAIM FOR EXEMPTION FROM SUEMISSION OF CERTIFIED COST OR PRICING DATA

FORM APPROVED
OMB No. 22-R0294

’

'NOTE: Numbers in parent hesis refer to instructions on reverse. (1)

1124

.RAME OF OFFEROR
Digital Equipment Corporation

146 Main Street, Maynard, Mass. 0175k ~ [quamTiTy

HOME OF FICE ADDRESS (Include ZIP Code) Wireman A

ITEM OF SUPPLIES AND/OR SERVICES TO BE FURNISHED (2)

]

TOTAL AMOUNT PROPOSED FOR ITEM(S)

DIVISION(S) AND LOCATION(S) WHERE WORK IS TO BE PERFORMED
Maynard, Marlboro (Mass.)

GOVENRNMENT SOLICITATION HO.

By submission of this form t
that the price offered is, or is based on, an esteblished catalog or market price
public or is a price set by law or controlled by regulation (see ASPR 3-807).

information.) (3)

he offeror claims exemption as checked below from requirements for submitting cost or pricing data on the basis
of an item sold in substantial quantities to the general
Check 1, 11, or 1il below and provide applicable : . '

C. Sales to the General Public at other than Catalog Price (8)

1. [x] CATALOG PRICE: (1)

CSS-L66-A-4

8/74 |

Cetalog identification — Date !
Period Covered (5) From 8/71* } to . next rev
SALES CATEGORIES:
A. U.S. Government sales (6) * Units
) 0 |
- %
B. Sales at Catalog Price to the General Public (7) 856 30% (eSL d) * Units

5 ¥ Units

(* If the offeror’s accounting syslem does not provide precise information, the offeror should insert h
in an attachment the basis for his estimate.) .

LIST THREE SALES OF THE ITEM OFFERED. (9)

B

CATI‘EGORY: NO. OF

C DATE UNITS SOLD PRIGE/ZUNIT

ision
10% - 15% (est'd)

is best estimate and explain

3. T

Based on catalog

R O S _2/7h ' 64 (hrs.) .$l8/hcur

2. X] ] 12/73 | 8 (hrs.) SlS/Hour

€SS-466-A-3 dated 2/73
covering period 2/73 -

7774

J

S

1. [ JMARKET PRICE: Set forth the source and date or period of the market quotation or other bas
and applicable discounts. (10) .

e for merket price, the base amount

I1I1. [j) LAW OR REGULATION Identification: (11)

‘s, propos. 1,

The offeror represents that all statements made above and on attachments submitted ere acc
iny exemption from requirements for cost or pricing data.
{1 exenotion involving the same or a substantially similar item has not been denied by = Go
vears, Penling consideration of the proposal supported in whol
vooaccepted by the Government,
the contracting officer or any other
Lyeuments ond ot her supporting date which will permat verification of the cla:m.

thereafter until the expiration of three yeurs from the date of

e or in'par t by this submission and, if this proposal or
final payment under 8 contract resulting from

authorized employee of the United States Government is granted access 10 bouks, records,

urate and are submitted for the purposv of claim-

The offeror also represents that, except as stated 1n an attachment, a hke cluim
vernment contracting officer wathin the last tan

a modification thereo

TYPEO MAME ANDO TITLE

Robert E. Walsh, Contracts Dept. Manager

SIGNAYURE

K dlcbnd

NAME OF FIFM

Digital Equipmeht Corporation

DATE OF SUDBMISSION

1/20/75

nn FORM

L7272 7
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DIGITAL EQUIPMENT CORPORATION ]QliBO
February 3, 1975

Jane M, Pugh
Assistant Keeper
Science Musaum
South Kensington
London SW7 2DD
England

Dear MIss Pugh:

Ken 0lsen Just handed me your l|etter of January 8, regarding
MIT’s Whirlwind, We have it In sterage now, and Ken Is keeping
it for the Smlthsonian, The MITRE Corporation Is also trying to
get it back, Hence: it Is somewhat In |imbo. We cannot promise
a core memory or cofe memory plane to you Just now, but we

could make some other parts avallable-=such as a switch
register or a fli=flop from its accumulator, Ken would |lke

to keep one of the cores systems In tact, and give It to the
Smithsonlian, and dismantie the other stack sc that planes could
be made available to various museums, But until| thils matter

Is cleared up with MITRE and the Smithsonlan, we can’t really
move, Therefore, we will try to get a |can of a part of the

the memory core system, but we could get you other parts and
ohotographs If you are interested,

As for your letter of 24 July to me, I have certainly been
late In responding, We have been In the mode of cutting back
our museum program, because we have Increased pressure for
capital and people In the current unsettied economic

climate, Nevertheless, we are stil| proceeding, and In fact,
since our museum group really had |ittle noticeable output
for thelr expenditure of time, capltaj, etc,, It Is Just as
wel!l that we are doing |ittie, It has been real ly

dlfficult to get the museum goling.

| had asked Roy Gould to prepare a klt of parts that had %o do
with the minicomouter part of techmology for vou and others. but
he has not made progress along these |Ines. I hope he will

take this opportunity to assemble Some materials and forward
them if vou're Interested, [ am starting to get some material
from other places (e,a. the University of Iliinols, Manchester.)
and would |ike to get these parts put Into perspective and will
get them Into displays around our facilities to build

up interest in the historical section, Our museum Wwill )
consist of 2 parts: the collectlon of oid parts, and the working
part that explains machines with demonstrations, As a Corporate
0ffice, 1'm pushing for the l|ater, because of the general need:

put 1’m perscnally Interested In the archival section

(which will be small),

] would |lke you to give me an Idea of some of the machine parts
that you could obtain, I will buy these most |1kely for

my paersonal collection, which 1 will loan to our museum; DEC

and/or Ken 0Olsen may also buy some of the parts,

1 am interested In all types of historical parts: mechanical

L
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calculators, early data processing ang storage eauipment
and conventional 1st and 2nd generation compyters,

I think 1t is important to get some functlional mechanical equip~=
ment, and I personally want a Thomas Arlthometer,

I would hope that some parts of early English machines are stil|
around In varlous Junk stores (e.g. STC, ICT, Ferrantl), In

this regard, [ have some pieces of the DEUCE, but would Iike

to get some of ACE, and PEGASUS, together with ather

machines that were commercial verslions of the Manchester

machines, STC made a cooy of our PDP-1, and I would |lke part

of It, but we probably should go after it through 1ITT, In fact,

|f vou have names of peoole within the UK computer industry, [ would
correspond directly.,

As for the mechanics of purchasing, please |let me have an idea
of the parts and the money involved, and 1’11 send a check for
the account, We should try a few purchases, and see If [t Is
all right with both vou and I, 1I‘m suyre we can get lawyers
(soliicltors) involved, but |f we keep It simple, that pain

can be avoided. Your commission should be whatever you think
ls fair==1 have no knowledge of these matters, The equlipment
can be delivered to our DEC office In London (and to Reading)
for transshipment., It might be useful to talk with our manager.
Mr. Geoff Shingles of the U,K, offlce, because [’ve talked

with him about this from time to time-~hopefully he’ll call you
first at 21.589.6371, but the UK offlce number that he’s at is:
88 3555,

I hope we can get started with the collection,

Sincerely:

Gordon Bell _
Vice President, Offlce of Development

ce: Geoff Shingles:, U.K., Office
Roy Gould
Ken Qlsen
Mimi Cumminas

DIGITAL EQUIPMENT CORPORATION
146 Main Streat .
Maynard, Massachusetts @1754
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SCIENCE MUSEUM JAN 1 3 1974
South Kensington London SW7 2DD

Telephone 01-589 6371 ext

Mr Kenneth Olsen Your reference
President

Digital Equipment Corporation Our reference

MAYNARD

Massachusetts pate 8 January 1975
U L] S - A *

Dear Sir

A large new display on the history, operation and applications of
computers is in preparation at this lMuseum. Through Professor Arthur
Porter, and Professor Jay Forrester, I have heard that the old
Whirlwind computer may be in your custody. If this is indeed the case,
I wonder if there is a possibility of a loan of a small piece of the
core store. We have a good collection of early storage methods - delay
lines, Williams tubes and early drums, but have no example of the early
core stores. As the Whirlwind is credited as being the first machine
to use core storage, it would obviously greatly enhance our display to
be able to show a sample of its core.

I look forward to hearing from you,

Yours sincerely

L

Jane M. Pugh
Assistant Keeper

% S wdlamien
MITRE o’

——————.

y =4
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SCIENCE MUSEUM 113
South Kensington London SW7 2DD .@

Telephone 01:589 6371 ext 2 j otd ﬂTZ/ e 5 { @'

Professor Gordon Bell Your reference (B:mjk
Vice-President, Engineering

Digital Fquipment Corporation Our reference  100/123/13
146 Main Street

MASSACHUSETTS 01754 Date 24 July 1974
USA

Dear Professor Bell

First of all please let me apologise for the delay in replying to your letter of
June 11th. This has been due to circumstances quite beyond my control, and I
assure you it does not at all reflect a lack of interest on my part to the content
of your lettér.

T will answer the points raised in the same order. Concerning exchanges of objects,
this can be a possibility, depending on the items involved. If you could give me a
better idea of exactly what sort of artifacts you are looking for, I hope we will
be able to come to a mutually satisfactory agreement. I am certainly very keen to
have some parts of a Whirlwind, for instance. AL

I have been advised that I may be able to act as a purchasing agent for you, provided
that this did not conflict with my Museum work and interests. It is not clear
whether you are interested in just computers or also early calculating machines and
mathematical instrumentse. Again I would be grateful for details of what you think
this would involve, as it will have to be considered by senior officers here.

As to the other points, I shall be most pleased to give you any help and advice that
I can for your new Museum etce I was delighted to receive your book, thank you very
much indeed. We had not seen a copy before, and it has already proved most helpful
in the preparation of one part of our forthcoming exhibition.

I look forward to hearing from you.

Yours sincerely

! Ve A
W k%, /"\-\f 3 e il

\;J}O D Q K w/\ 2P -Jane Pugh

G;‘ Assistant Keeper
x;) &OJ“ Department of Astronomy

< : Mathematics & Earth Sciences



~June 11, 1974

Miss Jane Pughe

Asst. Keeper, Computing Section
Science Museum

Exhibition Road

London, SW7, England

Dear Miss Pughe:

It was a pleasure talking with you on Friday, June 7, regarding
possible interaction with you and the Science Museum. Professors
Wilkes and Randall have spoken enthusiastically of your efforts
and exhibits at the Museum.

I'm interested in some means of cooperating with you in the establish-
ment of our own DEC museum in Massachusetts. DEC is a manufacturer of
mini (and larger) computers with sales of about $400M (about 1/3 of
which is in Europe). It was founded in 1957, and ‘its antecedent
machines include MIT's Whirlwind and the Lincoln Laboratories TX-0

and TX-2. A booklet of DEC is attached. Our own museum will include
parts of Whirlwind, the TX-0 (operational), other machines (operational)
and various technological parts.

The cooperation we might explore:

“

L.

Exchange of computers or computer parts with the Science Museum.

We have nearly all of Whirlwind. Also, we have parts or complete
machines of our early DEC machines. | (and Prof. Wilkes) feel that
Whirlwind should be represented in your museum. Simikarly, | believe
it might be interesting to have a working U.S. machine (minicomputer)
exhibit, too.

Your acting as a purchasing agent for early British and European,
computing instruments for me. Here, | would like to personally buy
machine parts which could be loaned to our museum; | have no intention
of having our corporation buy parts which would not have wide appeal
to the general American public. Since you have knowledge of this
field, | would like to prevail upon you to consider such an arrange-
ment. (I will wait until | hear from you before | contact Sotheby's

1 Bond St. W1). This arrangement would have to be cleared through

the Science Museum.

Since we (1 and others directly involved in our own museum) are
considering a museum, we would like to have benefit of your counsel

from time to time.

As a student of computing machinery, | would like to establish contact,
because | may write other books about computing. Enclosed is a book

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754

(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457

L
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To: Miss Pughe 'y From: Gordon Bell
June 11, 1974 <D

written by myself and Allen Newell of post Von Neuman computing;
and this may eventually go into another edition.

Please consider the above possibilities, and | look forward to hearing
from you, and eventually visiting with you.

Sincerely,

Vice/President, Engineering
Professor, Computer Science
Carnegie-Mellon University (on leave)

GB:mjk
cc: Ken Olsen
Geoff Shingles

Roy Gould
Sally Lymberg

DIGITAL EQUIPMENT CORPORATION

444——————————————————————————;———__________;::---I-IIIIIIIIlIIllIllIIIIIIIIIIIIIIIIIIIIIIII
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PAGE 1
SUBJ: 00D STAFF MINUTES DATE: P1-24-75
FROM: GORDON BELL

% * * ] * 3 i " #* ] % ¥ * ¥ * % #* * i* L ¥ * * 3* * *

»#PLEASE#@SEND TO: FILE

# * #* e * * * * 3¢ * * * * +* * +#* 3 * i* #* * #* * * * *

SUBJ: 00D STAFF MEETING MINUTES==1/23/75

To: 00D
CC: Mark Abbett, Ed Corell, Tom Stockebrand
1, A. Fd Corell and Tom Stockebrand wil|l get together to
work on the terminal plan,
R. MWe will get Tom a deciSlon on his request for budget
.;—59 over=run to malntain the groyp by February 1,

2, Becky Hawes [ntroduced us to the Corporate Salary Planning
nrocess for 1975,

3, Mark will get bagk with expense Vvisiblility on the recruiting
mechanism, The cost center pays for recrulting, .

4, A, MWe will go to OC to ask for a policy to add people To

\ja; spend according to budget,

B, Larry asked for 5 hires:! 3 are approved as a replacement,
We recommend the other 2 to 0C--Larry [s under budget,

\,
~

5, Gorden Will get George Plowman %o take over the Engineering
commlittee, (Notes on Eng, Co. Charter attached,)

6, We currently baglieve We aren’t effectively communicating
\ wIth Field Service and Production, We ylI| talk with
‘? them once/auarter (Shields/Cudnore=~St, Amour),

7. Core and MOS now meet the budget, Components Is paying
for core on 11/WD}

A, 32K-=progress In uynderstanding ringing. better operating
noint, redressed |Ines, TwWo systems running at margin
and room temperature, Report at schedule review on
Wwednesday, Feb, 15, |ooks 300d,

B, MOSTEK-=-fallure rates up on ear|y devices at 7ddeg. C.

GR:mIk
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TO: Gordon Bell DATE: January 22, 1975

Ts: (\LD t/‘i \ﬁmm FROM:  Rony Elia-Shaoul - <149

SUBJ:

DEPT: Micro PrOdUqu

W, F)LYVJ741JL¢\_____ ,
v EXT: 2102 LOC: |1-2 (MLII/E6I)

ENGINEERING COMMITTEE CHARTER

In chating with Lorrin today about the Engineering Committee Charter, he
made the following suggestions with which | concur:

1)

7)

The Engineering Committee should be a compromise of engineers, managers,
and supervisors, who have been at D.E.C. for 5 or more years, and have
done a number of significant projects.

They should be an advisory board to management (00D), and fto project
engineers (workers).

They should offer opinions on key polibies, products, projects, business,
manufacturing, or any other issues requested of them.

They should not be responsible for creating or enforcing policies.

They should have a direct pipeline to you, Ken, and Pete so that when
their opinions arrive, they do so unadulterated!

Areas of review could include:
a) Project plans - how something is accomplished, budgets, and manpower.

b) Products - will it work? State of the art, reliability, technology,
and manufacturing issues.

c) Engineering design procedures.
d) Manufacturing problems, testing, etfc.
As far as standards, procedures, and ECO activities, these shouid be handled

by the responsible people in the designated areas. The Engineering Committee
can .ask, however, to review some procedures should it become necessary.

The following is a suggested list of people we suggest could be members of this
committee:

Group A. Practicing Engineer = 5

Ralph Dieter Jim O'Loughlin
Al Kent Pat Sullivan
Alan Kotok Don Vonada

Jesse Lipcon Don White




x Page

Group B. Supervisors and Managers who were originally engineers (5-6)

Vince Bastiani Steve Rothman
Bruce Delagi Grant Saviers
Russ Doane Tom Stockebrand
Len Hughes Steve Teicher
Lou Klotz Mike Titlebaum
Walter Manter Allan Wallack

Dennis O'Connor

Group C. Marketing and business managers who were originally engineers.
(We can think of only three, we should have at least six.)

Roger Cady

Jerry Dulaney
Bob Savel

Ken Olsen

Honorary Chairman

Gordon Bell

Chairman

Allan Kent
Dick BesT

Vice Chairman

To be selected by membership

Secretary

/cjf

~
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mﬂannan INTEROFFICE MEMORANDUM

TO: 00D DATE: January 29, 1975
FROM: Gordon Bell | ll 4‘4':
DEPT: 00D

EXT: 2236 LOC: ML12/A51

SUBJ: 00D STAFF AGENDA--JANUARY 30, 1975

12:30 Gathering data for product spec, on line Laut/Goldfein
Lunch technical editing for orders--information
1:30 Semiconductor Proposal Lemaire
| 2:30 Decision on Stocky's request for budget over-run

| to maintain the group.

GB:mjk
FUTURE AGENDA ITEMS
Date Topic Responsible
2/6 Expense visibility on recruiting expenses Abbett
2/20 Production communications (1/qt.) Cudmore
2/20 Perception of Product Manager function-- Portner/Clayton
outline for workshop presentation Puffer/Bell
3/13 Field Service communications (1/qt) Shields
| 3/13 DEC Safety Standard Cudmore/Minezzi
| 3/16 Analysis of Product Manager's Workshop Abbett/Cronkite
? Hardware/Software Systems Plan Portner/Clayton

? 2x2 Report Puffer
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mﬂaﬂnan INTEROFFICE MEMORANDUM

TO's 00D DATE: January 22, 1975
cc! Mark Abbett FROM: Gordon Bell
DEPT: 00D

EXT: 2236 LOC: ML12/A51

SUBJ: STAFF MEETING AGENDA--JANUARY 23, 1975

12:30 12", integrated, low cost terminal with TPS proposal Stocky

Lunch Information
1:30 Salary Planning - Proposal Abbett
Information Becky Hawes
2:00 Charging of interview expenses for college recruiting Abbett
Proposal
2:15 Engineering Committee Absenteeism--attachment Puffer

Discussion

2:30 Gathering data for product spec, on line technical Laut
editing of orders--Information Goldfein

3:30 Budgeting for tests (see Puffer-Cudmore interchange) Puffer
Discussion

4:30 Budgetary changes Croxon
Morris

Future Agenda Items

Date Topic Responsible
Hardware/Software Systems Plan Portner/Clayton
2x2 report Puffer

2/20 Perception of Product Manager function-- Portner/Clayton
outline for workshop presentation Puffer/Bell

3/13 DEC Safety Standard Cudmore

3/16 Analysis of Product Manager's Workshop Abbett/Cronkite
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INTERDFFICE MEMORANDUNM

DATE: January 14, 1975

00D
Mark Abbett FROM: Gordon Bell
Jim Cudmore

Dick Best DEPT: 00D

00D

EXT: 2236 LOC: ML12/A5I

STAFF MEETING MINUTES--January 9, 1975

John Cronkite presented the Product Manager's school. A %A\i?

Best and Amann--we are asking Jim Cudmore to come back in 8 ’jk77 |
weeks with a DEC Safety Standard. Ron Minezzi is presenting
a first pass at Engineering Committee.

Ken described the organization vis a vis the Woods Meetings.
The implications for us:

A. It may be appropriate to have an interface to P/L's
similar to their interface with manufacturing, finance,
personnel (sales has a similar problem).

B. We are moving to systems versus computer components
(e.g. disk) PSG's for P/L interface. Computer component
level will exist intra central engineering.

We approved Nat's plan to establish a Communications Review
Board inside the software standards framework.

Gordon will call Leng and Marcus relative to the problem of
planning and building communications systems.

The production interface. The 2x2--Bob will work on it specifi- D,
cally with Howard Reed and Jim Cudmore (if appropriate). The (
issue certainly needs cleaning up and a plan. Bob should report
back on this.

Stocky came to ask for $20K-40K for a 12", integrated, low

cost terminal with TPS (20K for terminal, 20K for TPS).
Stocky will deliver a 1 page proposal on the subject. -

GB:mjk

Future ltems:

]l

Hardware/Software Systems Pian Portner/Clayton




EHQHEH INTEROFFICE MEMDQANGU1&A4J

TO: 02D DATE:  Japuary .14, 1975
FROM: Mark Abbett
DEPT: Central Engineering Personnel
EXT: 2633 LOC: ML12/All

PERSONNEL COMMITMENTS FROM
1/9/75 02D STAFF MEETING

lowing John Cronkite's presentation on the design of the

Product Managers Workshop, the following commitments and
decisions were agreed to:

SUBJ :
Fol
1.
* 2.

CcC:

*

That individual participants will be charged for expenses.

That the 02D Vice Presidents will be asked to discuss their

perceptions of the Product Management function. Outlines
for this presentation should be discussed at Gordon's
ebruary taff Meeting.

One Vi sident will be responsible for the wrap-up and
concluding remarks. This commitment should be made by
February lst.

That the hand-out information should include articles on
Product Management.

That John Cronkite will draft a letter to participants for
Vice Presidential signature by January l6th.

That John Cronkite and Dick Clayton will have the re-
sponsibility of talking to Win, Bill Long, Julius, Brad Vachon,
Charlie Spector, and John Leng to ask for their participation
in the Workshop and explain it's design. Product Line Managers
will be asked to participate in the second full day.

A guestionnaire will be designed to ask participants what was
learned, what follow-up is needed, what is the frequency and
design of future meetings, and who should be invited to future
sessions, etc. The questionnaire should be as descriptive as
possible.

At the h/Staff Meeting, following this Worksbop, one
agenda item should be an analysis and follow-up commitments
as a result of the Workshop.

ohn Cronkite
Mary Jane Keeney

Mary Jane: Please note for future meetings




mﬂgﬂnan INTEROFFICE MEMORANDUM

TO:

SUBJ:

Distribution DATE: January 29, 1975
FROM: Gordon Bell . 1_1_40
DEPT: 00D

EXT: 2236 LOC: ML12/A51

IBM SYSTEM 32

Everybody's got their idea of what the significance of the IBM System

32 is. As | read the press releases and all the other documentation
associated with it, it is clear to me that the main significance of

the announcement is that IBM is trying to address the programming problem
by first, having a machine that is just basically an RPG 2 machine; and
secondly, and most important, providing a set of applications programs
which are tailored to particular industries together with a set of input
parameters which allow programs to be constructed for specific cases.
That is, they are writing a program that is essentially a program
writer, and thereby hoping to eliminate the need for the programmer,

or programming as we know it today on an applications basis.

| think it is important for us to go out quickly and get the documents
associated with this and see what techniques they have developed, and
see if we can formulate how these techniques, i.e. new programming
technology, can be applied for our own use.

| think they know something that we don't know.

GB:mjk

Distribution

02D

Peter Christy

Ed Fauvre

Irwin Jacobs
Dave Schroeder
Pete Van Roekens
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December 4, 1974

Dr. Craig Fields
ARPA

.. 1400 Wilson Blvd.

Arlington, Virginia 22209 |
Dear Craig:

Here's the research proposal we discussed. Hope to get your
reaction next Wednesday. '

Sinpcerely,

_Gor;on Bell
Vice President
Engjneering

CGB:mjK

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457
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Consumer Eouirsment Swsltlems

A The second srorosed research erodect will investidste
consumey eauirnent stems (CES)F thet isy swetems which use
available consumer sroducts a2¢ comronents in termimal or
comerutation aeerlications. Srecificallwy the first rhade of this
work will be the construction of & low costr varisble character
set terminaly using a8 standard television receiver as the
ciiserlaw, The erorosed 2%é6-character set will consist of
comntiguous eigmt b tuelve dot matricesy allowing grashic

satal lihy Dw ap weriate character definitiony an aeeroach bLhat
heern demonstrated in the DEC YT-30 disrlay swstem. Further
erhancemantsy sueh as color diWPYau on & starmdsrd color
television tr will aslso be sloerec.

s

The Flewmibility of a'qﬁnamic&]1u varigble character sels
together with the irnclusion of & small microsrecessor like the
DEC FOF-11/7600y will srovide considerable latitude in arelication.
The terminsl will Llikelw resemile a DEC RTO2 remote dalts entrwe
terminalry Jess the diserlag. A Full ASCIIT or other kewbosrd will
ne erovicdedy togelher u1lh cormections for the TV sntenna leade
serial liney end ostional audio cessette. Such a terminsal can
sutomatically recusst itd character sel Trom & host swstemy or
load that date from cpm%wtt@y thus faeilitating limited grarnicssy
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ﬂﬂ@ﬂﬂan INTEROFFICE MEMORANDUM

TO: 00D DATE: January 8, 1975
FROM: Gordon Bell
DEPT: 00D
EXT: 2236 LOC: ML12/A51

SUBJ: 00D STAFF MEETING AGENBA--January 9, 1975

12:30 Course outline for Product Managers Workshop Cronkite
Lunch Abbett
1:30 Fire hazards in our equipment. Puffer
Amann
Best
2:15 Separate standards process for networks. Portner
Teichholtz
2:30 Report on Operations Committee Woods Meeting Clayton
Bell
2:45 3 Short ltems Bell
3i00 4‘52/@{//4_/;1
H'o o 255 Systems Bell
Portner
Clayton

mj k




TO: 00D

1153

INTEROFFICE MEMORANDUM

DATE:

FROM:

DEPT:

EXT:

SUBJ: STAFF MEETING AGENDA--JAN 2, 1975

12:00
Lunch

1:00

Status of Reallocation of people

1/2/75
Gordon Bell
00D

2236 LOC: 12-1

Abbett

Joint Software/Hardware Planning Proposal Portner

(Henry Lemaire will join you today.)

mj
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ﬂﬂ@ﬂﬂan INTEROFFICE MEMORANDUM

TO: 00D DATE: December 17, 197k
FROM: Gordon Bell
DEPT: 00D
EXT: 2236 LOC: MLI12/A51

SUBJ: 00D STAFF MEETING AGENDA--DECEMBER 19, 1974

12:30 Budgets Croxon
Lunch

1:30 Primate Exchange

Bill Thompson's proposal Thompson
How/who to do?

PSG's--clarifying their roles, low keying
some, beefing up others. Who to do?

2:30 Personnel--proposal for engineering manager Abbett
categories.

3:00 Proposal to integrate graphics as a central Hindle, Kramer, Halio
product.
L4:30 EEO audit update Otis Courtney

Future Agenda |tems:

Review of Quality and Field Integration--who to organize?

PDP-11 Handbook

GB:mjk




INTEROFFICE MEMORANDUM
11565

TO: Win Hindle DATE: November 5, 1974
d Kramer 410
_fGordon Bell . FROM: ©Len Halio @7@
(Chairman, Products Committee) ' A?

DEPT: Graphic'Display Systems
[‘61— D — ﬁ?\"é\,\swsstah J
EXT: 6935 LOC: MR2-4
S ;
o T

-
SUBJ: Graphics Funding

Over the past two years the growth of the Graphic Systems Product Line
has been both impressing and consistent.

I believe this is due to the high degree of identity and "esprite
de corp" of the people associated with it as well as the ability

of the principles to formulate cogent long term business plans
which mature into real products;in a timely fashion. This ability
to focus on a business, set plans, and then bring resources to bear
to complete those plans is, of course, the forte of a product line
structure.

The disadvantage for graphics,is that it is a product in a market
oriented company. The true long term growth of graphic products
lies in their ability to become a necessary tool in many diverse
markets; from a designers console,to a real time process monitor, -to
the output terminal of a management information system.

The structure to accomplish this at DEC today is through central
engineering funding. As a central facility, the graphics group,

in conjunction with the product lines (through the PSG), is free to
develop consistent long term plans with some surety of funding
depending on its past performance and current requirements (much as
a product line).

The facility of shared funding by contrast is self defeating in this
respect. If it was the Products Committee's desire in suggesting
shared funding for graphics so as to protect its growth, I submit
shared funding accomplishes precisely the opposite effect.

*  When product lines budget the next years engineering budget, they
may not know the detail of the projects they will begin that
year, but rather that some level of engineering will be required.
This money is committed to a hiring plan to sustain that growth.
When the product line is approached for shared monies, it is not
uncommon to find all the engineering funds committed for internal

projects and people.
* Budget adjustments and cuts usually reflect disproportionately

on a shared project as opposed to internal product line efforts.
Unless the project is basic to the business, (usually handled by

Moke it great with grophics
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-2- s 1156

internal groups), product lines will usually opt to drastically
reduce or eliminate funds for shared efforts rather then affect
internal projects during times of cut-back.

* There is no funding continuity. Whereas a product line can base
its future growth on past successes, a shared group has no formula
for continued funding, it operates solely on a project to project
basis. Hence, long term issues are clouded and low yield, but
essential efforts such as support usually suffer. Personnel
motivation is difficult.

* Launching a project becomes a complex and frustrating simultaneous
equation of project definition, product definition, funding
parameters and continuous budget adjustment, as product lines
jockey for a most beneficial position.

Many of the above objections are either eliminated or greatly reduced
by either becoming centrally funded (that algorithm allows continuous
funding based on current use of product types) or, of course, by
becoming a stand-alone product line.

However, as a stand-alone product line we would diminish the incentive of
product lines using our products. Unrestricted selling of the products
is possible only if the expenses of development and support can be accrued
back to the parent product line. Central funding eliminates this
problem. ‘Another possibility is to set up a "dealership/product line".
Here not only will the graphics product line sell directly to the

market, but will sell through the normal product lines where appro-
priate (i.e. ECP, IPG, LDP, etc.) at a discount equal to the savihgs of
selling cost and warranty. At first this might be viewed as counter-
productive time, but it is essential to return revenues to offset

the expenses. Any time wasted setting up this procedure is probably

less then that spent in trying to secure funding under the shared
arrangement.

In summary then, I believe central funding is proper for the graphics
effort or secondarily, a product line structure (actually first as
my personal bias). However, the shared funding proposal should be
avoided as most disruptive to the emerging graphic business.

i




INTEROFFICE MEMORANDUM

o )
YGordon Bell DATE: Decem 1974 A=y
Dick Clayton Wi (/Jgﬂ ~ f110¢
Bob Puffer FROM: M i %ett
Phil Laut

DEPT: Central Deve lopment Personnel
EXT: 2633 10Cc: ML12/All
SUBJ: DEFINING LEVELS OF ENGINEERING ' ‘ch 7.
MANAGER POSITIONS *Jl?m.

BACKGROUND

There are presently three levels of Engineering Manager
positions: EOl, Group Engineering Manager, E15, Senior
Engineering Manager, and E02, Engineering Manager. There
is no consistency in how we have our people classified.

For example, Jega Arulpragasam is classified as a Group
Engineering Manager, while two levels below at Engineering
Manager we have John Clarke, Steve Teicher, and Lorrin Gale.
Bill Demmer, for some reason, is classified as a Product
Line Manager and Grant Saviers as a Senior Engineering
Manager.

Attached is a first pass at setting up some criteria for
each classification. There may be some additional criteria
that should be used and some existing criteria that should
be eliminated. I feel a little bit nervous as to the
different levels of scope of responsibility and complexity
of products and would appreciate any imputs from you in
further definition. Please consider the criteria and I
. will be setting up a one half hour meeting with you during
| next week to discuss this in more detail. The goal will
be to get some agreement at Gordon's next Staff Meeting. , .

clg
cC: Dave Larson
Brian McDonald

Jerry Patton
Joe Underwcod




ENGINEERING MANAGER CLASSIFICATIONS (Must have Cost Center responsibility to qualify)

LEVELS

CRITERIA

SALARY RANGE

Grp. Eng. Min.
Manager
EO1 27

Sr. Eng. : 20.7
Manager
E1l5

Eng. 19.2
Manager
EO02

Mid. Max.

35.1 43.2
26.5 32.3
24 28.9

BUDGET

$2 to $4
million

$1 to $2
million

$0 to $1
million

ORGANIZATION
SIZE

40 and more
employees

QJ%FQ » 1[u)
v Beusl oo —
U oV DV\'.S'L .

20 - 40
employees

-_) 7

f

10 - 20
Generally
split between
hourly & pro-
fessional
employees

SCOPE OF
RESPONSIBILIT

design, marke
ing and produck
support

design and- ¥
product support

T(.c QPL@‘WJ’A,Q;-. £$\\ > }

—

‘ aﬁog;y@i;ﬁy/QNi

”’Lj:/;f;

-—_—

Pl Gn f-

desiga, some
times product &
support, & no .

marketing :




IMPACT OF
PRODUCTS ON

NUMBER OF CORPORATE
PRODUCTS BUSINESS
a family 50 - 100

of
products

2 products

1 product

million in
sales

15 - 50
million in
sales

0 - &5,
million in
sales

*Can be
budgeted or
projected
sales.

COMPLEXITY

OF PRODUCTS

usually state
of-the-art
technology
design

heavy design
although
fairly standard

fairly standard
design with heavy
product support

SAMPLING SIZE OF BUDGETS 1IN
OF PRESENT ORGANI- MILLION OF
MANAGERS SALARIES ZATION DOLLARS
" Demmer 40 K 75 3.8
Saviers 30. 3K _ 65 3.8
Teicher 23 K 26 2.0
Clarke 31.8K 22 2.035
Delagi 30.8K 14 .621
Corell 27 K 36 2.0 »
Arulpragasam 32 K 19 . 875
Ryder 29.5K 18 1.2
Platz 23 K 2% 1.1
Gonzales 21.3K 11 .408
.
[
i
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ZOFFICE MEMORANDUM
1160

Gordon Bell

Al Bertocchi \
. Bob Lander ﬂ\f '\/CD ‘

L Sew

TO: Phil Laut \/ (\\ Ol . DATE: November 20, 1974
: : T
Q

: FROM: - Bill Thompson |-

o DEPT: Corporate Planning
EXT: 3779 LOC: PK3-2 47,
SUBJ: Planning and Control of Engineering Expense . ' " iy

For several years you and | hove been theorizing a better way fo plan and control (under-
stand) engineering expense. You have been doing this for your end as best the system will
allow. The current system focuses the company by cost center to the project. A more appro-
priate focus is the project-~the cost center is only an accounting convenience. My current
fee! of conditions - we have planned more projects than is rational ~ Products Committee
calmly discussed how "norm" was currently 2X plon on major projects - Ken says he can't

see what is going on - leads me to conclude the time is ripe fo change.

| propose that all planning, budgeting and measuring be done by project. This should be
done for both Central and Product Line Engineering. Specifically, this would mean:

Resource allocation by project

First leve! budgeting by project

Corporate focus on variance analysis by project

Budgets would be for the life of project not a fiscal year

Clear view of "committed" expenditure '

Breaking out projects between investment in the future and support
Cost center managers focus should be overhead costs to support his
"direct lobor" '

8. Close the reporting loop between the strategy groups understanding of
project and reality.

NSO DWW —

| clearly see the odvantage of project control as a great improvement in communication
within and without engineering. The best example is the current reallocation of resources due
to budget. It would be beautiful to communicate the ever changing priorities by the project
that has been changed. How many people have different views of the active committed

projects?

| would like to see you set this project as a clear short term objective. | would like to spend
time with you specing the specifics. ‘
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Eﬂaﬂuan INTEROFFICE MEMORANDUM

TO: Vince Bastiani DATE: February 11, 1975
Roger Cady 1161
Julius Marcus FROM: Gordon Bell
DEPT: 00D

EXT: 2236 LOC: ML12/A51

SUBJ: GETTING RID OF MODEMS WITH A TIMESHARED DIGITAL FILTER

The BTL 1 Mhz digital filter has 32-8 Khz filters. | believe
this single system could replace 32 modems (or more) with direct
inputs to the filters.

GB:mjk

cc: Jessee Lipcon
Ed Kramer
Mark Sebern
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ﬁ&ﬁﬁﬂ INTEROFFICE MEMORANDUM

TO: Bill McBride DATE: February 12, 1975
cc: Ed Kramer " FROM: Gordon Bell Ty
John Mucci : < e 116“

George Thissell | DEPT: 00D

EXT: 2236  LOC: ML12/A51

SUBJ: ED FREDKIN/GTL4

| got a call from Ed Fredkin at 213-796-7063, who's visiting
Cal. Tech (from MIT). He is the owner of a GTi4 with extended
memory. He's not getting much work out of it because the software

isn't especially good, and is complex.

He would like help of some kind. Can you please call him
regarding help?

GB:mjk




Engnﬂan INTEROFFICE MEMORANDUM

TO:

SUBJ:

Phil Laut DATE: February 12, 1975 . 5
Bob Puffer ‘ 1180
Grant Saviers FROM: Gordon Bell

DEPT: 00D
EXT: 2236 LOC: ML12/A51

LIST OF PRODUCTS (PROJECTS) WHICH WOULD BE DROPPED

There is still clear hostility toward the disk group as evidenced
by products which the group VP and PLM's would like to kill.

| believe the area is getting better, and the current RK06/7/RP02/
Trident/RSL strategy is a place to establish clear leadership and
demonstrate good business sense. 00D has to do everything to
come up with a really good strategy on the disk and tape areas.

| wanted TS02 for program distribution and backup. The PLM's
say--distribute RSL, (floppy--too small) etc. Also TS02 will
backup an RKO6--there is a real education problem as to why this
is a good product to me, as | currently favor it. They would have
also dropped anything else given the chance (knowledge), e.g.

6250 tape.

GB:mjk




1164

PAGE 1
SuBJ: KL12 DATE: P2=14=75
FROM: GORDON BELL

& i * # * * L #* * * 3 * * L W* 3 +# * 3 ll' * W* i* * L *

waPLEASE##SEND TO: FILE
CUSREL R TSRY TRE torer sap oaot ey TR UG TS TEER VERT TR VELY SRS velli Coa¥ TART SR ST SR ool BSOS e

SUBJ: USING A KL12 (or eqguivalent) TO GET US TO UNDERSTAND
VIRDS (SNARK) + 11/85

Te: Bruce Delaal

Somehow ! belleve we (vou) have to get 20 or so terminals

to the above computer as a mechanism for the product |ines
who will be sellina UNICORNS wlith such a systemi they would
use It as communication medium!

1. All messages would be communicated via MAIL==directly

to vou and vour aroup. Al|l specs, manuals would be stored
there.

2. learn the software.

3. Use the software in real |ife te,g, editors, tvpesetting)

to do secretarial work.
4. BRenchmark the system.

5. Learn some of the exotic languages==-APL, DBMS, SIMULA.
coBOL (multi=terminal).

Mow and when can we start? Is there a echeap enough 202072
What about more terminals on the VIROS system in Marlboro?

GB:mik

ec: Dick Clayton, Roaer Gourd, Bill Klesewetter, John Lena
Mike Mensh
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PAGE 1
SUBJ: STRATEGY/BUDGET SEQUENCE DATE: P2-14=75
FROM: GORDON BELL

3 " i £+ i * L o L] * & #* %* % * i % L 3 * % %
#s#PLEASE##8END TO: FILE
* 4 i* 3 i* #* & 3 4 * % * * #* i £ L L #* * * %

To: Distribution

BTi! Thompson has proposed the following seauence to flirm up
the strategy/budaet!

1. The Marketina Committee will iterate over the seauence
of products as they did in the flrst meetina, It would
also be verv heloeful if we could provide cogent input,.,

2. Technoloay strateay (cogent Tnput), Why are we doina what
we are doina in each area? Where de we stand in the
area? Is it a matter of need, competition, ecost reduction,
g0l belneve this entire statement should be no longer
than 20 naaes for all, and each area should be about one
nage With a statement, a set of graphs as to where we are-=
arowth, NOR, etc,

3. Product LTne interaction at a high level with PLM + PL
Mkt + PL Dev., etc. managers, Thompson has proposed a
1/2 day meetina of 000 with each PL, lat which time,
we an over the strateagy with each PL (about 5 or 6 people
from the PL). I believe we must use this opmortunity to
ijointly interact with the PL’s at this level,.. .1t will
set a lot of the nolse out of the system that we currently
have., Also, I'm looking forward to tryina te understand
thelir businesses and the products needed,

4. Products Committee, We must use them as a warmup- -test
for the woods and we will present strateav/budaet there,

The next Tuesday will be dry run,

00D, We need a oroposal, and dress rehearsa] for the
Woods meetina,

The areasi: 8 (hardware= -software), memory, disk, tape, terminals
(Puffer for all, including alphanumeric), LSI=1i=mlicro, small,
medium and larage computer systems, communications and network,
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PAGE 2
SUBJ: STRATEGY/BUDGET SEQUENCE DATE: @2~14=75
FROM: GORDON BELL

nen=human (real time) svstems, human interfaced systems (time=-
shared + sinale user), languages, Software/systems size
matrixes vs time should also be Ineluded.

1 believe 1t would be best If each of you _

wrote the above sections, and I want to write an overview,
(Riaht now, the COMM section is up to Julius, and 1.) 1
want to soon a@et Dick and Larry Involved as it Ts a network
problem,

What vou think?
GRIm ik
Distributien
00D :
Wenrv Lemaire

Jullus Marcus
BRT11| Thempson
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SUBJ: COMMENTS ON TERMINALS DATE: A2-14-75
FROM: GORDON BELL

* B 3t #* 3 * i i o * 3* i* * 3% * E * & * i* #* *

suPLEASE##SEND TO: FILE

# 3 3 ¥* 3 * * -] * * 3* * * #* 3% #* i L * i * R

SUBJ: COMMENTS ON COMPUTING WITH TOPS 1@/BASIC/LA3B/VTE5 &
FROM HOME (OR CONFESSIONS OF A CLOSET PROGRAMMER)

To: Distribution

Over the last 1@ weeks I have spent probably on the order of
10 to 28 hours per week programming, totally using the BASIC
language from the DEC=1@8. I have an LA32 and VT@5

coupied together and I have computed almost totally from home,
Burina that time, the whole thing, a slde from the fact that
! have developed a_useful program and have gained a lot of
insiaht Tnto the financial aspects of products, has been
useful from a learning experience, | would highly recommend
Tt. 1t is a comoletely self-taught kind of thing, and It

can be done in the privacy of your own home=-hence, no one
kpows how slow, fast, or badly one |earns, Programming isn’t
totally foreign to me, 1 have written some relatively

good sized proarams: but the last serious programming | was
lnvo ved with was the PDP=6 monlitor and the beginning of the
desian autemation programming at DEC, While at

CMU 1 wrote a few nrograms In a teaching mode to make

sure | knew enouah about the |anguage to teach thenm.

1 think Tt is especially important for the management

of DFC to enaaae In this, because we den’t pay enouah :
attention to oroarammina, It is almost essential In fact, If

one hasn’t done a substantial amount of orogramming. to re-engage
Tm 1t for a few months to write something of a fairly serious
mature-=-at least a Several hundred |Tne vroaram that actually
does somethina that one wants done or would ITke to be able to

understand.

The comments on the whole process can be broken Iinto the

varuous component parts-=the terminal, the phone |ine, the
seopnle vou interface with while dolng the proaram

(those who run the svstem, maintain the various

|languages, and others who usSe the system).,

the system Itself in this case=-=the engineering POP=10 cs/2, and

1167
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PAGE 2
SUBJ: COMMENTS ON TERMINALS DATE ¢ A2~14~-75
FROM: GORDON BELL
the lanauage that one uses to write the program, and of course
the customer~-=in this case, myself and Phil Laut,
THE PROGRAM

The oroaram is called Phil‘s Financial Desk

Calculator, which is in fact a collectlon of subroutines

and some specific oroarams put together which do the dog work
that is associated with a lot of the financial kind of
reportina that Phil Laut does, It Is about

1500 |ines lona, The key program that we are

usine now is a orogram that looks at a product

over its entire Iifetime and calculates product contribution,
ROI, and all other kinds of parameters given the sales and cost
data. The kev attribute of the pregram [s that there are

a lot of variables and one can search a space_and compare

the results of a proaram under varlous conditions Tncluding
oroject slio date, number of unlits soid, price Increases/decreases,
cost Tncreases/decreases, and a variable work in process and a
variable accounts receivable, “all of which affect

the oroduct contribution, In fact, [t can be used a number of
ways: First, afven the oroduct, look how good It s, and how
sansitive It 1s to various disasters that have been known to
pefal| other nroducts, Second, given the notion of a product,
and the cost, one can find out how many units one has to

sel!| for a product to be successful, :

Third, do exoloration Tnto pricing, and the sensitivity of
payoff to volume, 4 ‘ :

Fourth, ao back and look at certain products; for example, the
whole history of the =18, and determine [ts success as a product,

the thina is relatively easy to use, For example, by typing In
about a half a page of numbers (whlch takes about 5 to 10
minutes) for a oroduct |ike the LA36, 1 can get results Tn_

14 minutes and start the exploratien of the space lookina for
what the effects of various market and oricing conditions are,
Were the Important thina is that this whole thing has got to
be interactive. In a system |ike this, one cannot :
ealculate most of these thinas In a closed form because of the
mon-|inearities: and In effect what we are doina [n each case
Is really simulating the product conditions, Thus [n doina |t
one can auickly essentially simulate various marketing conditions
and arrive at alternatives in the ‘what if’ situations,

this is the kind of Interactive optimization and use of computers
that is sadly missina from DEC, Nearly all of our use of computers
within EDP and Manufacturing Is clearly ore 195@0==the task Is

te keep score,» not help with the game,
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PAGE 3
SuBJ: COMMENTS ON TERMINALS DATE: A2-14~75
FROM: GORDON BELL

Another ]nterest:na thina I learned was that a free format

Inout oroaram isn‘t auite right, Inltlally one simoly tvped

In the product olani now the program asks for various attributes
of the plan in a promoting (check |ist) mode, and Tnput Ts
substantfally faster,

To a larae extent, the orogram Is

successful, but to a certain extent It stil| needs
Imorovement, To some extent that It fails Ts my fault, but
1 certalnly put a large share of the blame an the =102 BASIC
lanqguage., BASIC is a deoressing story onto itself,

TERMINALS

Anvbody who uses a computer has qulte

strona feelinas about the terminal, because even |
thouah 1t is not the termina| the user sees all the time,

the terminal Is what the user appears to see., To the extent

the kevboard feels riaght and the response time is right, one

may enljov or disliike a particular terminal. Terminals

we are all talking about here are purely the dumb kind, Even

the low cost ternlnal 1f you look at the whole system from

a cost standooint, then the terminal is clearly the lowest

eost comoonent of the svstem. That Is, the user’s time s the ‘
most expensive, the system time s the 2nd most expensive,

and the cost of the terminal Is clearly the least e |
expensive part of the system; hence, the feelings about terminals

s auite JustTfied. For the terminals we use at DEC and_the

060D e who use them: the cost of the terminal is insignificant;
and anvthing that can be done to get 5% out of the process by
hetter coupling of human to machine, pays off extremely rapidly,

FEELINGS ON TERMINALS

1 got both a CRT and an LA30 by accident, 1 started out Wwith
a CRT (VT@5) and found 1 couldn’t use Tt because ] didn’t have
hard copy, and 1 was finding that 1 was writing my

proaram in lona hand, putting them in, and then as I made
chanaes 1 had to make them in long hand and the next

day 1 would aet a hard copy from the machine., The whole
mrocess was extremelv tedious.

duite by accident I brouaht an LA3? home in additien to the VT@5
and found to my amazement that I in fact needed and used them
bath, but now I belleve that thls [s the only civilized way to
compute. The VT@5 is by far the most pleasant tarminal

to Interact with=-there Is no head to get in the wav of

$ & & & . & ¢ & 9 9.0 0. 9 O 9 0 9 o O o & 5 9
|
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viewing; there Is no head noisej the terminal is substantially
auieter; and fimally one 1s viewing the text at a normal
angle, and one can see 20 |Ines simultaneousiy as contrasted
with only a few in the LA37 in a convenient way without moving
the hands.
Beneath the terminals the wiring Is a mess, It Is like component
hjfi, There Is a modem with 2 long cables
to the 2 terminalis, the terminals plug In, the modem pluas in, and
a bhone Is involved, (I finally had to get a_second phone because

Tt was beainnina to Interfere with the rest of the familiv.)
Especially since 1 was on the computer one dav for 13 1/2 hours
put Tt certainlv kent the incoming phone calls down,) £

In the case of these 2 terminals, generally they are too big

and too heavy, and too noisy., The VT@5 Is auite long, and it

Is hard to get a desk or tablie that Is right,

The LA32 is hard to move and as a result the things occuny quite
a soace, and | have not vet found 2 very good way of positioning
them toaether. This is doubly true since the conventional desks
are not of the same heiaht as the LA36, so one ends up with a
heiaht dlfferentsal of about 6 Inches between the 2

terminals, You have to have 2 chalrs, or one slides around

and sort of makes do with what one has, Alona this

NhOIP thina of havine portable terminals, I have

noticed a great number of Tl terminals used wlthln DEC simply
because they are portable and qulet, 1 used one for one

weekend and wasn’t raallv that satlisfied with it

pecause the thina wasn‘t dark enoucgh te suit me, The modems
that we sel | certalnlv leave a lot to be desired and theyv

don‘t always work at the high speedsi althouah generally once
one finds one that works, it will generally work at low speed,

From a speed standdoint, [ have been aquite satisfied at runnina
at 32 ch/sec.,» and on many occassiens | have used the

terminal as a Iine printer., It can type out say

2 paces of a oroaram, which is about all I can type in In

an evenina, and aet running. Soe ! simply

set 1t to type out, then go away, and It grinds awav., 1 would
be dead wlthout this. The thing about writing programs,

1f vou do have 3¢ ch/sec, that |s about all one |s capable of
readina. By doing that, one really works hard to first fit In
the space in the time that vou can get in 32 ch/sec; and secondly.
really work on the human interface so that vou don’t have to
tvoe and read a lot. 30 ch/sec, 1s about all one can

srocess, unless 1t is poorly organlzed,

The whole thina of an environment Issue |s that you are
proaramming interactively, I find that nolse aenerally
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distracts me. From this point of view, ! want to do a lot

Tn our terminal room. 1 think that we have to put baffles on
every teletyoe in the public terminal rooms, because ! Just
don't see how people can accomp|lsh very muech with lots of
terminals goina all the time, This Is in the particularly

lew noise environment, so it hits me guite hard, In fact

1 am able to do almost anything else in a high noise environment,
but I simply can‘t proaram very well wlthout relative aulet,
From my standpoint, I am certainly motivated to work on the nolse
aspects of the mil|l to get better condltions for programmers,
1t realiv Is difficult to program without a pretty auiet
apvirpqment %
Bath of these terminais simply take up_so much space, I can’t
allocate any tveewriter space, The thing that probably buas me
most about our terminals [s that they don’t really behave

well as a tvpewriter, and they must, One thing that you
eleariy want to do with a terminal is to use them as a
tvoewriter. I am now using the termlnal as a tvpewriter-=

the standard editing oroaram on occasslion, but
generally Just a typewriter-=-and I am finding
tnat not havinag upper/lower case and backspace, In the case
of the LA3@, Ts just intojerable, I am happy to sav that the
LA36 saves all these problems, But again the way that I
use the 2 terminals Is that I type at the VT@5 and then the
LA3Z is slave to it (1 tvpe and read at the VT@5 screen).

MODEM

Now aoina from the modem, one encounters the telephone

svstem. In ceneral this {s a paln, 1 have been In an
environment apparently coupled through the Waltham exchange.
and throuah the Arlimngton 646 exchange, and

the whole thinag is bad. 0n rainy nights I can’t run at

300 baud. ‘Perhaos it’s my modem, (I finally bought some
outside after trying our own!) After a few trys to botch
various things up and to get my own direct data set, ! sort

of resianed mVSeIf that the powers that be will tell me

how fast 1 am aolna to run my terminal, I work at

that rate, The other thing I find that my computinag bills are
sliahtly higher when 1 compute at 30 ch.,/sec. In effect I am
ogttlnq more out of the computer, and [ am getting more work
done too==-1 have a very small sample slzei but the faster

the terminal the more interaction you get with the machine, and
again the expensive part of computing 1s my time, In fact _
wlth the amount I get pald there is probably no way I can afford
to compute anyway, unless [ orogram at a fantastic number

of Instructions/hour. (This Is not an argument for you not to
sroaram and use the machine=-can you imagine a Ford executive
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who always took the train and had no drivers license,)

In aoina from the phone |ine and [nte the Maynard system to DEC
ohone svstem, one loses a couple of minutes getting

into the approoriate line., We defInltely need some dial=in
ITnes in the Arllndton area so that one doesn’t have to ago
through the operator to get a connectien, That ties up a
counie of minutes and what is worse, most of the time the machine
Is down on an unscheduled basis [s because the phone system

s patched wrona. | have lost more time because of the poor
shone than because of machine downtime, Partlcularly, In

the case of the machine, most all the downtime [s scheduled,

(I have found the reaular |y scheduled downtime of Sat, from
5PM to midniaht frustrating as this Is one of mv orime

times for proarammina,]

As one finally aets through the Digita| exchange, aiven
that it Ts patched riqht, one gets Inte the computer system
and the computer operators.

CS/72 COMPUTER SYSTEM

In general, this part works fine but if It doesn’t, the onus
has been on the user to orove that [t doesn’t, In one

case, [ had to prove that the |Ines were down at CS/2 before
people would @o around and try to fix them,.

In the machine room, there Is no capabliity to dial out
throuah the ohone exchanae:, back through various lines in
arder to check out [f the various dial In ITnes are workina
proper v,

TOPS 10 SYSTEM=-=CS/2

As one aets into the computer and throuagh all the operational
stuff, and is finally talking to the TOPS 12 monltor, one

aets into a couple of fairly subjective areas, In the case

of the TOPS 1@, 1 have simply lost toueh wlth

what 1s available there, I found that runnina Tn the

POP-1@ environment an extremely awsome and

bewl Idering thina to a user who Just

wants to comoute and doesn’t really want to get into a knowledae
of computing. There is almost no way that one can avold learning
a lot about the system in computing there. For example, even
thouah 1 am just _usina the BASIC l|anguage, I stil| have to know

a lot about loa in, talklnq to other users, spooling on

the |ine printer, backina up on DECtaoe. interfacinag

with the operators, and in general I den’t know 1f this

material 1s covered, Right now ! either ask Mary Jane,
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or 1 ask an operator., I have forgotten

almost all about how vou talk to the menitor, or monitor
commands., I know that what I fought for years aao

In the mlnicomouter area, is that all the information

be published. I simoly would’t know where to

start lookina to obtain information about computing=-getting
into the =12, and computing on it, There is a

larae part of computing that I should know about, even

when I am usina it, that I simply store in other people and
don‘t know, This should really concern us as desianers,

1 don’t know how to avoid it; however, good help commands
and much higher speed |ines can help,

BASIC

! am usinag a relatively oure form of BASIC, which runs on the

POP~1@, that mav have some extensions beyond the original
Dartmouth BASIC., 1 think it is a terribiy sad taje to

have to say that I am computing Tn BASIC, BASIC is a horrible
language, It is totallv a non=structured oroorammlng languaae,
and the only thing that BASICS have In common is a name=-=i.,e,
BASIC is a |icense to invent a language,

The whole issue of BASIC [s beyond the scope of

this note, and all_I can say Iis that it [s an even

sadder thing to find that BASIC was_the only alternative that
! had In whieh to compute. My reaquirements were fairly simole,
! needed a system that was fairly easy to use

and had both strinas and rea| numbers, random access

and seauential files as orimitives, The only alternatives I
had were APL (1 had no terminal), and ALGOL (I didn't think the
strina statements were sufficient), Alas, I ended up in

BASIC. In retrospect, I think I probably should have

used ALGOL even thouah the strings weren’t auite up to snuff,

1 have learned to structure programs within the Iimits of

BASIC such that I don’t spend time whieh is exponential with
aroaram size. With a bit of thought, disciniine and many rules,
Tt Ts possible to write bigger programs In BASIC==-althouah there
are |imits. My subproarams are about 15-20 |ines lona==hence,

a 20=24 |ine scope is auite useful,
MACHINE ACCOUNTING AND THE USER

The accountinag of the CS/2 time to me s quite good and I believe
we must Tnsist that 1t be used throughout DEC, One
13 issued monthiy bills which reflect storage charges; and [ am

bTlled also on CPU time, kili/Zcore/secs.,, and
connect time, Disk reads/write times and page charges are also
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Tncluded,

1 _feel there are fundamentally 2 ways of operating computing:
elther totallv free, or that one has a budget and computes
accordinaly, Even thouah this goes Into a CC cverhead,

[ really haven’t had to budget for computer time yet, because
1 don’t have time to use very much time, The fact that it is
accounted, | can look at the bills, and I know what the
relative charaes are, does permit to meke some tradeoffs,

That is, when I can | encode informatien on the disk, | compute
rather than have a big program, and [n general try to manage
the resources according to the charges, I think 1f evervbody
dld this the machine would run a |ot pbetter and more cheaply.
] am totally opposed to any kind of a eharging scheme that

Is based on a_sort of ad hoc allocated scheme, because that
is purely a flament of some accountant’s imaginatien

who doesn’t understand that with computing vou don’t have

to ao throuah the whole business of allocating and playing
aames that one does in a complex system involvina

people where 1t is too expensive to aceount thinas,

I mav have a distorted view, but aecounting seems to be one of

the fine arts_where one takes a number of relatively precise
tokens, and with gusto and imagination, thinks of different,
nrbttrarv bins to put the tokens in, Generally, by usina too

few or too manv bins or the wrong bins, the obvious can be

totally disgulsed so that no one understands where the tokens are,

The machine knows what 1t is doing and can account for Tts
resources perfectly, It is simply an accountant’s

aame to play It any other way, | think we must get

all the DEC machines run this way, because

1t 1s only throuah knowledge on the part of the users,

throuah the accountina, through the chargina, that they can be
Tntelligent in their use of the machine, They will also migrate
to the riaht kinds of languages for the right Jobs because of
sffncxencv both In tneir time and the machine tlma. Bear in
mind that the hiahest cost is a person’s time, so in general
the trade offs will always be to have the easiest use,

THERAPY AND HOME COMPUTING

The other thina about using the machine is right now

1 am findina Tt an extremely relaxIng thing to do; because after
worklnq one more hour at DEC a day, and interacting with lots

of peopnle, I certalnlv need a relaxation that is not pecole
Tntensive. 1 don’t know of anything aqulte so satisfying as
beina able to interact with auite such an intelligent device and
to build something and aet immediate results, Of course
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this whole thina has been contagious in my family, My wife

and son (14) are also heavy machine users at this point, I

am ra+|ondll ina that I am finding out what the computer In

the home market Is |lke, permitting them to have their own

lob number; but in general. they are restricted to run when

the machine is Iightly loaded. I believe that

we need a pollcy for allowing families to use the machines

after hours, It really becomes clear how tedlous it Is to

@et a machine to do a Job, It |s clear to me that from the loading
1 see after 6, there is a lot of machine there that could be

usefullv used in teachina familles more about computation,
1 think it would be basically useful, Also I think in some
cases, or In many, It would be very helpful [f some

of the professional oroarammers dld programming at home

with their own terminals at home; because agaln 3
the machine is there, and I belleve If they have the discioline
of themselves they can get substantially more done In a auiet
environment than thev can in the mill, This, of course, needs
to be looked at on an individual basls,

In the case of oroarammers: alternative work pattern contracts
miaght be drawn up with condlitions such as:i

1. nallv report in times would be via terminal at home,

2. Computer used for most memos and meetina notices to appear
et DELC:

3. Reqular pattern of interaction days,

4. come use of machine during low acceunting hours to achleve
a better load on the machine,

5, Some contract agreements on productivity, but with the
security of naving a full=time Job.

Bimik
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Mr. George Michaels
Computation Group

Lawrence Livermore Laboratory
Livermore, California 94550

Febrﬁa(y 17, 1975

‘Dear George:

I'm glad you invited me to talk at LLL, and look forward to seeing the
laboratory again. | hope I'l1 have time to see various facilities, and
to interact with you about where you think computation is headed. |
hope Dr. Fernbach will be available for some discussion. The abstract
of a talk is enclosed, which gives a view of this.

I'm in the process of collecting parts from past computers, such that
we might someday have a museum at DEC. Is there any chance of getting
parts from some of the machines LLL has used and/or spawned--especially
LARC, the CDC machines and Stretch?

Sincerely,
B
P g B N
!/ Gordon Bell
\!jce President, Office of Development
Professor, Computer Science
Carnegie-Mellon University (on leave)
GB:mjk

Enclosure

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457
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PLM DATE: February 17, 1975
00D

FROM: Gordon Bell

DEPT: 00D

EXT: 2236 LOC: ML12/A51

RANDOM MINICOMPUTER EVALUATION CRITERIA

From: 'Minicomputers: Low-cost Computer Power for Management"
by Donald P. Kenney

APPENDIX

e

BID EVALUATION SHEET

Date:_____ . * Prepared by:

Rating values: 10, excellent; 8, very good; 6, good; 4, average or nominal
value; 2, poor; 0, unacceptable

A rating of zero for any asterisk factor is cause for rejection, regardless of

overall score.

Factor Ecaluated Weight X Rating = Score

1. Vendor Organization (40%)
° Stability (years in business,

project as a percent of business) 4 X
° Financial rating 3 X =
° Experience with similar
systems T X =
° Client satisfaction 4 p 4
Maintenance and software support > X =
Timeliness of delivery 2 X =
Quality of proposal (revealed level
of understanding) 4 X =
Level of staffing and manage-
ment for project X =
Project plan and organization 2 X =
Quality and cost control
techniques 1 X =
Experience with proposal 3
hardware/software 5 X =

Subtotal
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MINICOMPUTE r&

Factor LEvaluated

Weight

X Rating

Score

I1. Proposed Systen (60%)
A. Ceneral (25%)

° Suitability. for user’s intended
solution (such as specified
volume, timing, inputs,
outputs, storage, retrieval,
routing, controls,
recovery, interrupts).

° Capability compared to
cost

Simplicity

° Compatibility

Scheduling (realism, mileposts,
accountability)

Ease of installation,
cutover plan

Consideration of alterna-
tives/trade-offs

Training y

Documentation

Growth potential

Test-acceptance plans

Backup/recovery

Subtotal
B. Software {20%) = .
° Suitability to proble
(such as control, security;
error handling, translation,
file organization, formatting,
sorting, updating)
Modularity o
Use of previously developed
hardware '
° Ease of revision and main-
tenance
Versatility
Report, printing, file,
record-keeping capacity
Subtotal )
C. Hardware (15%)
© ° Suitabili

ty to project (such

o

mp
_e

(SR -

[SoBE

X XX X XX

KR XK XKEX XSG DG X X

o

o

Appendix
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Factor  Evaluated

Weight X Rating

Score

® Performance compared to
cost (storage capacity, speed,
redundancy)
° Reliability
- ® Maintainability and
manufacturer support
® Number in use
In-house experience
Ease of changing configuration
~ Subtotal
Summation
Subtotal I

Subtotal II—-A
Subtotal II-B
Subtotal II-C

Total (maximum = 1,000)

X X

X X X X

o I

1ezrr
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£ * * L] W* # * # % 3 * % #* * * # L] * # -] *
e#PLEASE##SEND TO: FILE

L] L * L * k] * i i & L % #* L * # L L L L *

SUBJ: EXHMIBITS IN OUR FACILITIES (PRELUDE TO THE MUSEUM)

Te: Rov Gould

1 am Intendina to out toaether varlous exhibits en :
ecamputer technology which might be put In various DEC buTldings

(For the time beina, 1 would ITke to do one, and see what Tt
looks |Tke),

The exhihit would Tnelude the parts I eurrently have Tn my
nffice, nlus those which other people are sending me,

in order to make a really effectlve exhibit, I want to_ i
Tnolude whiriwind! Would you please get me a |Ist of the parts
eh that ! ecan select some? or If possTble, I would Ilke:

i, one eash of the realstersi AR, ACy BR, IOR, PC to show the
dialt slice approach, MWe’'ll hang them together frem the
cel|Tng as thev were [n WW,

2, A plane and ohoto of cere memofy,

3. An elestrostic storace tube (If there were any).

4. Biode matrix for time pulse distriputor (for chanalna
control easlly).,

5, 1/0--what_can we have? a CRT, |Taht pen/aun would be
nice?, a flexometer,

6. A conmsole reaister,
7. part of marainal check/maintenance console,

8. fArum and/or tape,

9. some Interconnection cable,
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The emphasis will be to show WW asl
1. The first (earjy mini) 16 bits, Tn contrast to other
lona werd machines,
2. The memorv: core, disk, tape,
3. Unlaue 1/0==CRT and camera (Just new [n use),
4. The flexo as an 1/0 device (used [n |ate 2nd),
5. Maralinal checkina to Tncrease reliabl|ity (used unti!| 3rd
aeh, ),
6. Bit sllces (still used),
7. nDeslan for rollabTITty,
8. Forerunner of microorogramming,
WHEN!
GB:MJK
¢g: Mim7 cumminas, Maryv Jane Keeney, Ken Olsen, Beb Reed,

John Trebendis
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Packard slashed prices 10 per cent or <9 ~ Vfi’ﬂ
- more on its new 21MX minicomputer § P8 ot / VH&)
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The cuts, as predicted (Data Topics,
Feb. 10), came about a month after : W [/’/L i » «-t‘
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~ developing price war. : b 0} now. VAR .
“I always thought you determined a G
price war by a company cutting profits S
the 2IMX !ine. - : ; Continued from Page 50 ;
“We're simply passing on the savings {____ cent to $6,150 from $6,800; in 16K
that came directly from Texas systems prices dropped to $7,650 from 'O

3E & SERVICES J
H-P Confirms 2
Price Cuts on 12
New 2IMX Minis 5

CUPERTINO, Calif. — Hewlett-

Digital Equipment cut PDP-11 series

minicomputer marketer ' denied his
. to get the price down,” Edward 88 v =

McCracken, H-P Data Systems division j 2 j Prlces Reduced

The reduction has not affected H-P’s 3 <

profit structure, he said, but was made \3 ) E A el

possible by savings in the cost of 4K ' ity

RAM semiconductor memory used in 5 3 21MX M]nls ,
Instruments,” he said. $8,950, a 15 per cent dip; in 32K systems

and some memory prices, but H-P’s top g{\
x i : >
_ marketing manager, said. 59
s 10% by H-P on
At the same time, however, other H-P

prices dropped 18 per cent to $11,800

R - (o renain uniden: f from $14,000; and in 64K systems prices
tified said th, -P : 4 s 4,000
e pressureeg nsall)vg g:g:(lj D:tl;tsG?ng;lzil .ﬂ gi‘g;;gsd 18 per cent to $15,345 from - |
tohfqollow émt. i i f Mr. McCracken said the most sig'nifli-
the ;lnl\:)c( ::;::gb;{gﬂ:xefﬁé ;l:lcr:zt} ~ cant factor in the pr.ice r;ompetltlon isin
minim i i options beyond basic memory. ;
the e 8If( conflgumutl))ns vnrprin ﬁ Without options such as memory pari-
Ge pl‘lcles onfgqmvglent i:]jC and Data s ty, extended arithmetic unit and power
ﬂml( acgmlgura ons and give tlng p recovery “We wouldn’t look quite as
priceael:lge B N 1 good.” However, he said most minicom-
L i

In OEM quantities of 50, H-P’s
systems, including memory parity, are
as follows:

In 8K systems, prices dropped 10 per

< Corrinaed-on Page 60

=

e od W

puters offer little capability without the
options.

Price savings in the H-P line range
from $2,000 to more than $10,000, vis-a-
vis the competition, Mr. McCracken
said.

Both Mr. McCracken and Dick Ander-
son, division general manager,
predicted further price cuts, basefl on
the same reason: reductions in semicon-
ductor prices that would enable the firm
to pass the savings on to customers.

K RAMs should halve within a year.

In fact, Mr. Anderson said the price of
| 4
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February 17, 1975

Dr. Peter Weiner

Head, Computer Science Division
RAND Corporation

Santa Monica, California

Dear Peter:

| hope your visit, with lvan Sutherland, proved worthwhile to ARPA.
| hope we can see any recommendations that are not proprietary--although
it is probably out of your hands.

Already we are starting to see better communications with ARPA; therefore,
it will be worthwhile from our standpoint.

We are hoping to have a museum at DEC someday. Since RAND is a part of
computer history, | would like to ask you for parts of some of the
machines used there; or in the case of JOHNIAC, | would like to get a
small part, photographs, etc. that could be part of a Von Neuman
machine exhibit.

Sincerely,

\ \
. \ Oy
/(\ g.//'( e
Gordon Bell
Vice President

0ffice of Development

GB:mjk

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457
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February 17, 1975

Clifford E. Carter

Assistant Director of Engineering
Computing Services Office

University of Illinois at Urbana-Champaign
Urbana, I1linois 61801

Dear Dr. Carter:

| received the documents and photographes on ILLIAC and am really
delighted. | want to use these to make an exhibit in the Maynard
engineering building. :

| think it is important o have all of the key dates in the history of
ILLIAC, if you could supply those too--when the machine was first
running instructions and when it was dismantled. | think | know how
many copies were made of it, but it would be useful to check this.

| Took forward to the second package.

Sincerely,

[ ( L B
\ A Vo A\
Gordon Bell
Vice President, Office of Development

GB:mjk
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February 5, 1975

Urbana, Illinois 61801

Dr. Gordon Bell
Digital Equipment Corporation

146 Main Street P ON
Maynard, Massachusetts 01754 4¥0/
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Dear Dr. Bell:

This is the first of two packages on Illiac I. In this one
I have tried to give some picture information as well as supply

a manual.

In the next one I will send a Williams-tube chassis and two
of the original storage tubes.

Please let me know if there are other items you might want.

7X
Clifford E. Carter
Assistant Director
of Engineering

L Sincerely, , .
CA L2 LT.
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John Whitney

600 Erskine Drive
Pacific Palisades
California 90272

Dear Mr. Whitney:
Thank you for your letter of February 4, 1975.

| have turned your request for a computer system over to Bill McBride,
the product manager of the Graphics group. Since | am not funding
development outside of DEC and am not directly responsible for graphics
development, | do not believe | can fund your project from our develop-
ment budget. :

I would like to be kept informed of any developments you have in regard
to using computers for motion picture production.

Singerely,

7 _ i i
Lo L [y A\
- PAUNEEE B A
o ] \

Gordon Bell
Vice President
0ffice of Development

GB:mjk

cc: Bill McBride

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457
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: PAGE 1
SUBJ: SMALL SYSTEM'S STUDY GRQUP DATE: P2=20=75
FROM: GORDON BELL

PRI AT T SRR e R i R SRt W . LT GRET  PEN o Y R W YRV

#ePLEASE##SEND TO: FILE

#* * w* # * 3* * * 3 L #* #* #* * #* * * * i i#* &% i

SUBJ: THE SMALL SYSTEM’S STUDY GROUP AND AN ALTERNATIVE TO
MOVE FASTER

To: Distribution

1t is time we (DEC) get serioys about the LSI=I| and star?t
planning to use [t NOW! I want direet participation from

those who will be responsible for Its yltimate market success:
LDP, IPG, COMM, and some computation cenfiguratioen (CLASSIC~11),

! was glad to see the study group In aetion, Although a lot
has been accomp|lshed In group Intercommunication, I want
corporate commitment from the users, There Iis a |ot to do,
1t Is clear you have won over Corell and Hughes and they are
contributing ..,the only ones?

The rea! problem | see is that the varlous other groups and
product |ines are not part of the thing, and you are doing the
planning for them,,,which If you accept a theorem of DEC! he
who plans, does; or a corollary! planning for semeone e|Se
usually comes to naught,

] belleve there are Important appllcatlions areas for the LSi=11,
and ] belleve you must get the Implementers in those areas

(only about 4) to meet week|y to dlscuss common problems, but
each area goes off and starts to bulld products,

We have historically been siow to adopt machines into the

end user groups,..let’s not make the same mistake again,

The common Issues you have are?

1, Mechanical packaging, What do you have in common? Can
you use the same modules? [l belleve the testing problem
(cost) says they have to be very similar,,,same box, etc,]

2, Optlons, What are thelr conflgurations? This would establish
the nriorities for what to LSI,

3, Common PMS structures., Can you all go to the computer
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PAGE 2
‘SUBJt  SMALL SYSTEM’S STUDY GROQUP DATE: 02-20~75
FROM: GORDON BELL

the

module approach, which right new | want to go to, assuming

it makes sense for the customers and you understand the
pitfalls, problems, and how mueh [t costs,

Likely competitive announcements in the LSI] are from Motorola,
Falrehli|ds, et al,,,namely, | see them all golng to

g few, very general LS8! parts to do controls=-in essence back
to more conventional structures for control distributed oyt
from the processor (off loading [t), but stil] multi=
computers, Motorola has a simple part In design for multiport
memories and bus couplers |lke UNIBUS window, (In discussing
this with them, they have a more deep understanding than we

do ahouyt systems!)

I believe this has happened in every generation starting

with Whirlwind, Namely, at the first of a generation,

control is concentrated in a central place due to economies

or technology costs somewhere else, As the technology becomes
more familiar, contro| moves out te local controls; and
finally, the local controls become quite complex processors
(in fact compyters), which are interconnected,,.and

process starts over again,

] see the same thing happening In LSI1, Namely, the processor
was first used exclusively for the control of a device
through its program, AS the technelogy improves, the
inteagration takes place, and the machine Is off loaded

(and off loads the desligner) by having a funetionally
separate part dolng that contrel function, With the LSI-11
and 1ts mlcrocode, one has a more eomplex tradeoff, But

1 don‘t think It will be without a lot of paln, and with
not a lot of payoff, Things may be different this

time around though., as one funetlona|ly separates the [/0.
it can and wi!ll be done In separate modules (computer
modules) ala the Hughes proposal, 1f and when one wants

to spend the extra money for the other computer, the
programs, microprograms, vs the more Iintegrated approach

of a single system, one gets through LSI,

Right now I don’t fully understand the future, but my

bellef Is that It will be to sti|| have separate modules,
together with as much integration for local control as
possible, simply to ease the programming problem (especlally
for high data rate transfer devices),

This functional separation should be quite Ideal for
many different environments to get away from a hairy
operating system with multiprogramming.
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SUBJ: SMALL SYSTEM'S STUDY GROUP DATE: P2-20=75
FROM: GORDON BELL

Programming, What wi|l the support policy bhe? How do youy
do the networkling?

I1f you take this approach, that |Is getting the varlous groups
Involved:, so that they do the planning for thelr own areas:

a,

1,

Conventional boxed systems==who?

Communications==here | have a strong desjre to use the
computer module approach to do the communications stuff
for all our COMM, I would |lke to put no options (aside
from serial, high speed |inks) on any of our machines, I
would have functlional modyles for each type of COMM
problem==asynchronous, synchronous,; and the multi=drop~--
and then have these modules Interconnectable in the same
way that Hughes proposed for the CLASSIC, A UNIBUS
interface might exist (as opposed to HS serlial) for
directly coupling the COMM stuff te a conventieonal (e,g,
#4=70/85) computer, AS an aside, [t might alse be the way
to do the Interface to disks (e,a, floppy) If you happen to
end up with that stuff in the CLASSIC conflguration, I
hope your group has read and dlgested the work by BBN on
the HS=Imp using the Lockheed Sue-=as thelr approach |s
somewhat similar, Note, COMM |s exploring (has) a 364
front=end data management system that would be part of a
totally functional computer approaeh, The BBN HS IMP is
the archetype of such a systenm,

Industrial/LDP (real time)==again, here ] am convinced the
computer mogdule thing Is the rlght way to go, I

have shunted 2 applications your way (Weld at U, of Chicago
using severa| B808@'s), and the American Electric Power
nroblem which also has high data rates,

In the case of IPG, I belleve that there will be 2 baslic
structures:

1,

The looesely coupled things made of remote control, data
logging, etc, and preprocessing, This will looek the same way
as we are going In networks, exgcept that you would provide
much more capabllity at an Input=output point, and the local
control wll| occur there, much the same way as in the human

bOdyl

In some of these probiems, as & distributed polnt gets
over loaded and needs more computation and/or coordination
through more memory (global varlables), a set of modules
have to be combined to carry out the function, This In
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FROM: GORDON BELL

turn begins agaln to look much |lke the communications probilem
1 cal| thls=-set parallelism,,,which occurs when there is a set
of problems to be solved all uysing the same (or relatively

the same) algorlithm, but involving some commen global

memory, | believe set parallelism with myultiple Interconnected
computers would have evolved [f the industry had evolved

slower and the contro| problems harder to solve,

It |s Iinteresting to note that we builld a slgniflicant number
of machines [In this structure In CSS, Here Is where to find
out about the appllcations, or In talking to the customers
directly or hetter yet, having done applications personally,

The CLASSIC 11 structyre (Corell, Stocky, Clarke, Teicher,?)~--

1‘'m glad this one Is being done deeply although we do have

a product there now; and |f you cam use the computer module |
approach here, and have |t be costreffective, then It will |
work everywhere else, The cost constraint Is the most 1
severe, Agalin, the SAC] system, UC/SD, Ken Bowles, wlll be |
good, demanding lnput,

However, agaln the real problem Is who |s going to do this,
Are vou (Is 1t Included within the $30K called enclosyre

in your budget)? I see |t unfunded! It would be Interesting
If Corel! took thls one, | belleve there are people
avallable with experlence In the cempany that could be useful
here and [ would |lke to get them to help, Rick Is

very useful In the determinatien of the CLASSIC structure
since he has understanding about the use, and packaging,
Alternatively, Len Hallio has an approach to scan

displays that looks auite Interesting and might be helpful,
It would be Interesting to know |f he has l|ooked at the
packagling problem,

Right new I believe that the current VT30 package should not
be used to hoyse the LSI=11 In the computer conflgyrations

because!

1,

It |s totally non=modylar, hencte has no way to grow or
chanae with changes In the proeblem, or customer requirement
(e.g, different |ine characteristies, different 1/0, differ~

ent program size),

1t cannot be fleld upgradable (changable to whatever is the
limit of what It eventually might be),

It reguires a whole new sat of customers who den’t want to
fix It themselves, ungerstand It, open It, expand it, etlc,
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FROM: GORDON BELL

whlich with the exception of a eouple of our markets ! don‘t
helleve exist,

4, There Is no way to house floppy:, and I don’t want to try
to push tape cassettes anymore In 2 burgeoning market that
has a relatively nice media (e,g, DEC announced a thing
called CLASSIC: for 3 separate markets predicated on floppy)..,.
and Is nice,

5, It Isn‘t up to what at least onre manufactyrer has come up
with that I think wil| be the standard~=-HP2640,

I1s this the right approach? Qon’‘t we want commitments from
Julius, Ed, and Brad, and (7 on the CLASSIC) to help get going?

GB:mlk
Distribution

Ed corel |
Andy Knowl|es
Ed Kramer
Jullus Marguys
Steve Telcher
Brad Vachon
Dick Clayton




February 18, 1975

Mr. David Rosenberg
31 Douglas Avenue
Maynard, Massachusetts 01754

Dear Dave:

I have received your memo of February 12, 1975 summarizing your
present employment status and requesting action on my part. In
order to make a judgement on your appeal, I have reviewed all of
the documentation fram you and your management relative to your
performance. In additicn, I have heavily weighed the findings

~and recommendations of Brian McDonald, who acted as a third party
in reviewing your appeal.

I believe that you were handled fairly and that there was sufficient
verbal and written warning as to your performance. I further believe
that, under the circumstances, you were given a reasonable choice be-
tween payment of accrued benefits and severance pay or payment of
accrued benefits and a three month contract.

In summary, I support the action taken and will not take any further
action on your appeal.

Sincerely,

'rLAQqu ngﬂ/

.| Gordon Bell
Vice President,
Ehgineering

clg

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457
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TO: Clay Neal DATE: February 21, 1975
Larry Portner
FROM: Gordon Bell
CC: Julius Marcus
DEPT: 00D

EXT: 2236 LOC: ML12/A51

SUBJ :

When are we getting dual port support on RPO4 under RSX11D?

GB:mjk
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mngﬂuan INTEROFFICE MEMORANDUM

TO: Mark Abbett DATE: February 24, 1975
Larry Bornstein
FROM: Gordon Bell
cC: 00D
DEPT: 00D

EXT: 2236 LOC: ML12/A51
SUBJ: STOCK PLAN
We would like you to work out a stock plan whereby stock for
our engineers is allocated at the time of project completion.

This might be done on an allocated or reserved, which we hold
in escrow until the proper time.

GB:mjk
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SUBJ: HEWLETT PACKARD DATE: P2-25~75
FROM: GORDON BELL

% & % i * # L * & #* #* k3 # * 3* #* #* L +* # * # ¥ * o

s4PLEASE##SEND TO: FILE

# #* +* & L #* 3 # #* s L * i* ® * # * * L L * * L 3 #

SUBJ: HP
Te: Ed Kramer

As being responsible for competitive amajys]s of HP, I'm
eounting on you to start, We have no real Information,
visibliTty about HP through the organization,

My concern for HP 1s through direct comnections: customers.
manuals, advertising, Already they are taking much market
share, through 2iMX, and in reading their Internal sales
document on selling against RSTS, It's clear that we are In
much trouble with 1AS, RSX1i’s, and RSTS, 0On compu=

tational benchmarks usina BASIC, they out perform us by a
factor of 10-20~-=In essencer a compiler versus an interpreter,
Meanwhlle, the pressure on RSTS Is for more features, too,

We have let a product get obsolete, with no real alternative

strategy,

In order that I can get a better appralsa| of the situation, would
you please send me Severa| coples of the 3000 documentation

for understanding, and analysis, I will make
sure thev get In the responsible hands so that we can move.
Also, 1 would I|ike Several of us to visit and operate an HP3008@,

Could you find a sultable site?

1t is also possible the POP=18 Is In soeme competitive problem.
too with the 3002 system, as it performs about the same as a KIs
with more features, and 1/2 the cost. This Is my gut level
feeling maving run the benchmarksi

0lck and Larry, we are responsible for producing state=of=the~
art products; and ! view we have a problem here which must

take prlerity over being hassled,

GBimik

ce: Marketing Committee, Dlck Clayton: Ilrwin Jacobs, John Leng

Larry Portner, Charlie Spegtor., Jerry Todd
Diek Angel, Win Hind|e» John Levy, Larry Wade




SUBJ:

L4 L *

00D STAFF MINUTES

* * * * #* * # ¥* * * % *

DATE:
FROM:

PAGE
P2-25~75
GORDON BELL

v#PLEASE#eSEND TO:

FILE

#* & +* &% * i #* - L # #* * 3* 3¢ 3+
SUBJ: 00D STAFF MEETING MINUTES~=Feb, 20, 1
Te: 00D
1. Production Communication

A, Cudmore, Smith and Clayton will come

as to the responsibl|ity for design,
testing at the systems l|evel.

B, We have al=loop control

975

baok_wlth a proposal
fabrication and

system for manufacturing the

Sampl!e the output of the engineering proecess (Gordon
We do not deslgn worst case.

of our designers? Can we

track desiagns by ECO’s? (Thls might inhlbit badly
Are we doing emough in desian alds?
can vou propose something here?)

level

LA36 L ]

C. w
might do this),
What Ts the
needed EC0’'s,)
(Dick Best.,

D,

2. Gordon would
VP’s within next 2 weeks,
of the plan,
Woods meetina, :
of=the=art and competitive

3. uWe discussed the process to arrive at a declsion,

Low end products~-we need pressure to meet volume/
nroducibl| Tty reauirements.

ITke the strategy written down by the Individual
Gordon will write an overview
Thls should really be cleaned up before the
While we have a start at [t, state-
Information Is lacking,

The problems:

A. Every aroup Is working the problem==0C, MC, Ken + MC
+ several PLM, PLMC?, PC, 00D, PSG, John Fisher., etc,
B. There Is the possibillty of nolse In the formal organi=

zation because:?
= many |Inks
= many fllters
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- see attachment
C. There are some unclear goals~-e,g, do we spend In relation~
ship to where we earn [t, or where we’d |ike to earn
ft?=-corporate problem,
GB:mik |
Attachment

CC: Diek Best, JIm Cudmore: Henry Lemalre, Jack Smith
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PAGE 1

SUBJ: ANALYSIS OF MAKE/BUY DATE: P2~25=75
FROM: GORDON BELL

# ® # B 8 & » CUREY TN TR TERT SR TR LY VHRAY SREY ThE. SRR ULEY TN SELT S SRR

#
#uPLEASE##SEND T0: FILE
#

L] i E & * * L]

SUBJ: ANALYSIS OF MAKE/BUY
T0: PHIL LAUT
CC: 00D, MC, John Fisher, Pete Kaufmann

1'm really puzzied as to how to deeply analyze and declde how
we allocate enaineering in several of the peripheral areas,

1f we pushed the algorithm of spending versus where we elther
earn or Intend to earn NOR, [t woyld Increase:

Memory

Tape

Floppy ,

Other peripherals (paper tape)
LA’s

PDP=8

ooRDdBUUNOH

nd reduce?

CPU’s
. Software
., Alphanumeric terminals

NN

1t is also hard to allocate between manufacturing cost reduction
and new products, In some of the make/buy decisions, It |s
almost as expensive to buy a unit (i.e. bring It Into WM)

as to make It from an enagineering standpoint (e.a. WF).

As we move to get all projects Into product measurement system.
better Investment guidelines and styles of analysls should
emerge,

81nce new desliagns (e,g., memory) bring lower costs, and we pass
the savings along to the customers, ROl and PC analysis are
really difflcult since [t has to come from Increased sales,

1 believe these styles will look | Ike:

#* * #* 3+ #* 3 * * * * #* #* #* *



PAGE 2
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Lower costs (the memory case)

. New, Incremental business: |lke VT and LA

» Systems

Software which generates incremental business

, P/L engineering which generates Iinecremental business
., Cost reductien In manufacturing and make/buy cases,

R AN

Allocation algorTthms are at best guldelines, and I really
belleve we have a problem of analysis, understanding, and
proposina the direction,

Meanwhile, we have to get our englneering and product managers.
who believe that their own investments are better than other
oroduct Investments: to be patient.

GBimlik
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SUBJ! REPACKAGING DATE: #2-25-75
FROM: GORDON BELL

L) * * & * #* & # i #* 3 * & * * i* 3+ * * * * * W E * *

##PLEASE##SEND TO: FILE

# L i* % #* #* 3 i 3 L * #* ¥ i+ * *» * # % ) * El i #* * *

SUBJ: 11/04,05,.S1-11, etc, REPACKAGING
To: Distribution

For those of you who missed a talk | gave a year or so ago on
packagina, I don’t want any systems or computers we sell %to be drawer
mounted or to have cables coming from modules (wlth no strain
relief), The drawer clearly stands out as the worst packaging
schemes (e.g. fixed, page, drawer) by al| criteria except

local density (inversely proportional to reliabllity),

1 am thoroughly disgusted with the fact that Vince Is having
to spend his effort to put the PDP~11 products (e.g.

11/04) In a decent box, (He Is using a variant of the 8/A
box for the communicatlons market,) There are a reasonable
number of cables; and cooling, rejiabji|lty, and |ow cost are
the criteria.

tronically, COMM also took an order for one of our other computers
from an enliaohtened customer, who demands round cables when
aoina between bavs instead of Internal=type cable in the UNIBUS,

Going this way provides more of a market separation by letting

each P/L plck thelr own box design. The OEM could be differentiated
by being crammed together, expensive, and high power density, I
assume each 0EM wants to make thelr money with lots of service
calls. For the systems we have to service elther on a warranty

or contract basis, we should probably pick the boxes that Vince

is going to use,

1t |s clear that the new LSI~11 Is using the 2 box strategy. Can
we Get elther industrial or COMM to take the design responsibillity
for the LSI=11 used In systems? I am prepared to work to fund
thinas this way, and | suggest we use the box for systems we

sell,

| want each of us to give Vince full support In this endeavor,
and 1 would hope that other oroduct limes could also be able
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SuUBJ: REPACKAGING DATE: 02-25-75
FROM: GORDON BELL

to use the box In order to get a reasonable housing, I want
the systems we are responsible for (e,g, RT-11, RSX~11/S/M)
to use it!

GBimik

To: Steve Telcher
Mike Tomasic
Dieck Gonzales Dave Nevala Larry Nye

ce: Bob Armstrong:, Vince Bastiani» Roger Cady, John Clarke
Dieck Clayvton, Bill Long, Bob Puffer, Bob
Savell, Jack Shields, Ken 0lsen




CC:

SUBJ:

1204

Eugﬂnan INTEROFFICE MEMORANDUM

TO:

LOC/MAIL STOP
Ed Corell ML1/E62 DAITE. February 25, 1975
FROM: Gordon Bell
Phil Laut ML12/Al16 DEPT. 00D (\%
Andy Knowles MR2/A52 EXT. 2236 ‘q
Bob Puffer ML1/E38 LOC/MAIL STOP: ML12-1
Bill Steul MR2/F21

FY75 Printer Budget

You are authorized to overrun your budget by up to $350K, to do the following
projects in FY75:

1) LA36RO

3) Basic LA180

Please provide a coordinated Manufacturing/Engineering delivery schedule

2) LA36 Communication options and forms control
within 30 days to the Product Lines for planning purposes.
\
\
:

/ale
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SUBJ: LEARNING==FACTOR IN SALARY DATE: ﬁ2n26*7é
FROM: GORDON BELL

$* i * #* #* * * * i* # * #* * * * #* * * * * * #* *

##PLEASE##SEND TO: FILE

i#* w* * @& 3* i* * #* #* * i #* * & * * W L * #* * * *

SUBJ: CONTINUING LEARNING==A FACTOR IN SALARY, AND OUR OWN PLANNING

To: Englneering Managers
Consulting Engineers
Mark Abbett
Dennis Burke

CC: Ken Qlsen

In general, | get 3 kinds of news about products (other than
the financial results):

1., Things are really going well==this occurs when the project Is
on time, and performing wel| above the goals you have set
for the prolect (good news travels to me fast),

2, The bad news (which moves to me very slowly), Is of 3 types:

A. An intermal product |s screwed up and is affecting
other products,

B. A product can’t be produced and the nolise is that
ft’s production’s fault (they can’t track the ECO's

fast enough).,

C. The product is out in the field and our customers
roant to 1%,

3. A product is really no good because It Is not up to the
market’s expectation in terms of cost/performance-=most often
the performance (capabl|ity) is the problem,

In being fortunate to have a s|ower growth rate than last year,
and by having a wider range of experlence because of the diversity
of products we oroduce: and because more [s known about the
products from an academic/intel lectual sense, we should make

fewer mistakes, However, & slower growth rate inhibits

new employee entries who have better backgrounds,
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SUBJ: LEARNING==FACTOR IN SALARY DATE: A2-26-75
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Many of the mistakes | came In contact with last week (e.g. the
race in the logic that hangs the specific terminal that I am
now typing at; the really bad method used to allocate storage
In an operating system that makes It come crashing to a stop
under reasonable |load; the lack of understanding which permits
our oroducts to be overso|d even though by any rational
expectatfons (i,e, a salesman’s or customer’s) the product should
do the task even if It Isn't explicitly spelled out; the PC
board that might cateh fire under varjeus failure conditions;
and the product we can produce In high volume that people are
skeptical of being able to sell) are Impossible by any rational
expectation of engineers,

At this time when we are doing our salary planning, and you are
feeding back to esach of vour people, please take the opportunity
to think about our futures in a hlghly technical, rapidly
evolving field., Professionals out of school| more than 5 (and
definitely 12) vears are at a definite disadgvantage of recent
employees==especially those who don’t have advanced degrees,

or do not read beyond the superficlial material of trade
magazines, How many of your employees are members of [EEE,

the ACM, and read their publicatlions?

Much of the understanding about our teechnology has occurred in the
last 5 vears. However, many of the disasters which ! am aware of
could have been avoided by having the knowledge (e.g, an algorithm)
that is at least 1% vears old., In the case of a very few

software engineers, knowledge of how to deslign recent algorithms
may not be necessary because they have good fundamental knowledge
to rederive the algorithms from first principles=~but this number
of people Is not over 18, For the rest of us who are not so
bright, we must |ook elsewhere for other technlaques,

As production bagins to understand thelr own processes for
producing products, it Is clear that the |argest galns can be
made by controlling the quallty of the process that produces
the oroduct (e.ag., design engineers),

We have many excellent on=premise university programs, These are
meant to be taken by you., me, and our fellow englneers, (If

vou really want to learn some of the material deeply., then let

me urge you to aet Involved in teaching one of the courses,)
There are other ways to learn, of course, and I'm happy to

hear of the ways you'‘re using.

This miaht Include learning a new langyage: an algorithm

er being able to solve certain classes

of problems, As 1 sift through the plethora




of Incoming resumes, the clear tragedies are those who
stopped learning; and there are lots |ooking for management.
marketina, and planning positions, There Is really no esc¢ape
with technoloagy when one is in this industry,

1 would be happy to aget feedback on the extent yvou agree with me.
on this point,

en this point, However, I do want to understand your plans In
this area of learning your living,

GBimik

PAGE 3
SUBJ: LEARNING==FACTOR IN SALARY DATE: P2-26~75
FROM: GORDON BELL
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ﬂﬂgﬂﬂan INTEROFFICE MEMORANDUM

TO:

SUBJ:

Distribution DATE: February 24, 1975
FROM: Gordon Bell
DEPT: 00D
EXT: 2236 LOC: ML12/A5I
FE PLAN
I'm impressed that you have the skeleton of a COMM plan based
on the COMM Front Ends.

The future might permit a more modular system based on LSI-I1,
but there is work to really test out such a scheme.

Are you benchmarking (competitively analyze) these schemes in
terms of cost/line at the FE and systems level?

How well do they turn out? The store and forward system ala
ARPA also needs to be considered | believe.

An early review with 00D, Demmer, Van Roekens, Conklin, Pearson,
etc., might be worthwhile.

GB:mjk

Distribution

Vince Bastiani
Tony Lauck
Nat Teichholtz

cc: 00D
Don Alusic
Julius Marcus
Pete Van Roekens
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Engﬂnan INTEROQOFFICE MEMDF?AN\IJDLJM

TO: Ed Kramer DATE: February 24, 1975
CC: Al Michels FROM: Gordon Bell
DEPT: 00D

EXT: 2236 LOC: ML12/A51

SUBJ: DR. WIED

I called him and said:
1. LDP is his official interface; I'm just the developer.

2. Al Michels is a supplier for awhile, hence, Ed gets modules
through him.

3. Ed would contact him in regard to his request.

| hope something can be worked out since he has an interesting
application.

GB:mjk




February 26, 1975

Gerald J. Burnett

Director

Information Systems Division
Teknekron, Inc.

2118 Milvia Street

Berkeley, California 94704

Dear Gerry:

Anything we can do to help, please let me know. Sorry we
couldn't get you here now.

Regards,

)
< . ;,\//\\/
Goﬁf(h Bell

Vice Pyresident
Offie;’of Development

GB:mjk

."\<.>

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457

L




Teknekron, Inc.w

2118 MILVIA STREET
BERKELEY, CALIFORNIA 94704 « (415) 848-1464

Lell

February 21, 1975 /259

Mr. C. Gordon Bell
Digital Equipment Corp.
146 Main Street
Maynard, Mass. 01754

Dear Mr. Bell:

I would 1ike to thank you for giving me the opportunity to interview
with Digital Equipment Corporation. I believe our joint conclusion
was that my interests and your needs did not match at this point in
time. However, I enjoyed our visit and would look forward to meeting
with you again in the future.

I have accepted a position in Berkeley, California at Teknekron as

Director of a group delivering software and professional services.

Teknekron is an OEM of Data General; however, I would expect that I
will get them also involved with DEC equipment.

Thanks again for your time.

Sincerely, £
gt /1'\/'/’// 3 73\3{ C/L,Mé/

Gerald J. Burnett, Ph.D.

Director, Information Systems Division

GJB/t1

WASHINGTON, D.C.
BERKELEY, CALIFORNIA

A Consortium of University Scientists and Engineers




Eﬂgﬂnan INTEROFFICE MEMORANDUM

TO: John Trebendis DATE: March 3, 1975
FROM: Gordon Bell 1212
DEPT: 00D

EXT: 2236 LOC: ML12/A51

SUBJ: EXHIBIT PARTS

Could you get me a computer lab?
Can you get modules for an exhibit?
1. The lab units (1969)--extrusions.

2. Systems modules--various types
1200, 4000, 6000 series

3. Long systems modules (Teletype transmitter + receivers)
L, PDP-6 Systems modules.

5. Flip chip (R-series, B-series)
single/double/quad

6. Large modules (single/double/quad/hex)

7. Teletype modules for flip/chip series

GB:mjk
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: PAGE

SUBJ: OPERATING SYSTEMS DATE: ﬂ3-94*7é
FROM: GORDON BELL
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SUBJ: OPERATING SYSTEMS
TO: LARRY PORTNER
ccC: 00D

! believe we've really a disaster In the works vis a vis the
mushiness of existina operating systems (and computers?),

At the hTagh end GPTSS (which already seems too late):

1. RSTS (er TOPS 11)

%y o

3. RSX with swapping and scheduling (In progress)
4, RT wlith mult] prearamming,

9. 11/88%

At the low end:

1. RSX=11/M
2. RSX=11/8
3. RT-11

WIth the price of 5K of memory moving to be about $120 (also

the orice of a cheap service call)y I have trouble understanding
the low end, low core reauest for 2 operating systems which have
Tdentical functional| capablllty, (Say we sell 12,000--that’'s
enly 1 mlilion savings to handie manuals, trainlng, support,
standards, etc. etc.)

The next disaster 1n process could quite easily be using the
PDO WCS to enhance FORTRAN on RT11 to get a bligger memory in
iTeu of using a larger address space which we have to defline,

! belleve the two PM‘s involved here have to come at this from
a business viewooint, The development costs and incremental
memory costs are the trivial costs, the rest will kil

Us.




1214

PAGE 2
SUBJ: OPERATING SYSTEMS DATE: A3-P4=75
FROM: GORDON BELL

Let's discuss this at staff meeting so that the review of these
aulte black and white hot issues can be |ooked at,

Unlike the CPU strategy that requires explicit tool up X
dollars Tn production and we kill;i operating systems get us in
subtie ways, Have we ever not released software that was
done?? (Remember the work we have on D0S, and how we’re
unable to sel! new hardware to these uSers unless

we continue massive support?) We really

can NEVER drop an operating system once |t gets In the field,

Larry, please position the primate on your posterior,

GBim ik
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PAGE 1
SUBJ: STATE OF ENGINEERING DATE: P3~-04-75
FROM: GORDON BELL
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SUBJ: STATE OF DEC ENGINEERING AND TO REST OF COMPANY
AT KEN'S WOODS MEETING

To: 00D, Jullus Marcus (COMM + Alpha Terminals), Henry Lemalire
CC: Ken Olsen

For the last 2 vears I have asked for reports from each of the
engineerTng aroups on the state of the products and the long
range plans, This was a prelude te a presentation at a i~day
Operations Committee Woods meeting,

At the PM/EM workshop last week: one request was to get an
overviey of the various product areas, The meeting by Dick
and Larry seemed to be extremely wel| recelived, was quite
fast moving, and served the need to some degree except that
Tt was bllled as an internal output=only meetinag,

! would |lke to again have the yearly 1l~day meeting whereby
evervone presents their polan, This year the product manager
could present the business plan, It would be attended by

the oroduct [Ines, who would also present their plans In the

same context, After the MC/00D Woods meeting, the plan should be
more firm than at anvy other time, and we could alve

avervone a view of the pian when [t Is most solld,

To a certaln dearee: It is too late to present this widely

sTnce the Aprl| 00D/MC woods meeting wll| be the final

decision point, Ken has asked that the format be that we
sresent and the MC approve, [ have asked each of you to prepare
a short strateav position paper to be used at that

meeting,

GBimik
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703 Dick Clayton DATE: March 4, 1975
Larry Portner
FROM: Gordon Bell
CCs Ken Olsen
DEPT: Central Engineering
EXT: 2236LOC: ML 12-1

SUBJ: MARKETING COMMITTEE PRESENTATION - MARCH 1l0th

Ken has asked us (Dick and me) to present the competition at the
next Marketing Committee, regarding the 32/36-bit question. I
believe you two should present the competition picture simply,
although for this pass (by Friday) I'd like details!

Let's take this opportunity to get things into a competitive per-
spective. I'm certain we have all the data in charts already, so
all that's needed is to reproduce it in those cases.

The parts of it:

. Hardware (Dick organize)

. Operating Systems (Angel and Clay Neal)
. Languages (Al Brown) '

. Nets (Nat)

Bw N

Each part should be about one page (although I'd like more details).

- The competitors:

Interdata 7/32, 8/32

Varian

Eclipse, Eclipse VAX

HP 2IMX, 3000

Modcomp IV, new

SEL 32-bit

PDQ, 11/70

11/85, 11/85(32), integrated-low-cost 10, 11/LSI(32)

O~V WwN
L

Hardware Attributes:

t. ship
$P. (with some standard configuration memory - say 16 Kwt?)

$SM (16Kw)
direct address size

- continued
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Dick Clayton, Larry Portner March 4, 1975

Hardware Attributes (continued)

Physical mem size

No. sets of registers, # registers, width
t. context - switch

t. interrupt - response

Data - types

Speed (add, add float, mult, multi float) plus

some standard benchmark, e.g. Whetstones/Sec or ;
Gibson mix

PMS-structure (rough with bandwidths identified)

Mem - I/O bandwidth available

Multiprocessor capability i
Hardware RAS

Rough IC count + logic type

Language Attributes:

For { ALGOL, APL, BASIC (level), COBOL, RPG, System Prog. Language}
do:

Year of introduction

Computer, interpreter

Working set size of translator(+ size with overlays)
Compile (translation) speed

Execution (interpretation speed) only for Fortran
Object code representation (+ size measure)
Debugging capability

Object level optimization

No b wN O

Operating System Attributes:

Year of introduction

File types and data structures
Structure

t. response

size

. languages supported

oLk WwN
0

Net Capability & Comm Attributes: '

Nat has to outline these and include our major competitors: Interdata,
HP, Modcomp (e.g. line speed, file capability, support, number virtual

channels, flow-through).

djc
L
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PAGE 1
SUBJi ARPA DATE: A3-P4-75
FROM: GORDON BELL
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SUBJ: ARPA
T0: Bruece Delaal, Dick Clayton
cc: Bl Strecker: John Levy:, Alan Kotok

! got a call from Craig Fields today regarding other options
he wants for ARPA to Insure thelr success of the small 17
eroposal,

1f we only dellver 1 of the prototypes and are not Intending
to ao Into production, he would |lke te elther/or or bothi

1. Get thelr money back In the form of credit for 11's,

2., Be able to buy the computer at between 12 and 100 at a
fixed amount (sav the $50K),

BT1| Strecker has an alternative proposal which would use
standard parts (e,@. KL10 or other memory, a CLASSIC, RK@5's,
or Just fleppy) and be really low cost, With this only 3 or
4 boards would be built, and CSS mlght bulld Tt,

The more ! look at the agpotss systems on the 11 and the

olummeting memory costs, the more attractive a low

performance 10 looks (i.,e, It looks a lot Ilke a 192K

HP21MX, but with great software), Somehow I would really Ilike

to breadhoard a really low cost 17 to get a feel for feasibllity/utility,

GBimik
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Eﬂgﬂuau INTEROFFICE MEMORANDUM

TO:

SUBJ :

00D DATE: March 6, 1975

Henry Lemaire

Julius Marcus FROM: Gordon Bell
DEPT: 00D

EXT: 2236 LOC: ML12/A51

KEY BUDGET RESULTS AS/4PM, March 4
The key recommendations:
1. No sales meetings this suummer.
2. No college recruiting--unless we come back with a way to
make plan.
3. Expenses flat: Q3, Q4, QIFY76.
L. FY76 will be delayed by 1 quarter, yielding NOR of 675.
5. Resulting Engineering budget: 675 @ 4.6% = 31.1 or
a cut of 32.5-31.1 = 1.4,
Please cut each area back by 1.4/32.5 = 4.3%
GB:mjk
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PAGE 1
SuBJ: OEM SALEABLE SOFTWARE DATE: A3-11=75
FROM: GORDON BELL
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‘ot BIIl Lona

C: MC, 00D, Win Hindle, Irwin Jacobs: Brad Vachon

‘ve run across culte a lot of high aquallty software which,
or varlous reasons our customers have written on our machines

.nd they would |ike the software marketed, either as an add-on

r as an Intearated hardware/software Product, (The later
ase is the more common,) These Include: |anguages,
neciallzed text handling, data=base, etc,

soh of this reauires an QEM in order to get max impact of
Tahly trained sales/application people found in OEM’s (and
acking Tn muech of our marketing/sales groups),

\e oowar demand moenitor is clearly a case In polnt--where
5 this case we’ve developed a hopefully nifty package, but
t's doubtful If we can afford to sel| and apply 1t. IBM
varges 2 times as much for the same thing (1/2 thelr

ice 1s for field aoplications no doubt), The OEM (e,g,

ltone and Webster) Is the way to g0 so that the most knowledgeable

jople do the apo|ying, and then since another organization

s making money, we have a real chance of competing with IBM

ither than beina Inevitably forced out of the business within

:C because the orice was too |ow and the product was unprofitable,

vere are other situations Iike thls wlith external development,
, having higher level tools, it would seem I|ike you have unique
soducts rather than the forn you sell} hence, more buffering
1ainst the economy.

vat do vou think? Can I steer a few external products of

'yis tyoe to vou for evaluation?

pimik




1221

UBJ: PRESENTATION TIMETABLE DATE:
FROM:
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PAGE 1
A3-06=75
GORDON BELL

SUBJ: TIMETABLE FOR PRESENTATION AND APPROVAL OF THE DEVELOPMENT

STRATEGY (AND BUDGET)

To: Distribution

March 6 Pavoff tables and graphs for all malor products

(Bell and Laut)

March 11 MC Presentation of competition for Large minis

(chk Clayton)
Terminal strategy to MC (Laut/Marcus)

March 12 to 12 Presentation of 32/36 bit strategy to PL

Managers (Bruce Delagi Chairman)

March |7 dritten draft of complete strategy to 00D for
review, More comments on plan by MC,

March |8 or 19 Dinner meeting wlith 00D and

interested PL
Manacers to discuss draft (BIil| Thompson to

schedule)

March 21 "The Plan" (written) sent to P/L’s and group VP’s,
(Informal discussien of plan between 00D, PLM,
key PL people on 111 basjs,
(Bill Thompson to scheduie)

March 31 = Aprlil 1 Presentation of plan to MC by 00D,

(Fisher/Thompson/0lsen schedule loaistics
and housing)

GBim ik

nistribution

- e .

00D
Menrv Lemaire (mamory)
Ju!Tus Marcys (COMM + Alpha Termlnals)

CC:»

1 Marketing Committee., PL Managers, Ken Olsen, Bl1l Thompson



March 13, 1975

J. W. Graham, Director
Computer Systems Group
University of Waterloo
Waterloo, Ontario, Canada
N2L 3GlI

Dear VWes:

| am very sorry to take so long in responding to your request for a

statement of our intentions to extend our agreement. | was very
impressed with your implementation of the WATFOR-11 compiler in such
a timely fashion. | am most pleased with the close working relation-

ship that has developed between WATFAC and Digital Equipment Corpora-
tion. Accordingly | am pleased to inform you that it is the intention
of Digital to extend our agreement with WATFAC for a period of at
least one year, upon expiration of the current agreement. It is

also our intention to give you the option of on-call maintenance

for the PDP-11/45 during this extended one year period.

Al Brown is working with Bob Trocchi of the Educational Products
Group in getting the details of the marketing relationship between
WATFAC and Digital across to our sales force in the form of sales
brochures and product announcements. Al Brown has informed me that
you are scheduled to give a presentation on WATFOR-11 at our spring
DECUS. | am scheduled to give the keynote speech at DECUS, so |
hope that | see you then.

| look forward to a mutually beneficial relationship between WATFAC
and Digital in the future. | trust that any delay in my giving you
written assurances of our intention to extend the agreement has not
hampered your plans in any way.

J rA

Your products should contribute greatly to extending the capability
of the PDP-]]. Again, congratulations on a fine effort; see you

at spring DECUS.

Sincerely yours, /;
5 ._".vv \
prdon Bell

Vice President

Office of Development
GB:mjk

cc: Al Brown, Bob Trocchi
DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754

(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457

s
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PAGE 1
SUBJ: PROJECTED MEMORY PRICES DATE 03-24n75
FROM: GORDON BELL
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CONFIDENTIAL

suUBJ: ATTACHED PROJECTED PRICES OF MAIN MEMORIES AS A MEANS
OF MODELLING SYSTEM PRICES IN 1975=1980,

In wondering about how the virtual memery system would look

In the next few years, [ started to understand (bulld a model)
what the system prices would look |lke If things went along as
they are heading for now, This discusslion:

1. Looks at memory cost |n an extremely conservative way
based on historlcal and varlous mafket projections (fig, 1)
alving a price decline of 26%/year, Each 1p years, the price
declines by X18, In 1972 the gost was $,205/pbi¢t,
(Cost/bit=%,005/1,26+(t=1962)),

2. Assumes a memory price based on 3X markup
price/bit=s $,215/1,261(t=1962) (Thls ¢hecks
with Telex papers rumored IBM rental of 1 Megabyte for
$1K/month in 1976,)

3. pDefines our systems in terms of memory sizes,

4, Plots memory system prices for varlous memory slzes which we
now use: and alse the total system prices assuming memory Is

.2X the system,
5, Draws conclusions,

Exponential projections Into the futyre scare mei this one is

no exceptlion, but is necessary, This |s perhaps the most Interesting
projection 1’ve made, Even though it’s Implications are frighten-
ing, | believe It |s conservative, at least if you limlt the

systems to be effective out unti| enly 1982 (only 4,5 years

away). Thus what we are planning for now are at their middle

to end=of~life,
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SUBJ: PROJECTED MEMORY PRICES DATE A3=24=75
FROM: GORDON BELL
MEMORY COSTS
I am absolutely certain that the memory costs wll| meet the

obJective of 25,8% year|ly price declline, The reasons that the
decline will continue:

1, Core did and MOS s Just moving In and |s following at least
as aggressive curve (probably more),

2. We held up the prices of memory by having a captive core
facl|llity. The minute MOS comeS In at a lower price 1% will
take away our umbrella, and our competitors whe do not use
our markups (l,e, have no core faclllty) will gontinue to
follow their own pricing; and we wll| be forged to follow
(in essence go to more unbundlIng and to higher priced
CPU’s), I pointed this out In the Dec, 1973 memory plan
to vou all; BCG has recently confirmed this; and HP I8 doing

It}
3, This will make memory less of a dominant contributer
of profit, Markup w!l! go from 4 or 5 to 3, The pergentage

of the system In memory may also g0 down (,3 to ,2),

4, CPU speeds have been Increasing, and with It the need for
more memory to run out of, Fred Brooks quotes 1 byte of
memory/instruction/sec Iin the IBM world, In our real time
systems, there Is more processing, Hence, the memory sizes
are smalier per fast CPU, Probably the poorest balanced
system announced so far |s the DG Eclipse which can probably
execute 1 million Instructions/sec and would reaulre 4 million
bytes of memory by this measure, This ralses the volume,

5, We knmow enough about hierarchies, and w|th CCD and bubbie
memorles, the main memory can be balanced to be both fast
and to achieve a |ower cost target beneath pure MOS,

6. All projections are at least this aggressive,

7. The technoloay under=pinnings of density, price, yleld,

history support it, Thus:
Cost/bit= $.,008/1,26¢ (t=1972)

Memory Price

- e - -

The X3 markup looks llke a liml%, econsldering new competitors
in silicon valley and by HP, Thls cheeks wlth [BM=Telex

papers.
Price/blt=3,015/1,26+(t=1972)
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SUBJ: PROJECTED MEMORY PRICES DATE: B3-24=75
FROM: GORDON BELL

Note, ours was actually higher In 1972 due to umbrella and
capacity, But we wil| have to get Inte |Iine In 1972, Now HP
sells 8K for about %800 (on the curve),

A definition of system functional|lty by memory slze

1'’ve had a hard time with the notien of system functional|ty.,
but It 1s now a bit clearer to me (nad hopefully even on the
right track), 1t 19

Memory size, to a first approximation, determines the
functionality (use) of system, Through memory sSize: One
can eas|ly classify a machine struecture and functionallty
(1 .8; 7t uset,

1 believe the ranges of functional|lty are not orthogonal at
all with price as we have been working with, but almost totally
correlated with price!

In essence there are Just 2 usest

1, Interactive==connected to people (e,g, POS, teller terminals,
text manipulation, programming?.

2., Real time=-connected to a mechan|cal process,
3, Hybrld==~in a few instances both, e,9. IAS

There are 4 types of machine structure denoted by memory slze:
that define a system’s use, Two attributes: dedicatedness
versus programmable and 1 program Versus multiprogramming give
the 2X2 eombination of structure, TheSe are shown In

Tabla 1'

The whole notlon of batch is Just an Interactive use whieh has no
time |imit on completion, Iron [s simPly a classiflcation as

to don’t know: don't care, and may end up In a dedicated
application,

Memory System Price and Total System Price
--------------------------- P R il Bl R R R

Figure 2 now uses the categorjes of system, by memery s|ize and
plots both memory system (only) prlce (left scale) and the
Imputed total system price (right scale) for each slze system,
Wistorically, primary memory (core) has been 25% to 30% of DEQ'S
business, In this model|, | assume it 1s 2@0%, thus our histori=
cal!ly high markups wWill balance |ower future markups, Note. we
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SuBJ: PROJECTED MEMQRY PRICES DATE: @3=24=75
FROM; GORDON BELL

can cross check some pointst! A dedlecated 4K machline sold for |less
than 20K In 1966==-PDP=8; In 1964 a LINC, 1 yser sold for about
$50K; In 1968 a 65K=to~128K PDP=~10 sold for between 350 and

600K; currently a 1 user CLASSIC mlght sell for about 4,5K,

If packaged in an integrated way, (here, the disk prices are

the annommaly.)

Here the mode! which has been valid In the past, may be

In some trouble, Namely. memory cost has fallen enough to not
determine the system’s price, byt rather there are proportionally
more |imlts by the disks display, but most drastically by the
packaging and power costs which haven’t fallen, If one Integrated
all this Into a VT8/E~type deslign, where memory was shared wlth
processor, and dlsks were more tightly Integrated, the cost of
$1.5Kk mlght have been achieved, Note, that the McM APL terminal
ls Just thls.

Implications
1. The high and.

The operating system price (size) In 1977 wll| be a small
number (overhead price of about $25K), The 10 wil| be

drawn Into the mini=price arena due to memory price

declines. Notes Interdata’s 1 megabyte for $170K Is precisely
a 256K word 18, The 12 wil! Invarlably be banchmarked

(e.g, the Eclipse), and for now the only separation will

be lack of monitors by Interdata, Modcomp, et al. Clearly
these competitor companies won't have the resources to do

the software now,d but will| evelve into Just |lke us (IAS,
RSTS/V7, RT11F/B),

The 12 and high end 11 wil| be separated for awhile by the
general purpose versus speclal purpose and by lack of
software for higher priced systems where the customers
begin to measure performance at the |anguage |evel and
worry about the user Interface,

The 12 might come down in price throughthe high end mini
competitors (already the 2012 1s at 250K),

The low end 12 which uyses 32K=63K words could be avallable
for $25K or $50K In CY 1977, Here the emphasis woyld be
not an a new menitor, but the restricted use to a single
language or single problem %o galn efficlency, and minimize

program cost,

20 r1‘d
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Fast machine, |lower priced memory, and smal| memory are
inconsistent! Assume the 11/40 system price Is 50K In

CY74, Thls amounts to about 4BKW average, In CY77, this
amounts to 128K words average, henece should PDQ better get more
physical memory space "pdq"?

Low end

The memory cost here of say %600 (1977) for BK will be a very
small part of the system, and permlt more capahbhllity In
monitors, Note:» this Is approximately the |lcense price
of RT11; and the price of 1,7 days of software support people.

The calculator people who sel| at $8K (same as CLASSIC) will
begln to go at us competitivelyY,» because they wll!l be
working up to a more functiomal unlt at same price,

The calculator people (HP, Tektronlx, and possibly the
hande=held guys Such as TI1) wlll also go down in price:
aiving them more volume:. and pytting more pressure on our
relatively higher priced systems, Note, they are

lower In price because the application Is fixed (e,g,

BASIC) .

Appllcations

| belleve we want to pe working away from low |evel| monitors,
and languages as we have done [n the past, Alas, we have a
whole new set to do? The speclal

functlon languages and systems are goling to chew away at

all parts of us» If wa're not careful, #

10 versus 11

I'm unhappy that we even think of the 11VAX extensjons as a
new machine, However, | belleve the 11 will be pestered
and |Imited without the extenslons, The machine |8 clearly
Iimlted In the 77=-8p7 time frame at <192K whigh will be
128KW=512KW, and get Into timesharing, The 1¢ and 11

will elearly conflict In the fyture (as we start to see the
oroblems In large 11/72 that demand RAS, and qual ity Just

to stay alive).
,..the price (markup) probably also has to get there,

1f the mode| |s correct and I believe It Is,

—----------w----------—---w----g---.---------

A memory Size determines the olWtcome of a system and each
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business (our mar

ket pruduct |Ines) [s only capable

of selling at a constant price (e,g8, $50K) due to fixed

selllng methods.,

ete,

Therefore, all systems will evolve to a substantial amount of

general ity to do

the same function In a mass overlapped

fashlon, Here we see; IAS, RSTSV7 extenslons for

GPTSS, RT FG/BG»
Alsa, new competl
at lower prices:

GBimjk
Attachments
Distribution

Product Line Managers
00D

Marketing Committee
VAX Groyp

Bruce Delagl

Steve Telcher

Larry Wade

Mel Woolsey

cc: John Fisher
Ken Qlsen
Bill Thompsen

and 2-PDP=10 systems! The 11VAX adds more!

tors will take over our traditional systems
while we sel| up?




1233

TobadSuthun Pries — ( 200

QLJ.&' LM A

t—!qu}

4 A W

1 Vsth He

Liag

nymwm
3X ,005

T =

E&n’

4

Memo




1234 ’

B P AP =S P (S W /AP S \

O/k | \ %é@% ume | -
R\, b Q‘ ’ e /
iy | HoAT 7] Mooy

) < }
"""" % . 0. Y n A
g e { VVEEJ‘\% d “v'gﬁ/\}{ cx'z)

Core Vs Hos )

7 DET 1K Lo

l€ lLis® A.L[?,BOZ)I"
Xlo/;.k’)-?avwl
y A

L2

._’l G _,,.‘ an v 4 \

Eor IS - ol L e S

= ;(';j?'* ; ! ; // y / (gwlyf&\
"’.O’]‘-' : ‘ | | EAN ot




Table A--SYSTEM STRUCTURE, MEMORY'SIZE, AND
RESULTANT USE

Structure Memory Range Function (use)

Dedicated 16KB Unteractive--e.g. POS Special

(fixed-] use) (4KB - 8KB) Real time--e.g. scope, traffic purpose,
control, automobile Fixed

Programmable 16KB - 65KB Interactive--RTI11 Small

(1 user) Real time--RSX11S,M scale,

generality
Dedicated 65KB - 256KB Interactive--MUMPS, Trans. Process| Special
(multiprogrammed n RSTS purpose

n-users)

Real time--RSX-11M,

D

Programmable
(multiprogrammed
n-users)

128KB - 102LKB

Interactive--1AS, TOPS 10, RSTS

Real time-=-RSX-11D

Generality

There are many implications of the 4 categories of structure and the 2-sub
categories as to the operating system, its overall system structure, etc.

GB
3/24/75
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SUBJ: TRIP REPORT: UNIVERSITY OF CALIFORNIA, IRVINE
THE DEC~-8 CONFERENCE ON COMPUTING AT THE UNIVERSITY

] gave a talk on the de|lvery mechanlsm, computer,

ocperating system, etc, at the above conference that Jullen
Feldman organized, It was a 2-day conference and there were a
dozen or so speakers and some worklng Sessions/dlscussion
groups.,

A list of the attendees will be sent to Charlie
Spector If any one of you is Interested, It might be worth
sending a maliing to them,

In general there was a |ot of controversy and auestioning about
how computer aided Instrugtion or how computers In the university
would be used Iin the next few

vears. clearly a big problem Iin mass CAl, In fact some people
think is Insolubles, Is the high cost to write the CAIl texts:;

in fact there Is data on the PLATO

system, that It takes 15¢ to 322 man hours to write 1

Interactive console hour, Thus

at these prices, there has to be whole different mechanism

for writing programs, Right now the whole thing Is probably
Impossible because of the tremendous lack of standards In this
area, There isn‘t a device, that |s a computer, and particularly
a language that s well enough accepted that goes on the various
kinds of machines that al|ows any standardization to occur

here; hence, there is almost no exportabl|lity of programs among
systems, and even among Installations, We of course, contribute
to the chaos by our own languages, BASICS etc,» and although we
are just part of the problem, the educators themselves are clearly
a part of it, because they don’'t want to standardize yet,

While 1 was there I visited the UCy, Irvine, computing system which

consisted of a Sigma 9 or 7 and a PDP-1¢, The Slgma
was running more users than a PDP-19, and had better response
times. They also had a syperb APL that ran better on the Sigma
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than the PDP~10 APL., primarily because |t was a smaller program
and was run with overlays as opposed t0 a single program, The
machine with the APL (SIGMA), had 2 number of Tektronix

graphic sgopes on them for this purpose, and APL had been
enhanced with graphics, It is by far the most Impressive

system that I have ever ssen, APL I8 the only language

for graphics as far as | can tell, Peflis tried to convince

me of this several years ago, but he never got his system reaily
working, These people had extended APL, and the results

were Jjust beautiful-~that is plotting a single vector was
plotted as a time series, plotting pairs were plotted as |ine
segments and so on. so that all|l of the elements of APL correspond
to plcture elements and the Iimpressive thing Is that

with a very smal| APL program, ¢reate 3 dimensional

surfaces very cleanly, This really had very high payoff In

some of the physics programs because one could see force fields
calculated, etc,, Prof, Alfred Bork, of the physles deptart,ment
has done an incredible Job In prodycing a number of programs for
teaching various levels of physies up to various parts of
gquantum mechanics, When we get our CLASSIC 11 wlith graphics

and APL, he’ll be the ideal user,

1t is worth a trip to simply see the system in action,

The Tektronixs graphic terminal part i8 In Irvine, and the results
really show it, Namely, there are Tektronics (57 to 14@) scopes
and there were Just lots of graphics being used In this application,
All of the stuff was far better than any of the graphics I

have seen on any of our systems,» Including the f|lickery Caldec/
REDAC system that we use to layout printed circult boards, The
other thing=-these are really low costy, It shows what you

can do when one has a good low cost graphics terminal, One

of the themes of the conference was trying to understand Just

where the economies are headed in future CAl systems, It is

clear that the CLASSIC kind of system |s what everybody Is counting
on as one of the alternatives, It was theilr expectation and

1 reinforced It by some numbers that ome wants to get on a
sroduction learning curve here, and really turn these things

out in high volume as we hope to do In the case of CLASSIC,

At the other end of the spectrum, one expects lower cost
timesharing systems along the |Iines that were used In the PDP~10
and the SIGMA for this application, The real dlfference

here |s that the levels of programs that are run on a large
machine are entirely different from what one expects to run

on a small machine, Also the unanimous need was that

whatever one did on a small machline should be transportable

from the smal!! machine to the large machine, In fact, Ted Kehl
who runs the computation center at UCLA, and has a large 91
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believes that one should be constrained when using languages to have

the abl ity to move from the large machine to the small machine, (2)
to move from the small machine to the large machine, (3) whatever
languages that are chosen are to be a committed language and that

authors should be encouraged to use these committed languages where

standards are kept and enforcedi and the computation

center essentially has a commitment to this over a long

period of time, Kehl| also bellieved that there should be enough

kinds of facilities so that there could be dupllicate

development of course ware so that one can have varlious options

and alternatives to understand this whole process as opposSed To

really locking on a singls standard, which Isn‘t really In the

cards for right now,

Also there was a person from Mel Plesekoph’s offlice and he
suggested a terminal that he thought was ideal, He wanted a desk
mounted computer with graphics==note, It |s CLASSIC 11 with Len
Halio’s terminal, and he also wanted a portable version of

that same terminal; and then he wanted one that had some ablility
to have a printer attached to It,

From what I could tell, there [s a

great deal of interest in Tektronies to try to supply exactly
that, Notice that Inm the Tektronies dlsplay, I have described
above, they had APL character sets on them already, so there |s

a lot of knowledge that APL can be an Important Interactive
thing. For everybody who was there and who had switched from.
BASIC to APL, there was Jjust no comparlson in terms in the amount
of work that one could do at the terminals, and one got from
students, there was Just no way to move students from APL

back to BASIC after they had experlenced APL, The productivity
by any reasonable means wasS an order of magnlitude petter,

It is also interesting to note that Hewlett Packard 1s betting

on the high spead magnetic tape to do the same Job as the

floppy disk, 1 hope this Is true, because |

think 1t Is one of the world’s blggest losers

but I Just can‘t belleve that HP Is that dumb, The other

piece of gossip Is that there Is a pedistal stand for the 2644
and a 21MX plugs into the bottom of the pedestal, glving them
something probably |ike our CLASSIC, Since we have

an APL for an RT system that was written in Oregon, [ really
be|leve we ought to push to investjgate this and disect |t and see
how good the APL Is, vis a vis some of the other APL systems,
because ] view It as a very important product Iin this and the
englineering market place, As an old BASIC programmer of 2 months,,

anything is better,

Comment on the PDP=10 versus the SIGMA 7
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Thelir bellef s that there is too much terminal Interaction on the
PDP~1@ and that is why [t doesnft run as many users, Someday
someone ought to try to understand where all the performance
goes down the drain on the PDP=10, How much really gets
de!lvered to the users? | saw the S]IGMA

clearly out performing the =19, They had about 64 users

on a 128k SIGMA 7, which |s more than a comparable 19,

Someday |f we get into a competitive sltuation with a

real monitor, the 12 is probably going to have to get rid of

its full dupiex time consuming, highly Interactive, unnecessary.
style in the terminal area» and streamline that part of the
system., But [t probably won’t come to a crisis untlil the VIROS
svstem gets ocut, in which case the marketplace wil!l go bananas
when they find out that we have helped the hacker

at the terminal to the exclusion of mueh performance,

ls the market big enough for the hackers

who do the system programming on the DEC system 12 or are there
people who would |ike to skip all that garbage and Just ryn at
some reasonable |anguage such as APL? After all you

really can‘t compute at that interface,

GB:imjk

Distributlion

Al Brown

Dick Clayton
Pete Conklin

Len Hallo

Blll Kiesewstter
Ed Kramer

John Leng

Larry Portner
Char|ie Spector
Pete Van Roekens
Me! Woolsey
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SUBJ: LANGUAGES POLICY==WHAT IS IT (ESPECIALLY VIS A VIS PL/1,
BASIC)

Attached |s the abstract of a talk 1'm going to glve at a DECUS
sessjon (It’s not the keynote topie), The talk goal Is to inspire
some feedback. p|us ajve them some of my concerns

about programming in BASIC (or other noen=standard languages),

Also attached is a note by George Poonan of R&D outlining
pros and coens on PL/1,

Right now We're clear|y golng to have to do work on all
BASICS., RSTS Is slow, and needs feat,res and BASIC on the 17
needs features, If a BASIC standards @roup ever acts beyond
entry-level BASIC, It may not standardlze on RSTS,

but move to the gurrent Dartmouth version (done about the same
time as RSTS), that doesn‘t have all our syntactlc sugar,

but does have subprograms==thus facilitating sharing.

The way BASICS have evolved, we could do a subset of PL/1

and call It BASIC, and the world weuld probably be better of f,
John Xenakis Is implementing an Tteractjve subset of PL/1

on the 17 and it |ooks and "feels" auite superior to BASIC,

] view that we now have very marginal Support for all our
languages excapt for APL~10, COBOL=12, FORTRAN-14, and MACRO=10,
and varlous other 12 languages (e,9, ALGOL< SIMULA, LISP, etc.).
The 11 languages don’t have complete packages for debugging
(e.g. only O0DT), running (e,g, only Interpreter for RSTS),
sharing (library), and some are Ineomplete,

gshould we do a few languages well Wwith compiler, Interpreter,
debuagers, runtime |lbrary extensiens, formatters,
etc., on the 117 The priorities fee|l to me:

1. FORTRAN=-debugger, string package, encourage sales of
WATERLOO fast FORTRAN for interactive use to be
anngunced by them at DECUS,
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2. COBOL==finish, debuggers, plys other support, also the
minl=COBOL as subset,

3, BASIC=-1‘'d |ike to not Invest In any beyond the min, std..
plus walt ti|l a standard occuyrs,

4, PL/1==subset cal] [t: BASIC=~WHOOPIE, Probably Interpret
first to get user reaction and then a compller,

5., APL==gncourage Someone else to build and rent on our
machines., (probably the best and could (should) replace
BASIC, FORTRAN, and PL/1 In Interactive use),

6, MACRO==DDT

Do we want to keep going incrementally reacting to the
market or Is there a |eadership positien?

COMMENTS PLEASE!
GBimjk

Distribution

Product Line Managers

8oftware Engineering Managers
Software Engineering Consyltants
Marketing Committee

Al Brown

George Foonan

Dave Stone

Larry Wade

Me! Woolsey
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COMMENTS ON USING }ﬂIC(iM) ﬁND QUESTTONS AROUT

Co Go I':':(";‘ll
Janusry 30y 1975

AL yTRACT

AGIE has been used extensivels as bobth @ lendgusse Tor
leasrning  ashoult  srogremming anid more rvecently to bodla
gusten errllicstions. It was imitislly conceived as &
very simele  lensusse which could run effectivels as &
time-shared sustemnm on mid-second generstion hardws

From this bedginninsge it has evolved into manw  diel
and  arrlications. Fach  new imelementstion of F
sromises new carebililties thaet are in some waw synset
comsatinle Wit earlier z Lihe
firgst-—1.e. "HOertmouth BASIC." Thwru 18 EVET &
standaerds asctivite Lo sorlt oul some of these issues.
Eut it meinly zddresses  the "Dartmouth IGSIC” level
lansuade winile tnhe te are well bewond this in sll

gdivecltions.

'

am currently entrareed
I thinl it ie
Futures Vunuld W

fis & Tellow comwutﬁr
& PTOSTER W LLGH ir

& Tew hard o
ignore the wark ¢
the bDasi EASIC  lasnsusge violstes T af
Frincirles’ I asking new users to lesrn SIC
teaching them all the bed tricks of
sub~asssemnniy lenduadge erogremming?  Is
have & beltter tresic BEASIC end gurarsetT
caEre shout  non-transeortebilitye
machines that this situstion encourss
want @ erogram librere?  Is there &
fTor srogramming?

: ;1WJcrtLJr‘&LJ Frosgrenninsg koowl o

itale Lo

e Qre

morE

e are

)

. "
bos sosgenill e
el s

Are bthe users-—menufacturers engssed in & self-delfestins
PO rammirs languadge evolution  thatl lesds mowhere -
i imsufficient.

becouse the hasic Toundaltion

(L) Dartmouth Collese
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LOC/MAIL STOP

Larry Wade ML12-2/E39 DAIE. March 18, 1975
FROM., George Poonen

CC: J. Bell DEPT, R & D Group -
A. Brown EXT, 3537
=+ Christy LOC/MAIL STOP, ML3-4/E41
L. Frampton

: E. Peters
SUBJ: PL-1 466
4\
At the last meeting held on Wednesday,.Mdrch 12, I sensed g
a feeling that we were slipping into doing PL/1 without any %f}
expllc1t objective. I might very well have been mistaken : <
but in case I am not I would like to re~ emphaSLZe some of
the pros and cons. While I am all for doing PL/1 there are
sufficient reasons for NOT doing PL/l. ©“herefore it is ab-
solutely essential that we have some well defined goals for
PL/1 on the PDP-11l.
PROS - CONS

1. There is a definite need l. The majority of product
for a suitable high level lang- lines have NOT expressed any

: uage to program a number of enthusiasm for PL/1.

fQ? emerging applications, e.g.
small information system (re- 2. As far as I know we have
port available from Market not been inundated with requests
Data Center). for PL/1.
2. Claims have been made 3. Cf Farrell ‘Woods letter, and

that

a. the PL/1 user popula-
tion is growing fast and
has overtaken FORTRAN.

b. PL/1 is catching on
fast in Europe

Note: However, none of these
claims have been substantiated
by data.

3.' PL/1 will certainly enhance
our image. Today PL/1 is almost
synonymous with IBM.

4. During the last few years
Burrougihs, CDC, and UNIVAC have
or are implementing PL/1. In
addition Honeywell has PL/1 on
Multics (For more data see Lois
Frampton's report).

b
J

%\_w

- N

(\\D)\/

Datamation 73 the number of PL/1
users has remained relatively con-
stant jor the last few years. The
Datamaf:ion survey indicated the
following ordering (with respect to
usage)

COBOL

Assembly

I'ORTRAN

PL/1

Other

with PL/1 having less than 10%.

¢. T LA brog it Go L

e/, o

«%.,Uib O&lelL (- %2:&i:2:7
(f{«,w\ ,(’%{{‘6\,(’ .
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ata General is very likely
to implement PL/1 Cf conversation
with Bob Freiburghouse. If the
contract is signed DG will have
e in 2 years.

6. ANSI standardization is ex- 4. I doubt if we will be able

pected in 1976. This should in- to provide the full standard on
crease its availability and de- the -11. There is no subset
sirability. standard.

5. If Transaction Processing is
the major market area that needs
PL/1, then we had better define
the functional requirements of
this area. Subsetting PL/1 is
difficult. Without any explicit
objectives it can be disastrous.

7. Some major users such as GM, 6. Others such as Bell Northern
Ford, Sylvania, Kodak? appear to Research, Canada take the opposing

be interested_in our doing PL/1. view (f letter to Al Brown.
8. If DG comes out with PL/1

first theirs will be the de facto \\\\
standard. It is essential that

ve Keep close track of what is
happening at DG and whether the
contract with Freiburghcuse has

#/// (s
Qeen signed. /Aﬁﬁii::;GV/TkPAJ Lo O waJ£ VRN C‘JU1< ﬁfykﬂozLﬁ

/s

' e o~
. = ) - ', ‘ (1 f{ i
Ub%%i//Téchnlcal ”’/,,,,f Mx>a1;. g. [/\, «w7 A YN

e
1. Without a doubt superior [id In its full generality very
to COBOL, ¥FORTRAN, or BASIC. powerful, hard to learn and almost

impossible to implement.
2. Very suitable for applica-

tion programming. ///////,,.ﬂ——~—_ n“_f__h‘“‘\\\\\\\
s,

3. A suitable subset of the lang- }/2. NOT the ideal implementation

7 nage, e.g. the one proposed in the [ language. A number of superior
)i”\ report or the one proposed by Freif| implementation languages are avail-
Q}P burghouse is easier to learn, im- \ able, / f |
“ plement and is suitable for most of} ALSA A

; R /vf e
N¢J the applications mentioned in the. /l>0‘ j%"l L"”V ::ﬂ Py
Uyq report. ~/hi:

\\}"" ] 3 N ne DEC as far as I Rnow
N Y 4 Since the last report some O No one at D agd 1Lal ‘ . e
. o ARl RelR it : 1 has implemented a PL/l compiler be-

tools have been developed, ec.qg. . i st
parg;r Generator. Tnii can bé fore. lowever, at least a number OI
g > E = (& N Ty 3 oY &
sed both for pqvclwq as well as us nhave implemented other complilers
i 4.0 Ly o =0 (S8~ ot A Y _: 10 e e P
OLu r phascs. This will greatly wuﬁvh nave ncluded almost 3L¢ﬂbhb _
aid in formally defining the - features for the suosct we have men
b Fiite 5= 4 pol
tioned.,

set as well as implementation.

‘ﬂ&ﬁl v h0+.a- C \Ly Mmp/ﬂtgta

f‘\7[’/( e xwa\ Ji_ldx‘( (,J‘\O'\(A_\” ,) ‘_) .




5. Suitable for data base . 4. Almost all existiﬁg DBTG
applications - proposals and implementations
. have been based on COBOL.

Economic
1. We will be implementing a l." Historically almost every first
subset. attempt at doing PL/1 by manufactur-

ers has been a disaster. It is gene
rally felt that the main reason was
trying to do full PL/1 without a
full understanding.

However, our understanding has
certainly improved since then.

2. Unlike FORTRAN we will not
be able to do a crash project
to implement PL/1. We will
have to plan ahead.

3. There is no reason to believe
that a PL/1 implementation will
cost less than the FORTRAN IV
PLUS implementation. Some be-
lieve it will cost 1 1/2 -2

times as much.

In conclusion
a. The market data does not conclusively point to PL/1;

b. PL/1l is sufficiently complex that we must plan ahead
about two years;

c. we cannot do full PL/l. Therefore we must carefully evaluate
. the market goals and define our objectives soO that in turn we
can define an adequate subset. A preliminary definition of such
" a subset exists with respect to certain applications.

If our market perspective has'changed let us re-evaluate the sub-
set in terms of the new markets.

GP/bd
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SUBJ: A LOOK AT THE FEBRUARY SYSTEM FORECASTS FOR FY76-77
AND THE FY76 ENGINEERING BUDGET

Te: Distribution

1 plotted the data that Curtis/Frith collected from 0CG,» OEM,

IPG, LDP, TELCO, BUS and DEC=10 to get some feeling of where

the business |s supposediy going over the next few years So

that we gould compare this with our spending and product plans,

The categories of the size dimensions of the matrix: terminals,
micro (L§I=11), small| (8/11-04~05~-a40(BQS)), mid 44, 38-40-pPDQ,
large 45=70-85, and MACRO (1d°s), The categories of the function
dimension of the matrix are: Irones 1 user, real time, timesharing.

While it Isn’t worth It now, these categories are probably bad.
e.g. lron eventually ends up beling used for elthar: real time
processing=LDP, switching==CoMM, controj==continuous--IPG,
control=discrete~=IPG), or interactive (1 user, n-user

dedicated app!ication with varyling slzed data-bases,

n~user 1 language, n-users/l-languagest(, This funetion

dimension needs [mproving, and "transaction processing”" will make

1t more muddy!

Marketplace

Flgure 1 Shows the total NOR plotted bY Increasing system size.
so that one can observe migration of the varjous segments,

This should be viewed with Figure 3, which shows the growth of
each of the segments independently, 0ne gets an ldea of the
relative growth, and sizes of each of the segments, Anything
that has a |inear growth (e,g, MACRO and MID) ara In essance
losing % Internally, Here the 8 Is clearly diminishing and

the nhigh growth businesses are terminals and the micro segments,

The MICRO 8 and small segment are really qulite similar, and
the whole Set Is not growing that rapidiy, but are at the

expense of the 8, Eventually., the MICRD may take bhusiness
from the low end UNIBUS, given the systems are forthcoming,
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Flgure 3A plots the % NOR for each funetional category versus
time, Mere, Iron (OEM) Is loslng Internal market share In
FY75 along with real time and 1 user to interactive computing.

In getting these top down forecasts for the first time, ! had

the terminals separated and ] want to keep it this way; but [t’'s
not clear how we deal with the add=on part of the terminals

on each of the business product seaments, For example, should

we count the terminals on the time shared systems we sell| as
terminals or as the system? (Thes obvious cholces: all terminals
are separated; only the terminals DCG Sel| are separated; and
terminals are separated for each product market product |ine,)

Flgure 2 shows the proJected NOR for 74=77 on a % basis for each
categorles of the size dimension, (It might alse be Instructive
to do this on the basls of a good function dimensien.)

The main value of looking at NOR by % |Is to guage whether

our engineering expenditures match where we expect to be Selling,
Note: the PDP-1¢ has been excluded from the expenses, although
the relative NOR |Is shown,

ENGINEERING EXPENSES VERSUS WHERE WE GET NOR
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Figure 5 provides an alternative way of looking at the
Iinformation, where % projected NOR (for FY74, 76, 77) Is plotted
agalnst % expenditures for each system size, For totally fair
(not necessar!ly most profitable, or one we want) allocation,
each investment should be solely on [ts return, (I am extremely
worried about terminals==not the expenSe, but wil| we be able

to get the NOR in thls new to us, competitive, commodity
marketplace?)

Flgure 4 shows a similar plot but by technology area.
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SUBJ: PHIL’S INTERACTIVE DESK CALCULATOR PROGRAM TO CALCULATE
PROJECT/PRODUCT P&L.» ETC,

INVITATION

Maving glven a demo of the above to Operations Committee

and the Product Line Managers, this memo describes the program,
how |t !s used, the results, and other uses, Phl| Laut and !
would |lke to get with you to demo the program and talk about
lts uses In Product Management,

THE PROGRAM AND USES

T G e S WA T W e W T me e e W S

The program called PROJEC operates In two modes:

1, A simple desk caculator whereby P&L=-type functions are done,
In an Immediate mode a user canm put up a P&L statement on
a perlodic basis (quarterly, semlannually, bi-yearly, ete. )
and then do various operations; (eyg, combline rows by addition:
subtraction, multipllcation, etc,, caculate ROl on a row,
discount a row and all the standard functions that one does
with a P&L statement row), The P&, statement can be saved on
a flle and reread, This Iis dene purely |1ke a desk calculator
and everything Is done on a command~by-command basis, There [s no
orogramming involved.

2, calculation of P&L for an Input file or set of Input files,
A text file which contains Input data to the P&L worksheet
is read and then a P&L analys|s [s carried out to
determine various Indicators (product contribution, NOR.
oroduct contribution %» ROl %, croSsover date, development
per sales ratio) plus the normal proforma P&L statement for

the Input data over the produectfs Iife,

PROJEC |s used to study a product/project from a P/L standpoint,
1t’s use Ingcludes: generating a base P&L case. observing
effects of project siip, different costs, prlices, sales
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volumes, work In process and actcounts receivable delays,
From this, sensitivity to facters can be computed, to
arrive at prlces, etc., Wwith respect to a demand curve; etc.

Finally, there is an editor called PREDIT, which allows the uyser
to easily input data In the format suitable for PROJEC

Actually PREDIT was written to facllltate the inputing of data
although the input to PROJEC |s a standard ASCII] text

flle whlch can be prepared using BASIC, S0S, TECO,

ete, editora.

USE OF PROJEC FOR P&L OF AN INPUT FILE

The following will describe the yse of the program which Inputs
the data from the file and does the P&L calculation, The memo
will show how the program has been used to analyze the LA36
plan together with some conciusions on pricling,

Flgure 1 shows the Input file, a standard BASIC text file,
consisting of 16 |ines of text-=-1p2@ to 1183--note, no |Ines
1472 and 1082, 1 have probably overly annotated the input file
but one can see the structure of Input format, An entry
consists of an attribute defined by a name (i,e, a text string)
terminated by a colon (e.,g, MFG,START,UP:), with a

separator, followed by a |ist of values or a single value;

terminated by a ";", Each item of the value |Is%t corresponds to
a value of a time series, For exampley on |ine 111@, the
attribute,/PRICE: Is the per unlt priece peginning In

flscal ‘73, and the prices for flseal 73 thru 79 are 2,@,1.52,
1.473, 1,372, 1,439, 1,45, The dates are written In a format
which is shown at the top of the flgure, The date Is elther a

2 digit, 3 digit, 4 digit, or 6 digit number, These are written such
that I can sasily transform, and do arlthmetic on the dates,

The key attributes of dates are T,DATE!. which |s the date of

the plani begln date, T,BEGIN:. whlch Is the beginning date of
the project (that is when the p&L starts); T,END:, the time the
project ends from the P&L; T.C:, denotes when the

file was changed (a |jst)., In th|sS waY one can time-stamp all
the changes that are appended to the plan, Note that the project
name and the project author are present, and these are standard
text strings. Line 1962 has multipllers for time scale of

P&L, in this case, 12 month Intervals, The number of units

Is in thousands and the dollars are In kilo=bucks,

RUNNING THE PROGRAM

PROJEC 1s run like all BASIC programs, Flgure 2 shows a run qf
a base case, One calls the progranm (oLD PROJEC), A number of

[EE——— L R R
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guestions are asked by the program to get varlous flle names
that w!!l| specify the names of the attributes the program knows
about; the print plot format file, whieh tells how many
attributes (lines of the P&L) are to be In output format; and
the output file In this case the LA36o (which Is the name of the
output flle where the results go), If 1 had named the output
TTY:, then some of the results would come to the teletype,

There are a number of questlions asked abpout the hase cases that
are to run., These are: the ship delay In months, the sales,
cost, and price alternatives, Each of these can have a |Iist

of alternatives to look at and one gets all comblnations of the
cases, In this case, we are golng to run the standard plan
unchanged so each of these multipllers are 1, The accounts
recejvable time |s 3 months and the wofk In process time (bulilt
Into DEC) is 9 months, We then give the command, CPL. to
calculate P&L; and the program responds by asking If the file

s to be direct or Indicrect, In the case of Indirect files, the
flle contains the names of other flles to progess, In

this case It |15 the direct file)» s2 It simply processes the file
called LA36N==which Is glven In Flogure 1,Executing CPL takes
about 1 sacond., Now, unfortunately, the user has to return to
BASIC, which Ts shown in the flgure to copy the LA360; that Is
the output file to the teletype’ the remainder of Flgure 2

shows the results of the run (coplied from file LA360),

There are 3 parts to the output results, The flrst part Is the
key sheet, which denotes the abrevlations of the output are
called; the second part gives the attrlbutes that are

not put In the P8L statement, In thls way the user can see
what the plan was In total: and the thlrd part Is goodness
Indicators and P&L.

These goodness indicators denote ship delay, the sales faotor,
the cost factor, the price factor, NORy product contribution,

% product contribution, %return on investment, the development
dollars, the development dollars per NOR %. and the crossover
date, in this case the 12th month, 76th year.,

Here one can look at the P&L to get the varlous Indlicators, At
this polnt, the reader ought to understand both the input file
and the results of the base case, because they are Just the
standard DEC P&L with the exceptlion that the RO! is calculated
on the basis of last row on the P&, statement, ROI is

| Tke the product contrlbution row except |t assumes that
manufacturing materials are purchased 9 months before the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>