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sUBJt POTENTIAL TO SHIP MORE BY ACCELERATING ENGINEERING

PROJECTS
Tol Operations Committee 0964
Fremt 00D December 6., 1974
Genera|
mpmmmen . ®
1" Work on al'l oroJects that reaulre sales and marketing

d.

11,

12,

subport:

AY The TC7D project needs analysis and measurement,
Also amalysls of RSX 11D/M and Cemtex wl!|| probably
anhance sales because of Increased orcduct knowledae,

R, BRenchmarks and product comparisons, We really need to
oraanlze this activity with PL!s te avold dupliTcatTon,

¢, MTBF beok on PDP=11,

Retter analvsis of the critical oroJects and efsewhere

usTna staff and development resources now wil| assure

these products wl|| make [t with |ow ECO‘s, These actlvitTes
Tnelude: Potter (11A/05 PS), 3est + Noelcke (PDP 14 1/0
Modules, 32K sense, 11/AB5 + 8/A PS, flovpy Rew)i 1 on 1
logle desTan reviews by persons In research and elsewhere
(floopys T8, COMM ootfons: mlcroprocessor); LS] aroun=s
loaleal desTani simuiation to Insure producThliTtye=use

on varfous high volume optTons (e,s, 11/A25),

ceneral |y accelerate to the Iinit to manage: flopoy, the small

tape, large disk, 11/A, WD, and 11/0K

Networks, Real oush and start sel||ing components now for
delTvery orlor to orTglnal June date,

1AS the tImesharing system on 11/45 and 11778, WT11 certalnly
compete wlth the HP320Q,

MuitTproaramming on RT using BASIC
interorocessor Hlgh Speed Communications LTnk,
KL1e, can Tt use heln?

V752 copler,

A orojest that would get a aulck writeable eontrol store
on 11748, ThTs woyld defyse the Micraorogramming

WES on bokh the HP2iMX and the 0G EclTpse, We might :
not actual iy ship any untT| the 0K, when all the smoke clears,

We shouid bralnstorm to see 1f there s a trivial turnkey
system whieh could be bullt to Install Immediately,

cenera| eksense reduction) Get a data base program te

cut down on the tons of paper we distribute new throuaghout
enalneerTna!l
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i hork on al'l oroJects that requlre sales and marketina
support!

A, The TC7D prolject needs analysls and measurement,
Also amalysls of RSX 11D/M and Comtex wll| orobably
anhance sales becausae of Increased oroduct knowledae'

B HBenchmarks and product comparisons, We really need to
organlze thla actIvity with PL!s te aveld duplTcatTon,

g, MTBF book on PDP=11,

1

2 hBetter analvsls of the orltlcal oareJects and elsewnere

usTna staff and ?evalonment resources now wil| assure

_these prodiets wl|l make [% with |ow EC0/s, These actlvitles
Tneludei Potter (L1A/@5 PS), Best + Noelcke (PoP 4 170
Modules, 33K sense, 11/A25 + 8/A PS, flosov ReW)s { on 1
|0ch desTan reviews by persons In research and elsewhcre
(floooy, T8, COMM optlons: mlcroprocessordj LS| grousas .
ioaYoal desTany simuiation to 1nsuro producTh]|Ttys=use

on varTous hTgh volume ontTons (e,s, 11/405),

3" cenerally accelerate to the ITnlt to ‘managei floppy, the small
tape, larce dTsk, 11/A, WD, and 11/0K

4, Networks, Real push and start selllng comoonents now For
de|lTvery orlor to orYaTnal June date’,

5" {AS the tTmesharlng system on 11/45 and 11772, W11 certalnly
compete wlth the HP330D,

6. Multlproaramming on RT using BASIC |
7' interprocessar Hlgh Speed Communicatlons Link,
8" KL1#, Can Tt use hein?

9. VT58 cooler,

12, A orolect taat would get @ qulck wrlteable control store
on 11747, This woylid defyse tha Mlcranrogramming
WCS on both the HP21MX and the DG Ecllose, We might
not actually snip any untl| the 0K, when all the smoke clears)

14° We should bralnstorm to see |f there Is a tefvlal turnkey
systam wnlen could be bullt to Install lmmedlately.,

vae redqugctlon, Get a data base orogram to

tons of paper we dlstribute now throuahout

cut _gdown_on ine

enalnearina!
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rsonnel and other support resources orobably should be
ved to iTalson., support and communications roles,
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December 6, 1974

> 8 4 £
D Gadesd Said ksl e ban

R. J. Murray

Group Planning Manager
Valentine Holdings Limited
50-54 Clayton Road

Clayton North, Victoria 3168

Dear Mr. Murray:

We don't have a really good production system for ISP available.
The CMU group is continuing to work on it however. Considerable
design aids were made available for the PDP-16 modules for
assembling hardware. These are not generally available now as
the 16 isn't supported. They were written in BASIC, and con-

verted blocks to a wire list.

Prof. Chu, at U. of Maryland, College Park, Maryland, has a
system, CDL, which he'might make available to you. You might

contact him.

A copy of the Bell-Grason-Newell book is enclosed.

Sincerely,

,/.\ ! 7 VA
(- (.‘\- '1]\\_”\“ %L/Q

Gordon Bell

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

GB:mjk

Enclosure

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

(617)€97-56111 TWX: 710-347-0212 TELEX: 94-8457

L
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VALENTINE HOLDINGS LIMITED

50-54 CLAYTON ROAD, CLAYTON NORTH, VICTORIA 3168.
TELEPHONE: 544 0333 - CABLES: "VALENCARD" MELBOURNE
TELEX A.A .32762 AUSTRALIA

f\p
PUBLISHING ,J}:L

2 - y
PRINTING y <

COMPUTER
SERVICES

November 27, 1974.

Dr C Gordon Bell

c/- Digital Equipment Corporation
146 Main Street

MAYNARD. MASS. 01754. U.S.A.

Dear Dr. Bell:

We have a current project which is concerned with the
design of some small special purpose computers, along the
lines of the PDP-16 system.

Because you have originated techniques for the analysis of
such designs using ISP, I would like to know from you
whether it is possible for us to have access to ISP or

some similar hardware modelling scheme you may be aware of.
In particular, I would like to explore the possibility of
having ISP made available to us locally.

As the only immediate alternative is develop our own
modelling system, I would appreciate it if you would give
me an answer as promptly as possible.

Yours faithfully,

g
. MURRA /)

Group Planning Manager.

RIM/1c.

VALENTINE 4 fexiton company

e
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ﬂﬂﬂﬂﬂﬂu INTEROFFICE MEMORANDUM

TO:

SUBJ:

Circulation DATE: December 11, 1974 ()E)Eid
FROM: Gordon Bell
DEPT: 00D
EXT: 2236 LOC: ML12/A51

ATTACHED NATIONAL SCIENCE FOUNDATION PROPOSAL

| was given this proposal to review by the National Science Foundation.
Note, they hope to use the 11/WD-on-a-board.

The work is interesting,because it addresses the problem of applying
the microcomputer to small systems, which would have been done with
analog techniques. |If they get the grant, | believe we should try

to sell them for sure to use our machines--particularly since the
support is with an 11/35. This would give a user an extremely unique
and powerful capability to apply the computer to problems, and it
goes well beyond the low level tools we usually supply (e.g.
Operating Systems, BASIC, and FORTRAN).

The proposal is worth reading, and this type of program is one that
| believe we'll be seeing more of with smaller machines.

Circulate, date, and return:

Date

Jim Bell

Andy Knowles
Richie Lary

Bob Savell

Mark Sebern
Steve Teicher
Brad Vachon

Rob Vannaarden
Pete Van Roekens
Mel Woolsey
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"EXT : 2236

SUBJ: MIKE DOREAU

Please arrange to give Mike Doreau a visitors-type badge which would

FROM: Gordon Bell

b e kb Kb o ik

TO: John Kulik ey DATE: November 5, 1973
3/'[5

DEPT: Engineering 12-1

allow him in the mill unescorted. He is a doctorate student from

CMU and is writing his thesis on a subject here at DEC.

Mike will

be working with Lou Abel and will probably have some weekend work.

He will be using the Thompson Street entrance.

Thank you.

GB:mjk

December 28, 1373

Please extend Mike Doreau's visitor's,bédge to the end of March.

Gordoﬁ Bell
5/30/74

John,

" Please extend Mike Doreau's visitor badge until Dec. 31, 1974.

Gordon Bell

12/13/74

Johp,

Please extend Mike Doreau's visitor badge until June 30, 1975.

Gordon Bell . //ﬂ/t)%

4

/DXé
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PAGE 1

SUBJ: LA180 DATE: 12~16+=74
FROM: GORDON BELL

&% %+ % * #* % * # % * L] * * & +* * % % #* % £+ 3 * * & *
#aPLEASE##SEND TO: FILE

L L 3* * * % L) * 4 * L i * L * % i 3 * L] * * #* #* L *

SUBJ: LA180 TO ENTER PRINTER BUSINESS |

Te:i Ed Corell
Al Huefner
Andy Knowles

CC: Products Committee
Marketing Committee

Are we missing a tremendous opportunity by not pushing the
LAl8p2 faster and harder? Every comnmpetitive low end system |
see has a Centronlcs on It (e,g9, Singer, DEC, DG, etc,),

Can we get this market away on the Issuyes: of quallity, relia=
bllity:, price:, service?

The Interface to these systems [s the same one we yse? 18§ it
an easy add-on or replacement business? All the printers oyt
then are probably totally worn oyt now, and really costing the
user or suppl!ler vis a vi|s servige,

What youse think? Can we get components and the product
manager to make a proposal?

GB:mJk
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SUBJ: MICROCOMPUTERS DATE: 12-16=74
FROM: GORDON BELL

L 3* <] * * -] #* i % L] % +* 3 * % * L] L o L] +# L ] 1#* * *
#ePLEASE##SEND TO: FILE

# 3 w .:;. L) L * & 3 L L 3 * * i * i #* i L * L] * * * +*

COMPANY CONFIDENTIAL
SubJ: MICROCOMPUTERS==DATA NEEDED TO USE THEM INTERNALLY
To: Distribution

Rick and Mike did an excel!llent Job of desligning and benchmarking
two terminal designs (PTS and VT51). The results are attached
(] distributed this before), We need more data from them on

the Wp and Motorola chips, Rick Merrill has stated that the
chip count using the 11/WD Is 3X that of an 8787 based systenm
for PCS, 1 want to see the design!

We are entering a computer market period where deslgns

wl!l be henchmarked by: chip count, cost, number of ROM/RAM
blts, speed, apparent ease of hardsare design by simple Inter=
face chips, clogks, etc,, compatibllity, and software (languages.,
host machines, and Subprograms=-ease of software design),

Second sourceness IS an lssue. We have the benchmarks for blits/
time for some small subprograms, We need to fll! out the matrix
of cost for say the apove system==since |t s a relatively

large system, and add the Motorola 6800, 6707 (to be annouynced),
and WD 3 chip and 1 chip se%t, This Wwill give us seme feeling

as to where we (can) stand. and the direction for improvement,

For our own systems:» e.g, VT3, it seems clear to me that the
ehip count probably Isn’t the constant on its success,

Qur Internal criterial

1, Total| cost-=probably dominated by RAM/ROM, Clearly will be
when the migroprocessor people start shooting 1t out In
the price war and.cost=d,

In VT and LA’S the package and mechanics dominate,

2. Programming supporte==we have to |imlt ourselves to a single
deslan and evolve 1t or evolve with 1t, These smart devices,




0974

PAGE 2
SUBJ! MICROCOMPUTERS DATE 12-16+~74
FROM: GORDON BELL

e,9, VTS1~=~appear to all be dlfferent In some way==a
small programming problem,

Rlght now we’re on a course to use WD externally, and we have
chaos Iinternally, We must have data to know why we can’t use
WD Intermally or what we have to do to use [t?  Can we better
use thelr 1 chip processors, as |t’'s bus compatible,

1‘’ve asked MOTOROLA to glve us a real hard sell on micropro~
cessors and their appllication, 1f they're really great, then we
ought to turn on internally for various products, However, I[ts
clear to me they are our externa| competitor to boarded and
boxed computers,

GBimJk
Attachment

Distribytion
Dick Clayton
Lorrin Gale
Andy Knowles
Mike Lels

Rick Merrll|
Larry Portner
Bob Puffer

Tom Stockebrand
Steve Telcher
Rob VanNaarden
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G Bl INTEROFFICE MEMORANDUM

....J.au.d sA-d-'nJ@lm

To: _Gcxrdon Bell ' DATE: Decerber 5, 1974 OE)?;} '
Tcm Stockebrand ) : %
Ken Fine FROM: Mike ILeis/Rick Merrill
John Buzynski i : 5¥~ '
Chuck Kamann DEPT: A/N Display Cp ‘

e 1 : /‘b(_\ :

Steve Teicher EXT: 3406 LOC: 5.3 s

. SUBJ:  pRESENT SIZE AND CHIP COUNT OF THE VT51 AND THE PCS

Attached are simplified block'diagrams showing the
chip per function of the VT51 and PCS.

Totaling the microprocessor, clock, equal size memory, UART,
video and interfaces for cassettes, printer, and keyboard,
the VI51 has 159 chips and the PCS has 185 chips. The VT51
has several other functions which bring its chip count to
186, and the PCS is not completely minimized.

The VI51 P.C. boards presently have 828 sguare inches or
4.4 sguare inches per chip, while the PCS may have 135
-square inch of PC boards or .7 sguare inches par chip.

A study will follow later attempting to quantize the costs
associated with the radically different densities. Aalso,

we must investigate the cost. differences between the VIr50/51
style boards and the DEC standard hoards.

b Whit doos fowo bwen Lo
— "

\W,{N | LM/) 0o M@.@W\’O\/\ 3
» J il 6Y0°
(e, Mt |
=)

I®,




KNOTFE:

M

L,e,w// m e \rmu

™o
S0 WA

T 2weroRrT
S ki

AL Clps

Coredg s DR
SR S12E.

&-”’ 5‘) \,O

[t

o

PN et {""’ i 0

®X ___“rw g @

X ®

@3 v
09 ‘/

...-

M_{fF?““q
R g ».,J

Anom -

“v)?’“'\“‘

D 4
\” C 1 \N».‘mq.yj

-~3§ VAD TG \

.1." v """""—-_'m

\<€w T oPACR,
}. ——
R R T

dive

\1‘5‘?)

heca i SN .

e S e e ]
¥ } P
PoADa 436 e 2+ D A i A"
(“"‘"‘w .
1

presemy thy
L\M\""fw PLE

o RO Lt v -

.\ SueRe

-

R

Mk‘\f-vq A g
W08 | '\,)

l~-M7’v 126 RE KL j
Tl Mevmory )AL

s e . -

- -«....-._.j

‘\tm(’c ZCI)

k o N I -

T e S e anme

VTS|

0974

164 8 sueem'r{

- T n———




.L- O hn G7 (VAN \\J(T_

| l

’oni‘o:tvl(u. \;
Co

< “ft:f (§020)

Q/Lo \‘/{,\. (s P voassuy

__ Maae &z/\ Ul E‘/\LVV‘-/

v tjvura, -
T

Cskbe v

pvem /rom.

D }\ 1(‘. iW| G \ (\ ‘\1 o .

STt - (7#M o o
r

av

_;ﬁu@pk
i
4o

WL AT
Uideo

- Prunlin wilix J{ra J

(ow vt

K@vaaAf

. Totel . -
B ,LV#S - Punoamae vaum

(;‘1 45 i Qen.
\ o#’w{\’—, ;

L.SL %S
{‘ fi }‘Uf}}‘;;‘ !

. B "‘ivifbi{i? I
LEDs |
LMT&W I S

MY on

/b&wm_ Svppor

’/\(\ (’J‘"J(l A rt
I)O\/{ C/\}it

(e ~}7,

P VASAU BN RV

0976
(”OW*N‘N{/‘% /9)

- ST

REFRTRTISY
L1+ 6 (2w

90 4 1p (9K)

Lol ‘K:{i\}

( @J,q):j\fi:c\ V,\'i't"‘ &f\.‘v{. —t-

. IR .. . S 14
N ST S L 12
55 24
3 '3
Y. G
[9 3] 15 9
36 |
25" g
| 32 1S9
{
| — 4
&
- -z
9
B [
- 9




0975

{
|

R STV N

k
=
o
J
o}

13

\
s
3
v
N
~y
[




December 17, 1974

W. Leighton Collins

Manager, Resident Fellow Program

American Society for Engineering Education
Suite 400

One Dupont Circle

Washington, D.C. 20036

Dear Mr. Collins:

I'm sorry, but we will not be able to participate this next year.
Please try us the year after.

Sincerely,

-

Gordon Bell_/y+7/4
Vice President
0ffice of Development

GB:mjk

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(517)897-5111 TWX: 710-347-0212 TELEX: 94-8457

097/
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American Society 0975
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Engineering Education suite 400 /»/ %
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Mr. Gordon Bell

Vice President, Engineering
Digital Equipment Corporation
146 Main Street

Maynard, Massachusetts 01754

Dear Mr. Bell:

Your company is again invited to participate in the Resident Fellow Program
of the American Society for Engineering Education. The Program is familiar
to you but there are several changes this year that you should know about.

Most significant is the broadening of eligibility to give you a greater choice
of the "kind of man" you want to employ. This has been accomplished by in-
cluding faculties of engineering technology as well as of engineering, by
removing the forty-year age limit and by eliminating the Ph.D. degree require-
ment. Major emphasis, of course, still is on giving the young faculty member
an opportunity for experience in the decision making, problem solving and cost
conscious world of the practice of the engineering profession--in industry,
private practice or government. It also should be mentioned that the Program
is now entirely self-supporting. According to plan, Ford Foundation funds are
no longer available to defray any costs involved and the employer consequently
pays ASEE $2,000 per Resident to defray administrative costs.

Participation in the Resident Fellow Program gives you an opportunity to employ

a highly competent and motivated engineer, to improve college-industry relations,
and to have an influence on the kind of education given to engineering students.
The enclosed brochure gives the details. Please read it carefully and then in-
form me of your interests. Nominations are now being readied for screening and
when the task is completed, I will send you, upon request, a brief resume of all
candidates and a more detailed biographical sketch of those that seem particular-
ly suited to your needs.

I hope you will respond favorably and I1'1l do my best to answer any questions
you might have. If, perchance, you no longer are the individual to whom this
letter should have been directed, please forward it and inform me of the

individual's name and title.
Sincerely,

W. Leighton Collins
Manager, Resident Fellow Program

Enclosure
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PAGE 1
SUBJI PDP=14 DATE 12-17=74
FROM: GORDON BELL,

i* L * ] * 3 % & * & * * * # #* * L] * & * * e & * #* *

#oPLEASE##SEND TO: FILE

L * & i * * 3 ] i L) L #* ® #* L # L] b L * #* 3 * & & #

$UBJ: PDP=14 PERFORMANCE AND FUTURE DIRECTION

Te: 0OC
Don Chace
Bob Savel |
Brad Vachon

The ROl on the POP=14 from 720 to 74, and also for 75 as we are
proJecting, I8 11% and 19.5%, The RQI Is much less than we

are expecting and getting, Our standard produycts Including
systems with combined hardware/software systems are anywhere
from 25% to several hundred % on d|/sks and memories, We

spent $2,5M on |t for engineering~=less than the amount for our
RSX serles operating systems, which IPG successfully markets

and always needs more capabilitles In! My guess, |f you can get
the Field Servige factored In, the results wi|l| be really

abysmal,
GBimJjk

Attachment
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December 17, 1974

Professor W. L. van der Poel
University of Technology of Delft,
Department of Mathematics '
Julianalaan 132, Delft

The Netherlands )

Dear Professor Van Der Poel:

| just received the letter of appointment for the editorship of

the IFIPs Conference on Minicomputer Software. Please correct your
files to read Dr. James R. Bell (DEC) and C. Gordon Bell (DEC and
Carnegie-Mellon University)--coeditors. This is in accordance with
my original agreement with Bill Wulf.

Jim will be attending the conference, and we will edit the proceedings
together. It would be helpful if you could send ideas about what you
expect of us as editors and deadlines. Also, | don't have a copy of the
proceedings you edited, but would like a copy if you could send one,

as it would be helpful as to standards (and | would like to read the

material).

It would be helpful if you could put us in contact with the editor
at the publisher, and indicate various dates, etc. | look forward to
a successful conference and proceedings.

Sincerely, -
C}VGIJJZ&”“ 0:i)L£LQ
Gordon Bell ,4*9/1

Vice President, Office of Development

Professor, Computer Science
Carnegie-Mellon University (on leave)

CGB:mjk

cc: Jim Bell
Bill Wulf
P. G. Hibbard

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

DEPARTMENT OF COMPUTATIONAL AND STATISTICAL SCIENCE
VICTORIA BUILDING BROWNLOW HILL
P.0.BOX 147 LIVERPOOL L69 3BX TEL: 051 —709- 6022 EXT.

ivd resed
L Nens

The University of Liverpool

PGH/JOC 26th November 1974
Professor C. G. Bell, ;gh;;zfﬁﬁfﬁtit
Department of Computer Science, ’
Carnegie-Mellon University, MNoogived L F 1o NOV.
Schenley Park,
Pittsburgh 15213, PLe o se
UoSvo

editov shop Yo+ Nebrd—
Dear Professor Bell, CO—EO I TORS: JAMES (S

AND GO rdon Bell

gL
On behalf of the Organising Committee of the &%rking nference Software
for Minicomputers, may I thank you for accepting the editqrship of the

conference proceedings.

As you may know, the official IFIP publisher is North Hqlland, and I have
written to Tom Steel, Chairman of IFIP Technical Committee R, asking him to
put you in touch with them, If you have any questions aboyt this conference,
please let me know, though questions specific to the editorship are best
directed to Bill van der Poel, who edited the Trondheim Conference proceedings
on Machine-Oriented Higher-Level Languages last year, and whq is on the
Qrganising Committee of this conference. His address is:

Professor W, L., van der Poel,
) University of Technology of Delft,
_ . —— | Department of Mathematics,
\ A Julianalaan 132,
\VANV Delft,
y The Netherlands,

you a copy of that letter. I will also send you copies of all future communi-
cations between organising committee members,

|

Dagun

Yours sincerely,

AT, D\Zjﬁj

wmu%v T W. WVLF
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Dear Professor Van Der Poel
I just réceived the letter-aeeepting- of appointment for the editorship of
the IFIPs Conerence on Minicomputer Software. Please correct your

fils files to rdad, Dr James R Bell ( and C Gordon Bell

HJ James R Bell (DEC) and C Gordong Bell (DEC and Carnegie Mellon U). co-editors.
James Jim will be attending the conference, and we will edit the proceedigns )
together. It would Ne helpful if you could send ideas about what you expedct

of us as editors and deadlines. I g Itwseems like the Also, I don't have a

copy of the proceedings y-u\edited, but would like to Could you send a

copy ? as it would be helpful\as to standards (and I would like to read the materil).

e

Jhs Betd.
/vli ééuo/ ‘
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TO: UNIVERSITY OF LIVERPOOL
ATTN: DRe. P.Ges HIBBARD
TELEX NO. 23763 LIVERPOOL ENGLAND

RECEIVED LETTER OF 26 NOVEMBER; PLEASE CORRECT EDITORSHIP
AND RESEND LETTERS TO:

CO-EDITORS

JAMES R BELL
DIGITAL EQUIPMENT CORPORATION

GORDON BELL
CARNAGIE MELLON UNIV AND DIGITAL EQUIPMENT CORPORATION.

JIM WILL BE ATTENDING; I WON'T AS I INDICATED TO BILL WOLF.
A SCHEDULE WOULD BE HELPFUL.

FROM: GORDON BELL - DIGITAL MAYNARD
—— e et e

REGARDS

JG

NNNN

L

WIVERSITY LPLecosoe
12/ 17/ 74 154 1EST @@2.4
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PAGE 1

SUBJI ARPA PROPOSAL DATE! 12-19=74
FROM: GORDON BELL

* E * L i i #* # 14 # # & L4 # * * # * # * #* * i * #* *

v#PLEASE##SEND TO: FILE

* #* * #* #* Ll # * 3 L * L #* * k3 % L # #* ®» & * L * ¥ L

SUBJ: A SECOND REQUEST FROM ARPA FOR RESEARCH ON 3 TOPICS

To: 00D

! got a call today from Cralo Flelds of ARPA, relatlve to

a research proposal, They dldn’t |Ike our draft proposal on the
terminals, because It wasn’t allgned with what they wanted,

They would |ike anv/all of the following before Jan 15,

1, A really good, Scan=graphic display to be used as the
front end to thelr offlce automation/data~base systems,
1t must be better than a GT42, 1t would drive a standard
monltor, and possibly go to 1022 |ines or color, They would
like a bit memory map plus varlous generators to get the
vectors and arbitrary characters, I hope Len Halle would
out this proposal together (If Interested), coordinating the
varlous Ideas and people (within Stocky’s group and
csS), They would |Tke to be abple to get subseauent
coples |f we get anything Interesting, They bellieve this
would cost 180 to 110K,

2, Low cost PDP=12 wlth pager, and i-megablt of memory and a
swapper, They would pay about 25¢K for this research, '
Thls would be a single researcher’s personal 14, Certainly
double as a single breadboard,

3, High Speed IMP, Thev would Ilke to get a commerclal
system simllar to the one BBN developed for packelt message
switehinag, e would develop the hardware and software,
1deally, we would be able to get some assistance from BBN

in the way of consulting etec,

1 don't rea||y know how this one shou|d be hand|ad, We have
to have such a oroduct eventually, Any ldeas who would propose

and run this?

The oroposa| format detal|s can be answered by Gens Stubbs,
ARPA buslness manager, who Tom S|eskman should call to get the

Information on how to go about this and what the restrictions
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PAGE 2
SUBJt ARPA PROPOSAL DATE: 12-19=74
FROM: GORDON BRELL

are,
The oroposal format:
1. 1 page work statement==what we wl|!l!| do,

2, Detalls of the proJect, what avenues we Intend to explore,
milestones, aporoach, etc,

3, Budget

JIm Bell should orobably eceordinate thls effort to present
a conslistent message, Call us |f Interested,

GBimlk

ec:! Jim Bell
Bruee Delag]
Len Hallo
Jullus Margus
Rick Merri ||
Mark Sebern
Tom Stockebrand
Nat Telchholtz



ﬂﬂ@ﬂﬂﬂn INTEROFFICE MEMORANDL?%])O

TO: John Leng DATE: December 20, 1974
CCz Julius Marcus FROM: Gordon Bell

Larry Portner

Nat Teichholtz DEPT: 00D

EXT: 2236 LOC: ML12/A51

SUBJ:  COMMUNICATIONS/NETWORKS

Regarding the communications/network systems products dilemma.

Can we explore how DAS-10 might take on central development in

this area? You have the most capability for products. How can
you supply these to the corporation too?

How do we expbre?

GB:mjk
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PAGE
12-20=74
FROM: GORDON BELL

SUBJ: LSI SEMINAR DATE:

* * #* #* * ] * * k- * kS L B * * % * * i L #* i*

eoPLEASE#«SEND TO! FILE
k] % % * i# % 3 £ L) ¥ -] #* t " * # o e * -] * i*

SUBJ:

Te: Lorrin Gale
Tony Bryan
(and LSI GROUR)

cc: Dick Claytoen
Bob Puffer

STnce I'm habltually laudatory and sypportive of your effort, let
me take this special opportunity to state that I believe the LSI
seminar came off really well, 1 hope the |ine users benefited
from it as mueh as 1 dld, The Inslghts at all englineering

levels Into past, present, and future are essential to our future,

The book has muech hard data and analyt|c methodology that I hope
will fllter into our standards and products, The mode! of what
technology to use versus slze, etc, for ROl |s almast worth
pushing to a standard program for engineering,

! hoog vou’'l| use the Engineering News to communfcate somg of
the tidblts, and | look forward to book and guarterly updates,

GBimlk
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B L ‘ : PAGE 1
SUBJ:  ARCHITECTURAL POSITION DATE: 12-20=74
FROM: GORDON RELL

# # # & #* -] L) # * & L & L I * H * & * -] #* # * #* & #*

vaPL ASE#2SEND TO!  FILE
&% - * * #* % # -] & % * <+ ® & % H #* ] # % +# £-3 L2 -3 & &

SuBJ:
COMPANY CONFIDENTIAL

To: Distributlon

\
|
i : 1
] had great hopes for the staff architectural positlion In terms

of being able to provide focus, |eadership alternatives, and

perspective In terns of:

@, Structures whlch are competltivem-we are currently In the
corner looking at our navel, M40DCOMP, now DG, and HP are-
beatina us and already beat our new machlnes,

4, The nacessary enhancements for a VAX at hjgh end;

2, The VAX at low end.

3, The 1/0 mapping and context swltehling problen, Evervone
has reasonable solutlons now here=-HP 21MX, MODCOMP and DG,

4, The basls for a 32=pblt 11 so It could be compared with a 10,
" any other Internal better alternatives, and most Important--
the competitlion, The Rolls Royce benchmark certalnly indicates
o bla hole Tn what we’re dolng, I want each one of us to
understand why!

§, The ASCII console, All that's happened by having a standard,
1s that it |lcensed and suggested more ways to do things
than a sinagle ennlneering groud would probably have done,

The only 2 Tnstances | know of @ and A both apnear
different to me,

Schedule of how we’re golna to get at some of tha hard techincal
competitors but faillng that, get ny expectations In Ilne with
what [s happening or the advertlisling program to eover the

geflciencies,

GBm ik




SUBJ:  ARCHITEZCTURAL POSITION

DIistribution

Jeaga Arulpragasan
Dlck Clayton
Bruce Delagi

Bl Demmer

Roblinmn Frith

B! McBride

Dave hNelson

Bl Strecker
Steve Telcher

CC: Bob Armstrong (re 21MX)

Kaman and 0’Loughlin (re DG + MODCOMP)

DATE:
FROM:

N

0993
PAGE 2
12-20-74

GORDON BRELL
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SUBJ: COMM CONTROLLER DATE: 12-20=74
FROM: GORDON BELL

% i * e +#* £} % * £ £+ =) 3¢ -] % % % i #* #* * * -]
#ePLEASE##SEND TO: FILE

i e * * 3 " * ] * # #* * # * * * * * * * #* #

SUBJ: THE COMM CONTROLLER ON=A=BO0ARD AND THE CHIP=SET FOR HIGH
PERFORMANCE CONTROLLERS,

To: Distribution
Regarding our discussions this |ast week, ! understood:

1, Vince agreed to have a common mnleroprogrammed econtroller
board(s) for 2 new ontions, Even goling from 2 to 1, 1
belleve this |s signTficantly understaffed In terms of
experienced neople to deslign, assemble, simulate, document.,
and bulld testers, 1,e,, |t seems to me to be headed for
disaster, (This beoard |s more complex than many of our
nrocessors, and the currently assigned Indlividual seems |ike
the wrong person to do this,)

I don’t know what’s happening vis a vIis controllers on
RK@6, etc,

n

3, LSI engingering 1s trying to deflne chlios which can, In
orineiple do communications controllers and disk centrollers,
They woen’t be ready at this time, and since they don’t have
a real product to go Into now, |t may not be useful anywhere!

4, LS] engineering has resources which can solve 1 and 2 now,

STnce there’s a proprosa| coming fram LS! engineering seon, I
hope some of these concerns (fears) will be addressed,,.l,e,
educate me and tel! me how great thimgs ere goling to be,

GBimik
Distribution

Vince Bastian]
Lorrin Gale
John Hughes
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SuBJ: MINUTES/AGENDA FOR Q0D DSTE: 12-20=74
FROM: GORDON BELL

* 3% L * # #* L4 #* i#* # i i L # 3 i * #* L L *

#aPEASE##SEND TO:! FILE

#

L #* -] L » # #* #* # L #* L] #* * i L] ¥* * ] 3* *

SUBJ: 00D STAFF MEETING MINUTESe=ldecember 19, 1974

To:

00D

Brian Croxen
JullTus Mareus
Henry Lemalre
Len Hallo

Win Hindle
BIIl Thompson

ACTION ITEMS ARE #awf/dl

1,

We dlscussed the extra hour plan, Each VP wli| distribute
to thelr own managers,

#Budgets==problems In RS23/4 area, 11/55, Vince and Tom
to come back with plans,

n2 data due beginning of second week In December,

WIP will not be on Q2 results from plants, Thus the compyter
reports don’t reflect the last month, but rather a float

of one month,

sDTek Is trylng %o get thls budget on for the year, 1I%t'S
eurrently projected to be 320K over, Dlek wlill work his

test eaulpment Issue for 11/7@ wlith Phil,

Rules for testorsi we are moving to have manufacturing ray
for all testors beyond the prototype In perlinherals as
In CPU‘’s and memorles,

«Ph1l will relssue the pollcy, call attention, and there
will be incensistencles untl| next vear,

#Memories wil|l be 60K (MOS) and 130K (core) under for
arlalnal budaet, but aver by 128K on new budget, Brian
Wwill come back with a plan for core,
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PAGE 2
“8UBJ1 MINUTES/AGENDA FOR 000 DATE: 12-20=74
FROM: GORDON BELL
Current estimated overruni 102K core, 100K DECUS,
displays 300K, COMM S5pgK+ and 120K+ for computers.
Printer is somewhat over,
3, Plans for next year as/Lander |S constant next vear,
WE MUST SELL OUR BUDGET PLANS B3ETTER!!
4, Qtis Courtney came and descrlbed the EEO audlits whlch are
forthcoming,
5, #We dlscussed the Marketing Comnittee/Products Commlttee
merger possibl|lty wlith BlI| Thompson, BII| and Larry
are going to procose a system of planning, marketing, product
Intearation, 00D wil| attend on 1,
6, #PSG’'s~=Bill Thomoson will attenpt to get an audlt of the
Marketing Committee and PL Managers,
7. Graphles (Halle, Ashton, Kramer, Hindle)m=by
centrallzation, we hope to Improve the vislblITty of
araphies and hence Increase the use, beglinning FY76, This
would focus on proper allocation and sales, relative %o
other products, The graphlecs group would stay In LDP,
#The araphlecs group wl|| come back with a pronosal,
ARP A==
1, #Graphics==Hallo wl|| propose,
2, PDPei@==Bruge and Dlek wil| stydy
3, IMP’s==Gordon and Jul|us wWl|| study problem
#Gordon (and subseauently JIm Bell) will collect the data.
NDecember 26 meetlng agenda:
12100 to 1130
@, pob Puffer-=nlease assume the chalrmanshlop,
1, Memories Wwi|| eome back re 100X overrun, Croxon, Lemalre

2, COMM budget review} displays probably wl|| not be back,

3, clayton wll| discuss his alternatives for meeting budget,

GBH:I.IK
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December 28, 1974

Myron B, Gilbert
The Boylston, Apt. 8C
Prudential Center
Boston, Mass. 02199

Dear Mr. Gilbert:

I've sent your vitae to John Jones, who heads our Public

Relations effort.
Slncerely,n /ZL/L/éi
4/z /

/
< T
=)
Gordon Bell »mv™
Vice President
0ffice of Development
GB:mjk

cc: John Jones

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

(617)857-5111 TWX: 710-347-0212 TELEX: 94-8457
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&;JHNJ&:jL_‘;; December 28, 1974

Mr. Wayne M. Roney, Jr.
c/o W. A. Swayze
4120 Auburn Drive
Royal Oak, Michigan 48072

Dear Mr. Roney:

Thanks for the interest in Digital; however, we aren't hiring
at this time. Also, we in general are not searching for people
with a highly theoretical and research background in physics.

Sincerely,

Gordon Bell
Vice President
0ffice of Development

GB:mjk

DIGITAL E(')UIPHENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754

(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457
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UNIVERSIDADE DE SAO PAULO : 10 OI‘ g

INSTITUTO DE FiSICA He
CIDADE UNIVERSITARIA - CX. POSTAL 20516 - FONE: 286-1503 - SP. - BRASIL 1?5‘0 7
504
November 29, 1974. Qg\
Gordon Bell
Digital Equipment Corp. 5‘
Maynard, MASS
U3 Sed AL

Dear iSir:

Physics division of the A.P.S. I understand that there
is a possibility that you would be interested in hiring
a physicist with training and abllities similar to mine.
Enclosed are a copy of my resume, a description of my
current position and activities at U.S.P., and a list of
professional references. My duties here will run until

thesend of: Feba *19754

Should you wish to arrange an interview in
March, Air Mail letters should be sent on or before Feb.l
if I need to respond to confirm a date in early March.
In any event it has been the experience here that letters
have a significant chance of not arriving in Brazil, and
therefore it would be a good idea to send a copy of the
letter to the address below.

I realize that at the moment the economic
situation is rather uncertain and that you may not know
what positions will be open 6 to 8 months from now, how-
ever if you would be interested in further contact, I can
be reached at the address below after our return.

Sincerely,

W}’/ \We W A\VE Qﬂ\f\“’\ \(

Wayne M. Roney, Jr

U.S. address:

c/o r;:A. Swayze
4120 Auburn Dr.
Royal Oak, Michigan
48072

-

/

—‘k »

From information received from the Nuclear é




WAYNE MASON RONEY,
Born: May 27, .1943

Married, one child

Education

Thesis Title:

Publications

RESUME
1001

JUNIOR

University of Oregon (1961-1965) B.A. (Physics)
University of Wisconsin (1965-1966) M.A.(Physics)
University of Wisconsin (1966-1971) Ph.D.(Physics)

'Magnetic Moments of Excited States of 0dd-A

Nuclei'

Teaching Assistant for first year physics lab/
discussion sections at the Univ. of Wis. (1965-66)

Research Assistant at the Univ. of Wisconsin
(1966-71)

B.N.D.E. Fellow at the Univ. de Sao Paulo(1971-75)

G-factors of Core Excited States Near A=100

W.M.Roney, H.W.Kugel, G.M. Heestand, R.R. Borchers

and Rafael Kalish in Nuclear Reactions Induced by

Heavy Ions. Ed. by R. Bock and W.R. Hering

(North-Holland Publishing Company Amsterdam 1970)

p.419

IMPAC Measurements on Levels of 125Te,

W.M. Roney and R.R. Borchers, in Hyperfine

Interactions in Excited Nuclei. Ed. by G.Goldring

and R. Kalish (Gordon and Breach Science Publishers

1971) Vol. 4, p.1182.

Time Dependent Angular Correlation Measurements

150

of the First 27 State of Sm Recoiling into

vacuum, T. Polga, W.M. Roney, H.W. Kugel and

R.R. Borchers, in Hyperfine Interactions in

Nuclei, Ed. by G. Goldring and R. Kalish

(Gordon and Breach Science Publishers 1971)

Vol. 3, p.961L.

Gyromagnetic Ratios of Excited States in

123,125., . .M. Roney, D.W. Gebbie and R.R.

Borchers to be published in Nuclear Physics




Advanced Courses

Taught

1002

'Hyperfine Interactions' A one semester
graduate level course to give a general
picture of the subject from the point of

view of nuclear physics and with more emphasis

on perturbed angular correlations.

'Statistical Methods for Physicists' A one
semester course for seniors and graduate
students. The main topics were Parameter
Estimation ('Maximum Likely-hood' and 'Minimum

Chi Squared'), Error Estimates including

correlated parameters, and Prediction Analysis.




References

Robert R. Borchers (Major Adviser)

Physical Sciences Laboratory ' lOOJ
P.0. Box.6

Stoughton, Wis. 53589

Oscar Sala

Instituto de Fisica
Universidade de Sao Paulo
C.P: 8214

Sao Paulo, S.P., Brazil

Trentino Polga

Instituto de Fisica
Universidade de Sao Paulo
C«P8219

Sao Paulo, S.P. Brazil




POSITION AND ACTIVITIES AT THE UNIVERSIDADE DE SAO PAULO

1004

Position: I hold a fellowship sponsered by a governmental
agency (Banco Nacional do Desenvolvimento Economico) which re-
quires that the recipients teach as well as do their research.
However the Physics Institute treats my position as equal to
their equivalent of assistant professor, and I am currently the

major professor of one student.

Current Responsibilities: i) Chief of a group of 7 people work-

ing on general gamma-ray spectroscopy, and hyperfine interaction
measured by perturbed gamma-ray angular correlations. (This item
needs clarification since as far as I know my situation is rare.
The Brazilian members of the group had never participated in

the type of experiments that we are doing, and the other PhD in
the group is overburdened with administration even by local
standards. Thus I became responsible for nearly all phases of
the experiments from making the vacuum in the chamber to analyzing
the data) 1ii) Teaching a one semester course on hyperfine inter-
actions, 1iii) Responsibility for the electronic modules of the
accelerator and supervision of repairs of the beam transport

system.

Previous Responsibilities and Projects (at the Univ. de Sao Paulo):

i) Initial testing of all the electronic modules for the laboratory,
and some of the initial repairs due to a lack of personnel in the
electronic shop at the time.

ii) Assistance for the National Electrostatic Corporation repre-
sentatives during the initial installation and testing of the pro-
totype Pelletron accelerator system. Primarily working with elec-
trical and electronic components, but a reasonable share of the

time spent on the preparation of the single stage injector (40)

and its ion source for the acceptance test.

iii) Implementation of computer programs for data analysis
including: programs which I wrote for our specific needs, several
general purpose programs for least square fits to linear and non-
linear functions, and published programs e.g. the COULEX program

of de Boer and Winther.

iv) Supervision and installation of the beam transport system
between the NEC supplied equipment and the vacuum chamber of the
angular correlation system. Design, and optical alignment of the

detector supports.

e o o s s bl gt e B S i e i eSS - T




Approximately 20 months after we had arrived I was

asked to stay on at the institute. At that time the Pelletron
had not passed the original acceptance test, however it seemed
that the accelerator would function normally during the 2 years
for which I agreed to stay on. This decision has not turned

out well due to unforeseen problems which were aggravated by the
level of Brazilian industrial development which is insufficient

to support such an accelerator. In the 2 years since my decision,
our group has had 4 useful days of machine time. Although we

have succeeded in verifying the optical alignment of the system,
it is doubtful that we can produce very much useful data in the

short time remaining.

Note on Computer Programming Skills

Besides a thorough knowledge of Fortran G, I have had a
course in assembly language programming (for the CDC 1600/3600
computers) which I presume would allow me to learn more easily
how to program on small computers in lower level languages.
In addition my knowledge of numerical analysis is approximately
the level required in 1970 for a Masters degree in Computing at

the University of Wisconsin.

10095
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o

Thomas H. Dunigan, Jr.

Department of Computer Science

University of North Carolina at Chapel Hill
New West Hall

Chapel Hill, North Carolina 27514

Dear Mr. Qunigan:

Sorry, we don't have anything in this area. Rockwell, Bell Northern
Research, and Fairchild have built such devices and are prototyping
them on PDP-]]'s. | believe you'd be better off getting the
possibilities from the literature and provide insight into how

they should be organized.
/4

Sincerely,

D
Gordon Bell 4ﬁyk
Vice President, Engineering

Professor, Computer Science
Carnegie-Mellon University (on leave)

Y\ I L~

GB:mjk

DIGITAL EOQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 04-8457

-
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UNIVERSITY OF NORTH CAROLINA AT CHAPEL HILL

I
[
Jd Department of Computer Science

!fg‘

December 17, 1974

Professor Bell: &

On one of your visits here to UNC, I spoke briefly with you about ‘3(3
my doctoral research in the area of electronic mass memory system design.
You indicated that DEC had a prototype device in operation. I bhelieve
the underlying technology was magnetic bubbles. If such information is
not proprietary, I would like to know the device characteristics of
DEC's bubble device -- access time, data rate, capacity, logical and
physical organization. Since the main thrust of my research is in
system design, I would also appreciate any insight that DEC may have
gained into the efficient utilization of such a device.

Thank you.
rely, (S y,
X'/
\ A /
| \ \: J
‘ Thomas H. Dunlgan, v\ VIRY
‘ Ao S\
gONNY L,
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i Te1®
New West Hall, Chapel Hill, North Carolina 27514 Telephone 919-933-<

L




1008
Eﬂaﬂnau INTEROFFICE MEMORANDUM

TO: Distribution DATE: December 20, 1974
31164 amb
FROM: Gordon Bell/Al Bertocchi
DEPT:
EXT: LOC:
SUBJ: COMPUTATIONAL SERVICES FACILITY RELOCATION

We are relocating the Computational Services Facility (€S-2) to
Parker Street to improve the operating environment and obtain the
benefits of a consolidated facility with Corporate EDP. Ron Rutledge
will manage the CS-2 facility during the move and subsequent to the
relocation. He will now be directly reporting to Herb McCauley,
Corporate Manager Information Services; however, he will continue

to be responsible to Phil Tays for administration of the Engineering
budget and Computational Services for the remainder of FY-75.

Jack Wuenschel will continue to manage the DEC Data Center, reporting
to Herb.

mjk




1009
Eﬂannan INTEROFFICE MEMORANDUM

TO: Ed Corell DATE: December 20, 1974
Phil Laut
Bob Puffer FROM: Gordon Bell
Ol
- DEPT: 00D

EXT: 2236  LOC: ML12/A51

SUBJ: LAI180

Please put together a '"'CRASH'" plan on the LA180.
How much.

When.

How many?

with Andy,cJ al waci s

Ken would like to review ROl on it.

GB:mjk
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%\7 ,\}Q\\y EXT: 6777 LOC: MR2-2

INTEROFFICE MEMORANDUM INFIUE Eﬂ@ﬂﬂﬂﬂ 1010
ENTS

TO:  Gordon Bell‘/ DATE!  pecember 18, 1974 Gmp
CC: Ed Corell

\ > Al Huefner
o DEPT: Components Group

FROM: Andy Knowles

SUBJ: 1.A180

Of course we are missing a tremendous opportunity by not pushing
the LA180 harder and faster. Given the product at the projected.
cost and reliability, we could give Centronics a really bad time,
They are ripe - every customer of theirs is unhappy, etc.

In our business model for FY76 we looked at the following possibilities:

Shipments (Units) T  Total NOR . Bookings
Q1 Q2 Q3 Q4
Worst Case 0o 0 0 0 0 0
Most Probable 0 150 ' 530 680 1,156K-. 1,700
Optimistic 150 1000 1150 1,955K 2,720

Certainly we could push this up a quarter or two. 1In our #'s we
assume no factory shipments prior to Q3 FY76. 1In FY77 we are
forecasting 9000 units shipped with a resulting NOR of 13,500K$!

If one weighed, say, the TS03 vs the LA180 from any business stand-
point, one would first spend his limited $ on the LA180.

P.S. Note these are COMPONENTS #'s. Given the product sooner the
corporate projections could be:

FY76 FY77
. DCG OTHER TOTAL DCG . OTHER TOTAL
Units
i LA180 3500... 1400 - 4900 9000 2000 . 11,000
NORS . 5,950K 3,220K 9170 13,500k 4,200 17,700
AVG
PRICE 1,700 2,300 1870 1500 2100 1,619

We might project the market for LA180 like line printers to be
40,000+ in FY77. The way we are going we most likely will not
come close to the FY76 or FY77 #'s unless someone takes this

product seriously.
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T0: John Fisher DATE: gyiwg 1974 .
| LAGD

FROM: 1 Laut
DEPT: Engineering
EXT: 4308 Loc: 1l2-1

SUBJ: Summary of Items Approved at the Products Committee {
July 9, 1974
i

Increase to Semi-conductor Memory Engineering Budget - Approved

Approval was granted to increase the Semi-Conductor Memory Engineering
budget by $150,000 in FY75 from $512,000 to $662,000. The purpose of
this increase was to allow purchase and testing of 4K memory chips from
additional vendors. The $150,000 comes from the unallocated portion

of the Central Engineering which was $448,000 and is $338,000 after
this change.

LA180 Business Plan - Approved

The LA180 is a 180 character per second printer with:

First ship date: September, 1975

Manufacturing cost: $600 '

Development cost: $500,000

Sales of $49,000,000 (about 60% by the Components Group)

w——

A copy of the business plan is attached.

/ale.
att
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TO: Pproduct's Committee DATE: September 4, 1974, 1012
Product Line Manager's Committee Dt
Al Huefner FROM: g4 corell “~ >
’ John Wolaver o

DEPT: Pprinter Engineering

EXT: 2991 LOC: 1-3

SUBJ: 1A180 Money Problems | ‘

I feel a word of explanation is needed now to let everyone know
what has taken place in the last two weeks on the development
program for the LA180. For reference, we have obtained approval
- from the Product's Committee and showed a schedule that provided
| for first shipments from Westfield to Westminster in August 75.

My cost center has experienced budget overruns during July and
August due to two reasons. First, we have some overspending
occurring on the LA36 and second, drafting has provided us with
30% increase in rates since the beginning of the fiscal year.
This is only significant, since that is where our project’'is at
the present time.

I have stépped all drafting and layout work on the LA180 for
the remainder of the first quarter. I expect this to result i
in a first shipment from Westfield date of November 75.

B2 Gt Bl o flffr Call
 hin 4o ctunt /W/M/

/53
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CATE

December 16, 1974

ré'f v‘;.‘ s 3  fRrips John Wolaver
PR Qe ‘ o g DEpr.  Peripherals

¢ g~‘~~": SUBJ: - Report on DataPoint/ICC Milgo Trip to Test LA180 Market

ol S T, 'Data Polnt

Data Point R Digital

Victor Poor - U.P. R+D » Ed Corell
John Walker - V.P. Eng. Nick Notias

g e : John Wolaver

DataPoint presently is buying 1000 Centronics 101 165 cps line ,
printers a year. They are yet another unsatisfied Centronics My
customer, claiming arrogance and unwillingness to correct de- e !
ficiencies in printer. Datapoint keeps my record intact of
never finding a satisfied Centronics customer. : ,
DataPoint had hoped when they heard about our rumored printer,
the LA36, that it was, in fact, a Centronics replacement. They
would be interested in buying the LA180 if it were available
today. The LA180 specifications meet their needs, and its
projected pricing is acceptable.

" A possible strategy to pursue with DataPoint would be to promote
their idea of using the new and lower priced Centronics 500 Series
on a limited basis for key accounts over the next 12 months. In

' ' the meantime, we keep them apprised of LA180 developments and get

kAt them an evaluation unit as soon as possible.

IT. ICC Milgo Digital .
: : Ted Scarpa - Marketing John Wolaver
sk Judd Gilberts - Software Charlie Wycoff

ICC Milgo is building a one-plus product to sell against Teletype's - |
: Fiinng, Model 40. They estimate their need for LA180"'s could go as high as ikl A
e DAt 10,000 over the next 3 years. A total of a not insignificant 3000’

- B i seems more likely. Pt

j o AT Competitors here are Teletype, G.E. and Okidata. G.E.'s pricing ‘ﬂfo
el appears too high to be competitive. Teletype in the 80 column
5 mechanism and associated electronics with Teletype defined interface
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- configuration is quite att;active: A ; i
‘ ~ 1019

Model 40 P101B $1340 list
1073 maximum discount -

132 Column Option 250 - 350 extra

. Okidata, a CRT copier, with their $700 quantity price looks like
to most likely near term buy for ICC Milgo. Essentially the prlce ;
is right to help ease their cash flow problems. As a product, all .

indications are it is a very low duty cycle printer (10 minutes

continuous printing before the head gets too hot to.print.)

Our strategy could be to encourage ICC'Milgo to use Okidata as an
interim product. Then come back with a highly reliable, full
feature printer, the LA180.

JW/njo
xc: E. Corell
—AKrnowles >
A. Michels
N. Notias
C. Wycoff

AL
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TO: ED CORELL .~ DATE: December 9, 1974
cc: Bob Puffer FROM: Paul McGaunn lOlb
Howard Reed
Art Williams DEPT: Peripheral Mfg.
Dan Belanger
LA180 Distribution EXT: 366 10c: WF
Ed Savage
B2 LA180 MANUFACTURING RECOMMITMENT

westfield Manufacturing based upon present economic
conditions and the need to dedicate all efforts to L
insuring FY75 DEC success hereby notify you and all
concerned that our LA180 schedule is extended 3 months.

This in effect changes initial build from July 75
to October 75. All other commitments move accordingly.

We will not hire the projected needs of twenty-two
(22) additional people in FY75 for this project.

Comments.

HRECEIVED
/a/&

i - BEC 1 51974

PRINTER CMGINEERING
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LA180 DISTRIBUTION

Paul McGaunn - Westfield
Ed Corell - MA 1-3

Rene Jodoin MA 5-1

Ed Czerwinski- Westfield
Vahram Erdekian- MA 1-3
Art Granfors - MA 1-4
Jim Koskinen - Westfield

Fred Cortazzo- MA 1-4

Al Huefner - MA 1-3
Art Williams - MA 1-3
Dan Belanger - Westfield
John Chernick - MA 1-3
W. Owens - Westfield

John Eyres - Ireland

Don Call - MA 1-4

Tony Mongillo MA PK 3-2
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PAGE L.
SUBJ: FUNDS FOR RESEARCH DATE: 01-87-75
FROM: GORDON BELL

L] i 3* i i * * 4 i#* * i+ * * * L W#* % " 3 * * # % * #* #*
#wPLEASE##SEND TO: FILE
% k4 3 i# * ] w i # L * i * % +* L] ) * * i #* 3 * 1* i* )

SUBJ: WHY I WOULD LIKE TO INCREASE QUR RESEARCH AND TO GET
QUTSIDE FUNDS FOR RESEARCH==dpaft

To: Distribution

1n the past we have been unable to establish a research program
which ylelds products suffleient|y Iin advance of the general
market, In general, ] belleve we need to Improve our ablllty
to accumulate, fllter, process, and ytilize technology and
techniagues (ideas) In our products) The odds of sgheduling a
product which has significant Innovation is extremely small,
similarly, our development IS auite obviecus, as development
managers are reluctant to yse more than 1 new idea/sproduct
and that by definition |n our business Is new clrcuits or
hlgher magnetic recoding density,

Therefore, | Want to know how the new Ideas are going to

he developed before we commit them to a scheduled product,

1 am not unhappy with the research group, however; as

they have heen effective as: consJltants, teachers, general
problem solvers, product generators, recruiters; and about 25%

of thelr time they work on research of the type 1°d | 1Tke to
Increase, Our problem=rich environment |s terribly seductive

to the very people We want to do research, because the development
groups tend to operate behind schedule and sub~-state~of~-the

art, There I8 Intense pressure to move people from research into
development as the development areas suffer (see appendix 1 for

examples),

Summary

] want to go outside for research funding to:

@, indirectly bulld substantially better products;

1, Increase the amount of spend|ng In researchi
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SUBJ: FUNDS FOR RESEARCH DATE ! B1-07-75
FROM: GORDON BELL

1, Achleve better systems concepts and Integration and glve
researchers a broader view by not belng confined to
a Single group,

2, Permit a varlety of research to pe carried out both central,
decentral, and in various unjversities,

3, Provide better management, Singce a development group
manages nroducts and their produetion Introduction,

Funding Research At Universlties

In general, I'm for this, but It’s an Independent [ssue., except
that it competes with getting more money for research Internally,
As we declde that a research area |s Important, we should |ook

at It similar to the way we calcylate ROl for products, &,

the cost, beneflts, etc, are right, then we do the work in the
appropriate place, My own blas |s that unless the work Is done
Jelntly, the |ikelihood of Impact |s so small as to preclude

our doing It outslide,

WhY Externally Funded Research?

Fundamentaliy, 1 don‘t pelleve We’'re spending enough money in
this areas and I don’t see how to extract more from our cUrrentiy
overcommitted development budget--the obvious ansSwer to cut
development back seems to pbe Impractical for wha% we've sold

to our PL customers,

In general, research |[s a business | Ike product development;
the product 18 knowledge written==gcommunicated In reports

and papers--buUt the most important product of the research Is
the knowledge In the researcher’s nead, This knowledge I's
the basis for subsedquent development==-and if the research s
properly timed, starting over with a product In mind, should
provide the best products, We can See hoW research so far
has effected our oWn products==~ARPA has the most (see below),

Therefore:, the most valuable part of researgh Is usually the
tralning of people on a particular idea, sSuch that the next

time through the Implementation Wil be "done right," We could
take the view of simply recrulting people who have done a
product outside; and when Wwe pul|d something, simply go locate
them; but the DEC acclImatization (decompression) process may be
so great as to make this infeaslble==1 can’t think of any

recent examples,

since research |s competitive, in golng outside for funding
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SUBJ: FUNDS FOR RESEARCH DATE: P1-@7=75
FROM: GORDON BELL

we can callibrate our own research In a competitive environment,

] believe we must do several things to widen our scope for

products-~-as We get |arger, It Seemns more difficult for us to assimilate
new ideasquickly: networks, multiprocessors, mlieroprogramming,
mierocontrollers, processor-on=a-chip,

structured programming, high level language programming, etc,

Therefora, the only solution Is to get the Ideas, and assimilate

them in advance of the need.

Also, In entering this competition, It can tend to foecus Us
along the direction that other research Is goling at the time,
This is double edged: we’re all blundering along together or
by being separate, we may stumble onto something really
unconventional (and with high payoff),

In being a member of the gonventional research cammunlity, I

belleve our access to |degs, |lteratyre, and people wlll
Increase, We have been most successful recruiting at Carnegle~-
Mellon and U, of Mass,~=|n both cases we have Joint research,

By taking on research projects per se, wlth the assoclated
commitments, [ bellieve we Will carry our research much further
and deeper., than we currentiy do, The pressure (including mine)
on the research group Is on solving short tern probhlems: staff
a Rositlon, make a measurement, etg.=-and we want to keep much
of this pressure, It Is possible that we have swung too far,

Celiterlia for Research Projects

B R W e T g e T U en e W R e e e W e e e

We Probably have to get much more formal in our funding of our
own research-=1,e, we have to deglide on a cost-benefit basis

what to do,

Some criterjat

1, Cost, The proposer, size of proJect, |ikel|lhood of sSUccess,
input dollars,

2. The pavoff. How big is the market area? Does |t affect
all new systems, one market, all programming? Try to

guantify,

3. Needr=especlially timlng.

Why ARPA?

l‘ve personally been assocjiated with this communjty for some
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SuBJ: FUNDS FOR RESEARCH DATE: P1=07=75
FROM: GORDON BELL

time and believe it Is Involved |In research which we eventually
require In our products, [ would |Ike for others within DEC

to be exposed more directiy to this community, Elther directiy
or Indirectly they have provided us witht timesharing techa
nlaues; a modern timesharing system-~-TENEX, on which to base a
new system; varjous programs and languages=-=-e,g, aALGOL, APL.
BLISS, LISp, MUMpS., $pS, TECp: several computer-ajded-desian
programs; the pasis for the KL1@; xnowledge gpout networks
together With usg to form our own more |Imliteg network strategy:
ldeas In building our own GT4d-Ser|es graphics processors; a
microprogrammed box for the 11/42; and multiprocessor research
which 1 helleve will inflJdence Sybsequent products, By not
having the right progessors for the ARPA=net construction, We
missed a great product ocpportunity for communications

products, We’!| eventually have to Invent this,

Other ideas com[ng from this community Includei: the cjircuits
which DEC iInitially used, DECtape, the LINC, and displays,

How Do We Justify the Research to ARPA (and to ourse|ves)?

(Or How Does ARPA Justify Research to a Corporation)

For ARPA, the justifijcation of funding us Is probably easjer
than for the Natlonal Sclence Fouyndation (NSF), NSF exists

both as a body responsible for the education of sclentists

and for research, hence there |8 a conflict, ARPA (presumably)
enly cares about research, hence, the instrument is immaterial==
be It a university (e,g, gMU., MIT» Stanford), non=profit research
(6.9, RAND), research=for=hire, profit making (e,g, BBN,

SR1 or SDC) or research part of a gorporation (e.g. IBM, Xerox:
T1),

ARPA also cares about the transfer of technology from research
Into applicatlions-=i,e, they are rated on how thalr research

s applled, Also, once successful, they want the prodycts

to be avallable for other government users,
1'd |1ke to Justify the rasearch on:

-

1, We are interested In research for the sake of Ideas that
will eventaully Impact the wWay we do computling==i,e, prodycts,
We want to transfer research to products qulekly,

2, We have uti|lzed much of the ARPA research |n the past,
would Iike to In the future, and beljeve the centractor
relationship would enhance this,

3, We belleve we have a uniaque collection of people.
skllls, facllities to do research=-=particularly in buillding,
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SUBJ: FUNDS FOR RESEARCH DATE : A1l=A7=75
FROM: GORDON BELL

hardware/software systems,

4, We have not had a strong resSearch program, even though we
have supported various ARPA ties (e,@, MIT, CMU) but would
|Tke to; and hence, need monesy, Wlth this view, we naver
have enough money,

5, The technlaues we would proposs Would beneflt the publig==
e.9, better terminals, the 12, the network,

6, MWe are seek|Ing Support where there |s a high research component,
an education component, and whlch there |s a relatively high
risk, Otherwise a proJject would be In a development state,

7, The knowledge we obtain will be made publlec,

The Proprietary Nature of Research

Each outside source of funds has a dlfferent criteria for
exposing the Information galined In the research, In general,
all sources reauire publication of tne Ideas and even working
drawings, provided they are funded, In cases of patents, the
government wants roya|ty-free access to the |deas |f they

are used In products purchased by the government,

R1ght now, 1 don’t be|leve these requirements are ynreasonab|e,
The only problem might be the accounting and assignment of ideas
to costs as a product goes from research to development,

MIGRATION OF PEOPLE (AND IDEAS) FOR RESEARCH TO MEET PRODUCT
DEMANDS==APPENDIX 1

Historically people have left research to solve erisis develop~-
ment problems:

W ST R e W TR G e W T W e A e e e e T e W e W T e T S W e SRR TR e e e AR e T S e e e A e e S e N e e e

1, Brender--structured code, programming tools and Implementation
languages==-FORTRAN compilers and FORTRAN=P|us,

2, Wecker-=multiprocessors and networksS=~-communications
protocol, design and network architect.

3, Kaman=--computer arch|tecture and microprogramming==-teaching
of mleroprogcessor design, compyter design of 472, PDQ,

$+ LeVy==computer modu|egs., microprogramming and smal| Systems~-~
manage timesharing system for PDP-11,
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vonsulting is aqulite healthy If held to 1/2 time,

€ e BT G W R G e T e e T e R R e W DT SR N W g SRR SR e W R e e TR SR e e e

'here |8 pressure to so|ve day-to-day problems as an alternative
i1ethod to direct project funding,

.+ Turner‘s work on programs to ana|yze performance has been
viewed as |ine development,K Even now, there I8 |lttle work
in the |ine development groups, 0Only recently have projects
staffed this function,

', 8trecker has carried on performnance analysis for cache,
Instruction streams, and architegcture, A significant
educational effort was involved In selling the cache concept,

Ken King Is Just formulating research in offlce automation,
Certainly one alternative 18 to work on "word processing"--a
development problem==the pressure wWill no doubt form,

‘urrent Research

he current projects could yield signiflcant results if carrled
o completion,

, Poonen--structureg programming and comp||er parse table

generator, lopefully, this wil|l lead to easy generation
of language front ends and be tested on g Iimlted PL/1.

. Eckhouse-=operating systems, HopefUl|ly this will lead %o
a Multiprocessor system we Sell, Werre 1-2 years late
In doing the work, because Without It, we can never build

the appropriate hardware,

. gebern--low cost terminals, system and [nterconnected
computers,

, Kaman=-microprocessor design for peripherals was carried
out, but has been abandoned for work on PDQ,

; ?--Smali syste‘]s resear‘ch, Int,erface to Te]chOF’S gl"OUD.

Bimjk
ttachment

|stribution
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Analogy Preduct pevelopment Evalyation griteria
Near |y every product we des|gn |s the most successfu|
(e.dg, profit, performance, rellapllity) the second time through~-
provided the same people do It! The first one I8 a prototype.
the third one we usual|ly goof becadse we get too sure and the
people dlsappear, Alternatively, a product |s successfu| if |t
Utillzes advanced technology and the market is ready to under-
stand and accept [t, (5=8; 8/S~newi B/1,L+8/E:FaM, 8/
4, 7, 9, 15 new people each time; 5, KA10, KI1®, KL1®, KA was same
pgrformance aS 6) hOweVer: each ne# DroceSsor was z signlificant
neW design effort reaquiring much Invention;: 11/20-11/40; 11/45-=~
externa! technology: 11/25--not sure why It has been S0 suUccessful=~
smallest member of 11 family?, good and rellable?~=by theSe
criterlia the 11/04 should be really successful, The
11/pPDQ should be all right because of third time through and
naWw technology, The 11/WD will nopefully be a technology
windfa|| simpijar to the 11/45 (jet’s hope),

For perlipherals, the gurrant papertape equipment is second Time
desSign: The LA32~-36 seems petter already’: will the RK@6 pe
sj9niflcantly better than the 52 A|l our f|xed head d|sks
have tralned new people, and have peen relatively difficulte-
|1kewise the tapes, The VTs5p Should be a breakthrough over the
VT25 because Russ Doane, and Stan Jlsen were Invelved In the
VTps, The TUS5 was the most cost affective of the 555 and
TU56, Another criterion determining a successful product is
that it cannot appear to pe an orpnan--standing alene, The
buver wants to bellieve that It wil| pe made forever and have
program enhancements, service, parts, etc,.,,always avallable,
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Charles H. Frye

Northwest Regional Educational Laboratory
Lindsay Building

710 S.W. Second Avenue

Portland, Oregon 97204

Dear Mr. Frye:

| was interested to read the status of PLANIT. | would like to go
about getting a tape of PLANIT to run on some of our in-house DEC-
system 10's, so that we can evaluate it. In order that we can get
on with this, could you please send some more information so that we
could look into how it could be made available to our customers. Who

has such a copy?
There are three areas of interest:

1. The DECsystem 10 product line (sales to marketing of the -10)--
Floyd Benson.

2. The Education product lines (currently sales are only minis)--
Bob Trocchi.

3. As a general product for our minis as a language--Al Brown.

I'm circulating the documents you sent, but | would like more
information as to the size, language definition, the conversion
process, what the library is at this time, and your projection of

PLANIT's use.

Sincerely,

Goyrdon Bell
Viice President
0ffice of Development

GB:mjk

cc: Floyd Benson
Al Brown
Bob Trocchi_

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

Regional
Educational Lindsay Building - 710 S.W. Second Avenue
Laboratory Portland, Oregon 97204 - Telephone (503) 224-3650

December 23, 1974

Mr. Gordon Bell

Vice President

Office of Development

Digital Equipment Corporation
146 Main Street

Maynard, Massachusetts 01754

Dear Mr. Bell:

Enclosed is some information regarding PLANIT which I hope
you will find useful.

Both the University of Indiana at Indianapolis and the
University of Oregon at Eugene are very interested in making
PLANIT run on the PDP-10. U of I has already invested some
effort in that direction.

About four years ago I had some discussions with DEC people
regarding the installation of PLANIT on the PDP-10 but

nothing materialized at that time. The three included a

vice president, a systems man, and a salesman. Of the three,

I only remember the name of the salesman, Al Beal. If it is

of interest, I think I can retrieve the names of the others--
at least the vice president. The only conclusion at that time
was that the installation of PLANIT on the PDP-10 would present
no particular problem.

If I can be of further help, please let me know. A PLANIT
Users Group exists with a newsletter (published quarterly)
available from Dr. Lyle B. Smith, SLAC, P.O. Box 4349,
Stanford, California 94305. The price is $6/year.

Sincerely,

(//& o JLL/\

Charles H. Frye
Enc.
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January 8, 1975

John Whitney

600 Erskine Drive
Pacific Palisades
California 90272
Dear Mr. Whitney:

| received your letter of December 26. 'I've looked at the picture
and the information you sent to Bob Trocchi.

| have no trouble at being intrigued, and | would like you to send any
more ideas and the direction you are pursuing right now with computer
graphics. | am certainly interested in this area and have used computer
scopes for about the last 15 years. |In fact, | probably made the first
computer maps, which were used for displaying information about city
densities -and characteristics.

Unfortunately, | don't believe we have the money for patronage that [BM
has, so all we can probably offer you is encouragement and if perhaps
things look interesting some equipment or at least time on equipment.

I'm glad that you are in contact with lvan Sutherland, and since he is
at RAND now, he probably can get you access to equipment that would be
useful in this effort. Since you also are based around Cal. Tech., it
is probably worth calling another friend of mine, who has been active

in computer graphics there, Ed Fredkin, who's a visiting professor there

now.

Each year we think computer graphics is going to be important as a
product, but so far the applications are quite limited. ['11 be happy
if you send more information, and | am sending the information | have
received so far to Bill McBride, who is becoming the manager for our

computer graphics area.
Sincerely, -
' , / ¢ 7
Gordop Bell -

Vice President
0ffice of Development

GB:mjk

cc: Bill McBride
Bob Trocchi

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457
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January 8, 1975

Mel Peisakoff

Director of Computing

University of California

0ffice of the President~-Administration
2200 University Avenue

Berkeley, California 94720

Dear Prof. Peisakoff: -

Keith Miles informed me that you had been made aware of a memo | wrote
during your visit to DEC in September, and it was the cause of some
embarrassment to you. The essence of the problem seems to be that the
memo | wrote as a result of your visit was circulated to another of your
colleagues, and | was apparently misquoted in the memo as being unhappy
that you visited. To the contrary, | believe we had a very enjoyable
visit, and as a result of the visit, | wrote a memo in which | tried to
outline your position, especially relative to our own product direction.
It has been circulated widely within the development and marketing
organization, and received favorable comment. It is not clear that |
quoted you accurately, however, as there is always that ambiguity in
exchanging ideas like this. But as a result of the visit, and the memo,
we have made a very large number of changes in our own product funding
and direction, which | attribute to that point in time surrounding your
visit.

I'm extremely unhappy that the memo got outside the DEC product devel-
opment and product marketing organizations, and much sorrier that it got
outside of DEC. Not because | was particularly embarrassed of what |1
said in the memo relative to you, but that the memo relatively clearly
outlined a view of product strategy and our deficiencies in position that
| would just as soon not be made public. In order that you can verify
this, | have asked Keith Miles to show you his copy of the memo. (1 know
not where he got it) and ask that you read it on a confidential basis.

| would like to get your comments on it as to how accurate you feel |
quoted you. Keith Miles was also concerned about the tone of the memo
as he is responsible for a large part of UC. He intends that we are
able to keep the current position with respect to sales in your campuses.
It is certainly his intent that he do everything that we are able to do
necessary to keep this position. Certainly | am available to help in
anyway that | can, because | also would like to keep the same position
with respect to sales there.

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457
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Prof. Peisakoff ‘ : Gordon Bell
January 8, 1975 2B

Apparently there was also a misunderstanding about how strongly

you felt about the position of the DECsystem 10 in the computing picture
at UC. | think it would be helpful if you would read the memo and
comment as to how accurate | was in stating this position, because |
.perhaps overstated your position, but in a way it is almost irrelevant
because this kind of thing is purely a matter of opinion and degree,

and only time will tell. : ;

All in all | certainly appreciated our meeting and | look forward to
further interchange when | visit UC/Irvine as Professor Feldman has
assured me that you will be present at their Tenth Birthday party, at
which | will be a visitor.

[f you have any inputs that you think would be helpful to us about the
future of computing, | am always available to exchange ideas. From
‘my standpoint, you caused no trouble within our organization, and I'm
sorry about the foul-ups at your end.

Sincerely,

Gordon??e]l
Vice President
Officqvgf Development

"GB:mjk

cc: Keith Miles

DIGITAL EQUIPMENT CORPORATION
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Enaﬂuan INTEROFFICE MEMORANDUM

TO: Distribution DATE: January 14, 1975
FROM: Gordon Bell
DEPT: 00D
EXT: 2236 LOC: ML12/A51

SUBJ: ARPA MEETING ON INTELLIGENT TERMINALS

We are invited to attend a meeting with an ARPA group which is
investigating the use of Al programs on small machines, and in
essence makes them more available.

The two topics are:

1. Reduction in program size.

2. What software systems are needed to support the programming.

They would like someone knowledgeable in our Operating Systems
so that the users aren't tempted to reinvent, or discount
available systems.

| believe it would be worthwhile for Pete Van Roekens or Larry
Wade to go.

Please get back to me so | can call back!
What you think!

GB:mjk

Distribution

Jim Bell

Larry Portner
Pete Van Roekens
Larry Wade
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TO:

CcC:

SUBJ:

00D DATE: January 14, 1975
Mark Abbett FROM: Gordon Bell

Jim Cudmore

Dick Best DEPT: 00D

EXT: 2236 LOC: ML12/A51

00D STAFF MEETING MINUTES--January 9, 1975

John Cronkite presented the Product Manager's school.

Best and Amann--we are asking Jim Cudmore to come back in 8
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-
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, lTow
cost terminal with TPS (20K for terminal, 20K for TPS).
Stocky will deliver a 1 page proposal on the subject.

GB:mjk

Future ltems:

1.

Hardware/Software Systems Plan Portner/Clayton
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mﬂaﬂnan INTEROFFICE MEMORANDUM

TO:

SUBJ:

Nat Teichholtz DATE: January 15, 1975
FROM: Gordon Bell
DEPT: 00D
EXT: 2236 LOC: 12-1

NETWORK FUNDING

Nat, | had a talk with John Holman about the possibility of obtaining
the funding for networks. John is certainly building networks all the
time in Special Systems and is in fact implementing the standard

DEC DDCMP protocols such that the things he builds wi=1 in rpinciple be
able to eventually talk to other things that are built from a network
standpoint. As such John said he is willing to fund some of the
standards in software activities.

| think this is excellent, and | think in fact by doing it that way
we will all spend less for development and end up with networks--products
that talk with other products.

Will you follow this up please?

GB:mjk
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SUBJ: DDCMP STANDARD DATE ! 01-15275
FROM; GORDON BELL
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SUBJ: THE MAKING OF DOCMP INTO A STANDARD OUTSIDE OF DEC

| recelved a letter the other day from HazeltIne requesting

a DDCMP spec, presumably so they coyld Implement [t on some of
thelr equlipment, | read that a reputable company.

whose name [ forget, Is also Intending to make DDCMP

avallable as a product,

As 1 read our polley now on DDCMP, It Is fundamentally that In

the long run we belleve SOLC wl|| prevade as the Iindustry
standard for communlication among machines, But In having such
a standard defined defacto, by I8M, we Inherently will be at

thelr mercy from the polnt of view of changes, and understanding
and any products that can use |t for say connectlion to [BM
machines wl!| probably be inherent|y In the range of | to

2 years behind any publlshed standards, This |s because

thelr simultaneous announgement of a product and standard

wll!l glve them an Inherent edge of 2 years=while we go about

the understanding, the application of the understanding

and the market education, | think we must understand

that the low level Protoco! continyes to be

Just more of the tip of the Iceburg,

In essence the protocol s to the ANSCIl character set as a
command language |s to the proteco| and In having

a protoco| one can at least physjcally send messages, but

then you engage In a mere matter of programming at elther end

of the terminal to Support the varlous higher leve| commands
that are transmltted using the protocol==e,g, transmit a file,
Therefore, our pollcy on DDCMP Is that we are in fact actively
using It to Imp|ement preducts, sinp|y because we almost ynderstand
lt, and 1t can operate on today’'s hardware (as opposed to SOLC
which reaulres specia| hardware), We can beg!n to focys on the
hlgher |evels with respect to maehine to machine

communlcation which we have been calling networking, We can get

on with the applications,

In a sense we may have a bullt In narket In taking this fairly
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PAGE 2

SUBJ: DDCMP STANDARD DATE: #1-15-75
FROM: GORDON BELL

evolutionary step in respect to DDCMP, Since It can ryn on
existing eauipment, we may have provided the industry with a
standard that has |ong been searching for outside the

really terrible 2780 standard that exIists, In addition, DDCMP
has the capabl |ty of running on elther a sSynchronous or asynchronous
communications |Ines, Therefore, ~e offer the computing and
communications Industry a significant standard, that Is the
abllity to Intercommunlicate with existing equipment
efficiently and error free, and get the beneflits that

normally we woul|d attribute to standard |anguages,

that is the abl|ity to communicate,

] didn’t see the Issue this way yntl| today=-=1,e, I thought

we were Just goling off on a relatively Independent trip,

The way SDLC and DDCMP work are sufficliently close at the network
command langyage leve| that once one has the systenm
Intercommunicating, transmitting Jobs and fl|es and tasks and
things of that form, the switching over to another hardware
(SDLC) and devige driver set, doesn’t appear to be a

slgnlflcant task, although It wi|!| be a traumatiec and
more diffieult than we think, Byt we do have an edge en
the problem since we do understand that this will probably

eventually happenm, Therefore, what I think we want to do Is
to!

Eventually obtain the ablllty to use the SDLC protoco! but

to make the DDCMP a standard, Aectlively go through It throuygh
the ANSCI! and/or CBEMA comm|ttees and some the assoclated
headaches to provide the wor|d with a way of Interconnecting
already exlsting hardware In a clean way,

1 inltlally had asked Stu Wecker ta put DOCMP Into the

ANSC11 standard comm|ttees, simp|y as a tongue In gheek proposal
to foll 1BM, because ! really didn’t |lke the way they played
around wlth the standards commlttee with respect to the
standard and SDLC, Now ! belleve that DDCMP does have a role
as a standard, Not In |Teu of SDLC, but In parallel with SOLC
unt!| the world switehes over==probably 3 vears from new,

What do you think?

GBimJk
Distribution

Tom Hastings
Allen Kent
Tony Lauck
Sty Wecker
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Marketing Committee
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Vinge Bastian]
John Gi|bert
Frank Hassett
John Holman
BIIl Kleln
John Leng
Jullus Marcus
Dave Stackpole
Nat Telehholtz
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SUBJ: NOISY EQUIPMENT DATE: @1-15=75
FROM: GORDON BELL
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To: Distribution

Dick reminded me the other day how nolisy our equlipment Is,

1 had Independently been reminded a few days before as | walked
Into one of the programm|ing areas and talked to some of the
programmers and |ooked at the problem of baffling some

of the eaulpment,

We subJect our programmers to Incredible hell, Can

we begin to solve some of the problems Internally, because

! think we have to worry about the productivity, Also, this

Is cheap front-end money, WIlth the nolse

levels one has In programming with the machines, there

Is Just no way they can stand be|ng around the machines that
leng, Therefore, what | would |lke to ask, |s how can we look at
some of the areas where the sound |s particularly bad==bulliding
3 and bullding 5==and work on reducing the sound level to ones
that are normally flt for human consymption, [f we learn
anything by It, we can apply It and make |t avallable to

some speclal customers who would |jke a reasonable

environment,

1 think we have come a |eng way on terminals,

stockebrand Is to really be congratulated on not having a fan,
the LA36 Is almost tolerable, and I think will eventually be
when they get the right fans in there (1 hope It Is before I
start using one==but singce the outside demand Is se high I
wll! walt untl| we have some spares),

How can we get this nolse design criteria under control? Shouid
we go out and push OSHA to be ynreasonable so we can meet

1¢?
GBimik
Distribution

John Clarke
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FROM: GORDON BELL

Dlck clayton
Larry Nye
Dave Nevala
Larry Portner
Bob Puffer
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© January IS,_1975

Dr. Craig Fields

ARPA

1400 Wilson Boulevard
Arlington, Virginia 22209

Dear Dr. Fields:

Enclosed you will find an unsolicited proposal for a personal computer
system capable of interpreting the PDP-10 instruction set.

| hope the proposal is in concert with your research program because
we are quite excited about the possibility of such a personal computer.
We believe that it is important to do as a research-program because of
its highly unorthodox nature...i.e. | feel that the feasibility of such
a system will be very difficult to believe, and understand, without a

prototype.

Also included is a research program on multiprocessor architectures
for a modular communications system using our forthcoming large scale
integrated circuit PDP-11.

['m sorry we have not worked more closely with you in the exact
definition of the project, but we certainly appreciated the interaction,
guidance, and motivation you have given. We are quite receptive to
changes. Please feel free to call me or Bruce Delagi, or Stuart Wecker
at any time. My home phone is: 617-259-9144, We also are available

to visit your office at any time.

Gotdon Bell
Vice President
Engineering

Sincerely,

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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Eﬂaﬂnan INTEROFFICE MEMORANDUM

TO: Ed Corell DATE: January 15, 1975
CC: Mark Sebern FROM: Gordon Bell
DEPT: 00D

EXT: 2236 1,0C: 12/1
SUBJ: LA36

Ed, is the LA36 for Mark on its way? | thought you were going

to make one available to him. | want the front end work of terminals
to proceed. This is extremely important to have this front end work
done properly and the incremental price to pay here is peanuts. How
are you going to get him one?

| make out the cost, if you steal one from Westfield, as $1000---
the incremental income that we would have made on the sale, and if
he comes up with some product ideas, vis a vis enhancement, you've
gained (particularly on the existing one) a whole product class

of revenue. Thus, | look at it as a really cheap investment.

GB:mjk
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ﬂﬂﬂnnan INTEROFFICE MEMORANDUM

TO:

SUBJ:

Mark Sebern DATE: January 20, 1975
FROM: Gordon Bell
DEPT: 00D

EXT: 2236 LOC: ML12/A51

Some of the articles | looked at are the Scan Conversion algorithms
for cell organized raster display--March 74 from the ACM, and an
article of February 1974 by Jordan. There is an atticle in
ELECTRONICS, February 7, 1974, by Thornhill and Cheek; and an
article by Noll in March 71 on scan displays/computer graphics.

0f course, April 1974 Proceedings of the IEEE was on computer

grephics.

GB:mjk
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SUBJ: THE COMPUTER CORPORATION OF AMERICA (CCA)
MESSAGE SWITCHING SYSTEM

To: Don Aluslec

Dr, Tom Marrill, President of CCA,» called about some pessibilit|es
of our marketing hls software on oyr PDP~11’s~-as a system,

1t works, He Intends to market a servicei hence, we Should be
compatible,

pon Aluslc agreed to set up this meeting and 1'd |lke to go
with as many of you (cci |Ist) as possible,

Tom wants a 2+ phase approach:

1. Come, look at the system, get a roygh Idea of what It Is
and how It works==-dlscuss whetner we might be Interested

In going to part 2,

2, They wWould glve a ful|=blown presentation at DEC to a
wide audience,

GBimJjk

¢e: John Fisher
George Friend
Ken King
Jullus Marcus
Stan QOlsen
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SUBJ: THE LSI~11 MODULES AND STEVE’S CONFERENCE

To: Dick Clayton
eec! Steve Telcher

I1'm guite concerned that Steve’s declislon theory technliques
are only appllicable to projects oytside Steve’s group, Maving
lest In getting Steve to a common size for a powar supply

that could go In elther an 8 or smal| 11 bex and/or getting a
scommon box for the 2 products, | at |east understand Steve’s
art of non=negotiable demands, | nope the PS wasn’t In the
erltical path for the ||/04, becayse these 2 counter~-intultive
(to me) declislons certalnly could have been costly In terms of

NOR,

1'm also somewhat distyrbed that thne |earning exerclise
1 went through on packaglng=-and trled to present widely to
englineers and much of DEC-~wasSn’t taken serlously,

The drawer I1s clearly the worst packaging method that can be
selected; and taking cables from the module handles

places constraints on the packaging such that I don’t believe a
very good package can be designed-=assuming one assigns arbitrary
welghted values to an obJjective function consisting, for example,
of coollng, cost, servicabl!lty, rellabi|ity, ,,,cableabl|lty,
What |8 worse, a hast|ly designed pox [s now a constraint=-

we can‘t move becayse of |Imlited development funds (we are In

a crunch), and we have to meet arb|trary specs,

Steve Is In the position of desligning a new bus and mechanical
structure for a computer that, 1 hope, wlll |ast many years,
As such, there should be an attempt to do It right; and I
weuld have thought It propitious to get feedback from Internal
users (P/L engineers and engineering managers-=Bastlianl,
savells..,) as well as through 1 or 2 marketing peaple=-uniess
of course, we expect al| the output to be OEM, or we expect a
redo for each group, The problem with a single market outlet
|s that their forecasts may be wrong by up to a factor of
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SUBJ! LSI=11 MODULES DATE ! P1-21~75
FROM: GORDON BELL
4 to infinity (on downside):, | dldn’t see the very wide bus
the modules use, and | think It may |ose much of what the WD
bus galns,
The other problem, while we want the OEM market (although It
does turn down aulckly and starts J4p slowly) we really do want
advanced end user products, e,9, a lab spectrum analyzer,
graphics, remote concentrator, remote controller for IPG, etec..
that this glives, Here we’ll make nore money by having advanced
products!

The Marketing Committee’s declslon to use a package scheme

that appears to bhe poor|y concelved was, | belleve, Irresponsible==
vielating the principle; If It gon’t work, don’t announce it,

and wil| put much more heat on Steve’s already hot organization,

AS a party to previous packaging, PS, and backplane deals

which have been overseld Internally==] say let’s clean up a few
pending 18Sues pefore committing totally beyvond our resources

to bulld a new package, power Supply, bus, ete,

Please send me the Spec and plan far Q=set and package, and then
let’s talk about a few of these |ssues

GBimJk
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Prof. Robert Ashenhurst
University of Chicago
Chicago, I1linois 60637

Dear Bob:

Thank you for the hospitality extended to me in Chicago last Thursday.
It was good to see your network activity first hand after reading about
it. | was disappointed that you haven't a large user base yet, but
these things always take a large effort. | believe the development of
a special monitor will significantly detract from the network. Please
let me urge you to consider one of our RSX series monitors, or the

Bell Labs UNIX monitor, which, | believe, will accomplish the task.

Ed Kramer, who heads our Laboratory Data Products (LDP) Marketing group,
is responsible for products in your environment. If there's some B
cooperative arrangement you'd like to propose for product development,
it should be through him. ' '

| believe it would be worthwhile to interact with our product development,
because 1'd like to know how you regard it. Similarly, you might find
parts of interest--particularly in the protocol area. Nathan Teichholtz

is our networks program manager; Stuart Wecker is the architect, and
George Thissel is working on networks within the LDP marketplace.

Nat can send information on our DDCMP protocol, plus information of a
general nature on our networks plans. Specific manuals aren't available
yet, and they aren't ready for public disclosure. Therefore, the best
way of communicating will probably be verbally, either through George,
Stuart or Nathan. Since they're quite busy implementing, it isn't clear
they could visit now, but it would, no doubt, be worth calling them to
see if further interchange is worthwhile.

Again, thanks for the hospitality.

Sipcerely,
Gordon Bell o

Vice President, Office of Development
Professor, Computer Science

GB:mik Carnegie-Mellon University (on leave)

cc: Ed Kramer, Nat Teichholtz, George Thissell
Stu Wecker, Tom Schendorf (Chicago)

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457
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Jénuary 21, 1975 °

Dr. Mel Schwartz
Electrical Engineering and
Computer Sciences

2145 Sheridan Road
Evanston, I1linois 60201

Dear Mel:’

Thank you for the hospitality extended to me at Northwestern and
at the ACM talk on Thursday evening. | enjoyed visiting with you
during the day and seeing the facilities at Northwestern.

Sincerely,
:.’r"\/,r&« A~ }(/Az
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: 94-8487
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‘Dr. Craig Fields

ARPA

J400 Wilson Boulevard.
Arlington, Virginia 22209

Dear Dr. Fields:

In our rush to get the proposal to you, we didn't stamp "proprietary"
on it. Please consider the document as proprietary and disseminate
only as far as you feel is necessary. :

We prefer the proposal and product not be discussed at the ARPA
contractors meeting on terminals.

Sincerely, //7 7
gV "2
(\ R~ | \

. (Vg

Gor;2342ell

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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To: Ed Corell
Lerrin Gale
Tem Stockebrand
SUBJ: LA3Z6ASR, VTS|, AND DEC MICROPROCESSORS

1 read with interest Jay Mackro’s memo on ASR logle board:
A STyDY OF SEVERAL METHODS OF IMPLEMENTATION OF 12/19/74,

Several conclusjons#;

1, The cost for almest a|l the approaches are about the Same
except that the 11/WD s aboyt 120-200 more, depending

on the memory, (] wouldn‘t use 4K RAM--as the study
showed,)

2, speclal LS! In this area probably will only cost us by

slowing a project down,

1050
PAGE 1
P1-23275

GORDON BELL

3, We probab|y nhave plenty of money |f the 3 groups get together

to poo! thelr resources to produce 1 product, 1[.e,, VT31,

LA and LS! (2-3 people "studying"),

4, From an ROI standpolint, using Telcher’s stuff may get some

products-=whereas, there won’t be money another way-=
hence, no ROI,

can ! ask Ed to take the |eadership here In examining how we
mlght produce the ASR and VTS| with i design within our current

budget?

GBimlk

cec: 00D
Al Huefnar
John Hughes
Mike Leis
Jay Mackro
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SUBJI LA36ASR, VT51, AND DEC MICRO'S DATE 912375
FROM: GORDON BELL

Jullus Marcus
Steve Telcher

#Aside from the fact that the memo shoyld be an appendix %o a
table giving the results, and needs some conclusians, It seems
to have the facts and Indicates design understanding,
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Dr. George L. Wied

Dept. of Obstetrics and Gynecology
University of Chicago

Chicago, I1linois 60637

Dear Dr. Wied:

It was a pleasure meeting you and discussing how we might be able to
interact with you in the future as the pattern recognition system-
reaches production status. | looked over the reprints you gave me,
and read '"Objective Cell Image Analysis''; I'm sorry we didn't have the
time to see a demonstration of your system.

| will discuss your application of multiple LSI-11's for pattern
recognition, and how we might get involved in your subsequent stage

of development with various DEC groups. My guess is that we probably
wouldn't want to get involved in the direct marketing of such a system,
but would prefer to sell modules to another manufacturer more closely
tied to the medical supply field, or even build a special system for
some other manufacturer. Since this is a basic marketing question,
1'11 defer the problem to Win Hindle and Andy Knowles.

The various marketing groups who might be interested in this application
generally report to Win Hindle, who you know; they include: Original
Equipment Manufacturer (OEM--Bill Long), Laboratory Data Products (LbP-~
Ed Kramer), Computer Special Systems (CSS--John Holman ). LDP is, no
doubt, where the interaction should be with for now. In addition, the
DEC Components Group (DCG), headed by Andy Knowles, first market the
basic boards for the LSI-11. Allen Michels, who you also know, manages

the DCG marketing.

The Product Manager, who is, in the engineering organization responsible
for the product, is Steve Teicher.

Some information on the LSI-11, and a definition of the modules, is
enclosed. | certainly dislike the notion of not using DEC computers
in your system, which | believe is so important, and hope we can
respond better now that we have a product that appears to be more

suited to your application.

| enjoyed talking with you, and look forward to continued interaction.

Sincerely,
~

P |
| Y 4

Gordon Bell

GB:mjk Vite President, Office of Development

cc: Win Hindle, Andy Knowles, Ed Kramer, Bill Long, John Holman, Steve Teicher

Tom Schendorf (Chicago)
DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754

(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457
Enc. '
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January 21, 1975

Prof. William Lennon
Electrical Engineering &
Computer Science
Northwestern University
2145 Sheridan Road
Evanston, I11linois 60201

Dear Bill:

Thank you for the hospitality extended to me at Northwestern and at
the Chicago Chapter of the ACM during the talk on Thursday evening.

| enjoyed talking with your students and seeing the laboratory network
equipment. 1'11 be anxious tc hear of the progress on the automated
laboratory as it comes into existence.

I'm enclosing some articles and material on the LSI-11, which | hope
will give you some idea of what it will be like. | would appreciate
your keeping this material confidential until our announcement.

| hope that some of our people in the laboratory data products
marketing group can visit you at some time, so as to compare notes
about capab|l|t|es Also, Nat Teichholtz is our head of network
activities and is interested in these applications too. | would
appreciate any written material you have on the network, including
reports on protocols, equipment, bootstraps, user manuals, systems,

etc.

| look forward to the photographs of the VT50 prototype in your lab
and would appreciate any comments you have on it from users.

Again, thanks for the hospitality.

Sincerely,

XZon Bell

ce President
Offlce of Development

GB:mjk

cc: Nat Teichholtz
Ed Kramer

Enc.

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

(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457
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January 24, 1975

National Aeronautics

and Space Administration
John F. Kennedy Space Center
Florida 32899

Gentlemen:

After a very thorough review of your Request for Proposal
10-2-001-5 for Minicomputers and Peripherals for Checkout,
Control and Monitor Subsystem of the Launch Processing
System, Digital Equipment Corporation respectfully requests
the opportunity to submit a late proposal in accordance
with paragraph 7 on page 12 of your Request for Proposal.

The basis for this request is two-fold. First of all, an

alternative technical solution is obviously possible since

the benchmark data, in enclosure 1, that we are submitting

with this letter indicates we more than satisfy the time

constraints stated in your RFP, without the use of Writeable

Control Store. Secondly, the specification is very explicit

about the requirement for Writeable Control Store and

Microprogrammable code features. Since you have placed

such importance on these features and you would prefer "off-

the-shelf" hardware, we request to submit an offering, in

May 1975, based on a current new product development which ;
both complies and exceeds the specifications, and satisfies |
the "off-the-shelf" desire. i

Digital Equipment Corporation has consistently maintained a
leadership role in the minicomputer field in both technology
and total number of installations. We hope that our past
successful performance coupled with our current new product
developments will permit you to grant us a favorable decision
on our request for a late proposal.

(continued)

DIGITAL EQUIPMENT CORPORATION 200 FOREST STREET MARLBORO, MASSACHUSETTS 01752
(617) 481-9511

: _ .
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Page 2 (continued)

If we can provide any further information, do not hesitate

to contact me or Mr. James H. Kouarik and/or Mr. Daniel Murry
of our Orlando Office, Telephone Number 305-851-4450. Thank
you very much for your consideration.

Very truly yours,

'\ v
C J '\l{l\/j &_.1 ’_gva (\-“\;}dl/( .
Gordort’ Bell
Vice-President
Qffice of Development

GB:sml

DIGITAL EQUIPMENT CORPORATION

L
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: PAGE 1
UBJ: 00D STAFF MINUTES DATE: B1-24~75
FROM: GORDON BELL
RS O T T SRR b U THENE SRR Ty e Uht O ORET e TR e T Sl RO NERY T
EASE##SEND TO: FILE
YD HRE AT DR Mot r TRES RN RN TERL Tl TOUN SRR LRt T DR L TR TRUS SEURY YU |

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

00D
Mark Abbett, Ed Corell, Tom Stogckebrand

A, gd Corel| and Tom Stockeprand will get together to
work on the termlinal plan,

Wwe wWill get Tom a decislon on his request for budget
over-run to maintaln the group by February 1,

Becky Hawes |ntroduced us to the Corporate Sajary Planning
process for 1975,

Mark Will get bagk wlth expense Visibillty on the recruiting
mechanism, The cost center pays for recrulting,

A. We will go to OC to ask for a polley to add peorle to
spend according to budget,

8, Larry asked for 5 hirest 3 are approved as a replacement.
We recommend the other 2 to OC==Larry Is under budget,

Gordon Will get George Plowman to take over the Englineering
committee, (Notes on Eng, Co, Charter attached,)

We currently believe We aren’t effectively communicating
with Field Service and Producgtion, We wlll talk with
them once/auarter (Shields/Cydmnore==5t, Amour),

core and MOS now meet the budget, Components |s payling
for core on 11/WD!

A, 322K-=-progress In understanding ringing, hetter operating
point, redressed |ines, Two systems running at margin

and room temperature, Report at schedule review on
Wednesday, Feb, 19, |ooks good,

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

GB:mJk
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1057/
Eﬂgnﬂan INTEROFFICE MEMORANDUM

Distribution DATE:  January 30, 1975
FROM: Gordon Bel]
DEPT: 00D
EXT: 2236 LOC: ML12/A51

INTELLIGENT TYPEWRITER FOR DUMB PEOPLE (I.E. VOICELESS) TO USE
FOR COMMUNICATION

The attached device is entering a hobby stage for me. A friend,
Constantine Doxiadis, a planner and my wife's employer, has MS.
His voice is gone, and he still wants to communicate, write and
confer. | may get into doing the programming--another example of
a small system.

I'm proposing to use an 8V, 8/A with fboppies, mounted in a carrying
case together with a keyboard and video monitors.

Distribution

Jim Bell

Ed Corell
John Clarke
Ed Kramer
Ken Olsen




Enaﬂnan INTEROFFICE MEMORANDUM

TO: Distribution DATE:
FROM:
DEPT:
EXT:

SUBJ : RELATIVE COSTS ASSOCIATED WITH TERMINALS

Cost/Yr (K$)

January 30, 1975

Gordon Bell p}ﬂ 1055
00D
2236 LOC: MLI12/A51

Cost ($)/Hr @ 2400 Hr.

Person 5, 10, 20, 40
System (12-25)/10=1.2~4 2.5
Terminal (@ .25~ .75

(4 yrs)
Service

(assume 2400 .05

MTBF)
Space .050 - .100
Power .005~ .01
Line charges 0~2.4
Paper Ol

GB:mjk

Distribution
00D

Ed Corell

Andy Knowles
Stan Olsen

Tom Stockebrand

cc: Ken Olsen

2, 4, 8, 16
SM1,

Jda Lk

.02

.02 - .04
.002 ~ . 004
01.00

0.0k



G. Bell

1/31/75

WHO'S DESIGNING/SELLING/USING PRODUCTS? _1(]55;)

P/L
COMM
COMM
Telco

PDP-10
Do?
DAS 10

LDP-net

[

CSS

s
Europe--Germany

Central
COMM Hdw
COMM Soft.
Net Soft. Software
Net Prod. Mgmt}

In house
Eng.
/2
DA
DECnet
EDP--Maynard>p FS; WM=3WM

Concerns

Product goodness (competitive $/perf; perf; reliability)
Future: LSI-11, dist. process, higher perf.; better T's.

Resources are spent--do all, incremental!
Non standard! Need adequate ones--must adhere to them '3 LDP-DAS

Lack of products: s/f; c-to-c; multiple 10; concentrators.
High support.
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SUBJ: ALPHANUMERIC GROUP DATE:

FROM:

L] i * L * * L ® ) * #* #* i* & * L * L i # *

##PLEASE#4SEND TO: FILE

* L * * * i E # i # #* # #* +* * * i* # L #* *

SuUBJ: APPROVAL OF ALPHANUMERIC GROUP OVERRUN FOR 1 MONTH;
REJECTION OF REQUESTS FOR LSI=-11, LA 1802

To: Operations Committee

From: Gordon Bel |l
Chairman, Products Committee

The Products Committee voted to not recommend the requested
overrun for the VT51~, LA 180, LA36+, LSI-11, LSI~11 (core).
Fundlnq was aporoved for the next month for the alphanumeric
arounp VT51 overrun to hold the group together, The Offlice of
Development was reauested to retura to the Products Commlttee
with a better recommendation,
The basls for the disapproval was:

|Ines are being held back next year and more
to only Increase expense, not NOR,

The product
products Tn this appear

10

The low end terminal strategy Is certainly unclear as it
relates to LA180, LA36 options and specials of all

tvpes especlally, Ineluding ASR’s, and VT51's,

2.

The rapid bulld up of production capacity is oceurring in
a single plant and there Is credibility that this Is
cossible, especially in Iight of a new disk system which
will be entering the same plant In the same time frame,

There is some scepticism on the part of product and product
|ine managers as to whether terminal bulld up can occur
with the raoidity forecast.,.especlally since much of this
will have to be on a specialized (learned) basis.

The build up shifts the resources away from the current
center of the business and We have not reforecast spending

and future NOR,

1062

PAGE 1
02-03~75
GORDON BELL
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PAGE 2
SUBJ: ALPHANUMERIC GROUP DATE: 02-@33~75
FROM: GORDON BELL

6. Examining the current product contribution and ROI for the
A182, VT50, and LA36, they are all below corporate average:;
hence, underoraced. The payoff Is long, and In the case of
VT58, the use of enalneering resources Js a factor of 3
too high, Future terminals are clearly going to suffer too,

Far these reasons, we recommend that the overrun not be
apbroved, exceot for the alphanumeric group and for
the next month,

I beljeve a aroun composed of Puffer, Knowles, and Reed should
look at the overall terminals plan in terms of the above
considerations. Corell and Stockebrand have been workina at
the oroduct part, Bell, Laut, and Frith will recomoute the
allocation of resources as a function of current and projected
NOR, These forecasts (plans) are also needed before a plan
occurs., (We would |Tke the assistance of Curtis and Thompson,)
Teicher and Tomasic have yet to establish a low end plan

which is evelvina raoidlv, and appears to require much money,
resources, etc.

GBimik

ce: Products Committee
Ed Corel |
Jullus Marcus
Tom Stockebrand
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. PAGE 1
SUBJ: DIALOGUE WITH JULIUS DATE: P2~03=75
FROM: GORDON BELL

L DN ST B T R . s T A TR SR THSE T TR DHI TATT SR gy oo PR R TR O s
##PLEASE##SEND TO: FILE

L] & * * * ] # #* 3 L i - # * * * #* i* * #* 3% * * i #*

SUBJ: DISCUSSION WITH JULIUS ON QUR PRODUCTS

To: 00D
CC: Jullus Marocus

I’ve been pressing aquite hard for imoroving terminals and
COMM products.

Juiius has several Important inputs on products which are under
our direet control, which I hope we all understand and can
establish some objectives to remedy,

1. The packadina and cab|ing |s terribl, COMM exascerbates
this by having lots of cables and odd~sized modules, (My
feeling that we must stop the works=in-a=-drawer desians
uniess we want out of COMM and IPG markets,

2. Diaanostics is nil, For Telco 370/158-=MTBF s 2 months,
MTTR Is 2 hours, For 11/40==-MTBF Is |@ months, MTTR is 1@ hours,

3. The 74 was a bad product Idea (except for paritv), It is
unforecastable (unscheduled), The B Is a worse idea,
Marketina Committee rammed |t down the PL managers throats,

1 sti|! would welcome having Julius at our staff meetings,
but we must all have more dialogue with him,

GB:mik
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"February 4, 1975

D. B. Gillies

Professor of Computer Science

and Applied Mathematics

Computer Science Department

University of I1linois at Urbana-Champaign
Urbana, I1linois 61801

Dear Don:

Thanks for the documents on PASCAL | received in December. | was also
anticipating more information on the later PASCAL and am curious as to
how these tests are and when it will be available.

| had several people look at it, and although | think we may eventually
be interested in it, | don't think we are right now. | would like to
get your reaction as to what you think we might do with it as a product.
Should we use it for implementing languages, operating systems, appli-
cations? Would users want it? When do you think there will.be a
standards effort? '

George Poonan has been using PASCAL on the PDP-10 to write a language
parse table generator, and he is looking at it for other applications.
| still think we would like to get an object program somehow to fully
evaluate. | still believe that if an object tape were available on
some of our in house machines the interest might be increased. But
without a way to look at it, there is not sufficient interest at this
time.

| would like Al Brown to visit you in the future and discuss your views,
and keep in touch as to how it might be useful. | believe it would be
highly useful to our users community through DECUS. But since you are
undoubtedly still interested in getting more support for it, then that
avenue is probably out of the question. On the other hand, that would
establish a need, and in the event that we wanted to make it a product,

we would then work with you to establish a price.

| wish | could get more enthusiasm for the product internally, but |
need your help somehow.

Sincerely,

/ ) .
Gordon Bell, Vice President

GB:mjk ' fofce of Development
cc: Al Brown, George Poonan ’

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457
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DEPARTMENT OF COMPUTER SCIENCE /
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN URBANA, ILLINOIS 61801, U.S.A.

R

November 27, 1974

0
/»zc.:g"”\ S

Professor C. Gordon Bell | \ 5
Vice President for Engineering y A

Digital Equipment Corporation y
Maynard, Massachusetts 01754 A

Dear Gordon:

Enclosed please find two documénfé:
(1) a manual for the present (bootstrap) PASCAI-11,
(2) a sample of how it compiles code.

Since we are concerned only with clean code (not optimized) for such a
provisional compiler, it should be read in that spirit. The final
PASCAL (written in PASCAL) is coming up quite fast--we are going to
test it on students next week and we expect to have it reasonably
solid by December 20. I'll send a sample output as soon as possible.
There will be some optimization at that time but much more in the
first 10 weeks of 1975. Next semester it will be used for two
courses--operating systems and compilers.

We don't use C ourselves so can't give you any first-hand
information about it.

Sincerely,

L

D. B. Gillies
Professor of Computer Science
and Applied Mathematics

DBG: jw

Encl,

<



SUBJ :

filo] i tJ8l1 INTERDF—'F—'ICE MEMORANDUM

Gordon Bell DATE: January 21, 1975 1067
CCs! - J% Bell §§> FROM: George Poonen ——
" Al Brown
DEPT: R & D Group: oz
%
EXT: 3537 . LOC: :34 o,
PASCAL - L%\

This memo is in response to the letter sent by Professor
Gillies regarding PASCAL. I have not seen any proposal by
Professor Gillies and I have only evaluated the language
implementation based on the documents sent by him.

A. First, how can DEC benefit?

l. As a systems programming language-

(for operating system and compiler development)

NO- The current implementation is not sufficient to
warrant this. It makes no attempt at producing
optimizing code. Possibly better code is forth-
coming. On the other hand, as a language PASCAL
is probably the cleanest and least error prone
language existing today. PASCAL is more than
adequate for writing compilers; however, it
lacks adequate facilities for constructing oper-
ating systems. (Both Tony Hoare and Hansen are
currently involved in extending PASCAL for this
purpose.)

2. As an applications language-
(for application where a high degree of optimization
is not required)

MAYBE- provided some of the basic constructs such as
POINTERS and SETS are implemented. The current
implementation has neither.

On the other hand, the language is not suitable
for business applications because of lack of
adequate I/0 and data management facilities.

3. As an educational language-

MAYBE- many major universities and schoals nave
adopted PASCAL as their standard. In fact,
PASCAL is now available on all major manu-
facturers'machines. Provided the implementa-
tion is complete it would be attractive to some
universities. = On the other Hand, it is not clear
how big this market is today. The majority still
teach FORTRAN, BASIC, PL/1, and COBOL.
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4. As a language available through DECUS-

YES- this appears to be the most suitable category
under which DEC could acquire it. This has
sevgral advantages. Perhaps we could acquire
their PASCAL when it is complete in exchange for
some other piece of scftuarc.

B. The implementation of PASCAL by Professor Gillies-

1. The state of the compiler as documented in the recent
le;te; (Dec. 1974) appears to be very similar to that
existing about 6 months earlier when I visited him.

2. The implementation is reasonable; no attempt has been
made to produce optimized code although the compiler
does not produce really dumb code either. The paucity
of examples shown preclude any real evaluation. (I
can't understand why he cannot send us an object tape

~for an honest evaluation.) Optimization has been men-
tioned by Professor Gillies as not being an initial goal.

3. The implementation lacks the following basic constructs:
POINTERS and SETS.

4, The run time system provided with the compiler appears
to: be fairly . good. ' This: is based on. some of the fa-
cilities that I saw on my visit.

Ui

Dynamic records are not available since POINTERS are
not available. This is a major weakness.

All in all it makes me very doubtful whether at this stage we
should consider Gillies' PASCAL. As far as. I can tell, there
have been no substantial improvements since I saw it 6 months
ago. (Documents for both are attached.) When a full implemen-
tation together with some optimization is available we should
reevaluate this implementation. Hopefully he could send us a
copy of the object code so that we can run it ourselves. Mean-
while, we may wish to consider concurrent PASCAL by Hansen which
includes additional constructs for building operating systems'.
(However, this will not be available for at least another year.)

PASCAL as a language is about the cleanest language existing today.
It embodies a number of innovations which make it less error prone
than any other existing language. However, even PASCAL, simple as
it is, may be too rich a language to introduce at DEC. A highly
optimizable and, in fact, simplier subset of PASCAL could be con-
sidered as an alternative to assembly language for internal use
but not as a product. Such a language will require about 6 months
to implement. Until PASCAL becomes a standard (if it ever does)

or attains the status of ALGOL, FORTRAN, etc., we should not con-
sider it as a language for a product. .

GP/bd
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FASCAHL <11 NMERSION <4 IS @Ak IMPLEMEMTATION O _THE PDE-11 OF

THE FROGEAMMIMG LAMNGUAGE FASCAL. IT IS5 WRITTEM IM MACRO-11. AMND IS
RDESIGHED TO BE A BOOTSTEAP COMPILER FOR THE MEXT VERSION TO BE ;LOPHU
MEITTEM EMTIRELY IM ITSELF. IT Iz ASSUMED THAT THE READER IS {

FAMILIAR WITH THE |AMGUAGE PASCAL A5 DESCRIBED IM THE REVISED
REFORT OM THE FPROGRAMMIMNG LAMGUAGE FASCAL BY NIKLAUS WIRTH.  THIS
DOCUMENT 15 IMTEMDED TO DESCRIBE THE DIFFERENCES BETWEEM THE
LAMGUAGE S0 DESCRIBED AMD THE CURRENT IMPLEMEMTATIOM. AND ALSO TO
SPECIFY SOME OF THE COMCEPTS MOT COMPLETELY DEFIMED IN THE REPORT.
AS THIS IMPLEMEMTATION 1S MERELY A BOOTSTRAP. IT HAS HNOT STRICTLY
ALHERED TO THE SPECIFICATIONS MENTIONED AEOVE. THE HEXT YERSIOM.
15 EXPECTED TO BE TOTALLY COMPATIELE WITH OTHER IMPLEMENTATIONS
OF THE LAMGUAGE.  FURTHEE, THIS DOCUMENT DESCRIBES THE VOCABULARY
USED BY THE IMPLEMENTATIOM, AMD THE CHARACTER SEQUEMCES USED

TO REPEESEMT WEREIOUS PASCAL SYMEOLS.  SINCE THE CHARACTER SET AT
AM IMSTALLATION IS5 IMDEFEMDENT OF THE PROGRAM. IT 15 EXPECTED
THAT THE CHERACTER COMVEMTIONS WILL EBE THE SAME IM FUTURE
IMPLEMTAT IONS




R R RIS,

COMPILER ORGAMIZATION

A OME-FASS COMPILER WHICH FRODUCES AS ITS OUTPUT FILE A
SETOFE MACRO=CALLZ. AND DEFINITIONS CONSTITUTES THE FIRST PHASE
OF COMPILATION. THESE MACRO-CALLS, TOGETHER WITH A SET OF
MACRO=DEFINITIONS, 1S5 ASSEMELED EY THE MACRO-11 ASSEMELEE TO
FRODUCE AM OBJECT FILE. THE OBJECT FILE MAY BE LIMEED TO
H ZET OF PASCAL RUN-TIME OBJECT FILES TO PRODUCE A STAMD-ALOME ' 1()7”
FASCAL LOAD MODULE. OR IT MAY BE LIMKED TO ITSELF TO PRODUCE ' A

—H EE-ENTEAMNT., FOSITION=-IHNDEPEMDEMT MODULE CCALLED A CODE MODULE Y,

WHICH CAM BE CALLED BY AMOTHER PASCAL PROGRAM. SIMCE THE
CODE MODNLE IS A DOS FILE, THERE MUST EXMIST A MECHAMISM FOR
BINDING THE MAME OF A PASCAL EXMTERMAL PROCEDURE TO SUCH A
FILE, AMD THESE COMVEMRTIOMS ARE DESCRIBED LATER.

IM ARDITION. THE FIRST PASS PRODUCES A LISTIMNG OF THE SOURCE
FROGEAM THCL ULTHG EREOR MESSAGES 1F  FAMY. IHE EIRST PASS ACCEPTS
- SFECIFICATIONS FOR INPUT AMD OUTPUT DATASETS USIMG THE DOS
- COMMAND STRING IMTERFRETER IM THE FOLLOMING FORM:

MACED DATASET. LISTING DATASETCSOURCE DATHSETS




COMEILER DIRECTINVES

COMMAMDE TO THE COMPILER SUCH AS FORMAT COMTROL OR
ERREOR _HAMDLIMNG DIRECTIVES, ARE HOT AW IMTRIMSIC PART OF THE | AMGUAGE.
THEY ARE SFECIFIED BY MEAMS OF AM ESCAFPE CHRRACTER “$° OCCURRIMNG
HE THE FIRST CHARACTER M A L IHE. THISZ CHARACTER IS5 HOT USED ;lo
AMYWHERE ELSE IM A PASCAL PROGRAM CEXCEFT POSSIBLY INSIDE QUOTED ‘l 7
STEIMNGZ, WHICH MAY MOT CROSS | INE-BOUMDARIESY AMD DEMOTES
THE ZTART OF A COMPILER DIRECTIVE.
THE MALID F COMMANDS AMND THEIE MEAMINGS ARE DESCRIEBED EELOW:

oo

FLIST IMCEEMEMT THE IMTERMAL LIST COUNTER
FHLIZT DECEEMEMNT THE THTERMAL LIST COUMTER

CUMLESS IT IS ZEROX

IE_THE COUMTEERE 15 GREATER THAM & CIT IS IMITIALLY 10

THEM THE SOURCE IS LISTED

TE A LIME OF SOURCE COMTAIMS SYMHTHS - ERRORS, IT IS

LISTED., REGARDLESS OF THE STATE OF THE LIST COUNTER

THEZE (OFTIOMS PERMIT SELECTIVE SUPPRESSION OF THE LISTING

FOCOMMERT IHCREMEMT THE THTEREMAL COURTERE OUTCOM.
FHCOMMEMT DECREMEMT CUTCOM.

IF QTeoM CWHICH IS IMITIALLY SEROY BECOMES GREATER
THAM ZERO, THE COMPILER PRODUCES DEBUG OUTPUT

IM THE FOREM OF COMMEMTS COMTHIMIMNG THE

SOURCE LIME FRECEDIMG THE CORRESPOMDIMG

MACEO-11 STATEMEMTS GEMEEATED. IHIS

15 ESPECTALLY USEFUL FOR DE-BUGGING

THE FIRST FASS

FPAGE CHUSE A FORM-FEED TO AFFPEAER
IM .THE LIST FILE < LST2
A HEW FPAGE HEADRER IHMCLULING THE FIREST
S1 CHARACTERS OF THE PROGRAM MAME. THE PAGE NUMBER
ARD VERSIOM MUMBER APFEAR AT THE TOF OF THE NEXT PAGE.

FI0L IM=CHUMBERD SETS THE T.0 LIMIT
THIS IS5 A RUM-TIME PARAMETER DEFIMNIMG THE MAXIMUM
MUMBER OF 1.0 REGUESTS THAT MAY BE MARE EBY THE
FROGRAM.
HOTE THAT FOR A DISE FILE
THIS HUMBER CORRESFOMDS TO THE MUMEBER OF BLOCKS
IM THE FILE. WHILE FOR LFP: IT CORRESFONMDS TO THE
HUMEER OF BUFFERS WRITTEH
THE DISk ACCESSES IMVOLVED IM LOADIMG AM
EXTERMAL PROCEDURE ARE COUNTED AS 1.0 REQUESTS
SETTIMNG IT TO ZERQ CFIOLIM=@2 I
ECLIVALENT TO SETTING MO LIMIT,

FTIMELM=<MUMBERS> SETS THE TIME LIMIT IMN SECOMDS
AS WITH #I0LIM, SETTIMG #TIMELM = @
IMPLIES THERE IS MO LIMIT OM THE TIME THE FROGRAM
UIS LR

FEYMTHS IMHIEITS CODRE GEMERATION AWND EXECUTION. 0 THAT
OMLY THE SYMTAX OF A PROGRAM IS CHECKED. THIS
REDUCES THE MUMBER OF DISK ACCESSES THE COMPILER
MEEDS TO DO, AMD THEREEY INCREASES THE COMPILE RATE.
OHCE SET. THIS OPTION CAMMOT BE TURMEDR OFF

$EREL IM=<HUMBER> SETS THE IMTERMAL COUNTEE ERRELIM.
IF THE HHHEEF OF :”HTH' bFFHF” FﬂHHD EXCEEDS




FUARML M= HUMBER

FLTESIE=CHNUMBER >

EXECUTION STEF ARE SUPFRESSED.

SETS THE IMTERMAL COUNTER WARMNS.

IF AT ANY STAGE DURIMG THE FIRST PARSS

THE MUMEEER OF SYHTHX ERRORS FOUMD EXCEEDS WARMNS,
THEM THE COMPILER ABORTS COMPILATION IMMEDIATELY.

DEFIMES THE SIZE OF

THE FEUMN=-TIME STACE. THE DEFAULT 15
1z688. THIS IS THE AREA USED TO
ALLOCHTE AL HOM-STRUCTURED
VMARIABLES IMW A FROGRAM.
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COMPILER DIRECTINVESCCONTIMUED )

FEEMARR

FEMD

THIZ Iz USEDR TO ALLOW MULTI-LIME SEQUENCES OF DOCUMEMTATIOM

IT IS ECUIINALENT TO THE COMMEMT CONVERTION DEFIMED
FEVISED REFORT. BUT IS RELATIVELY IMMUME TO THE FROBLEM

OF MISSIREG COMMERT DELIMITERS

FCODE

FEMD
THIZ IS A MECHAMISM TO PERMIT THE INSERTION

OF AZSEMELY LAMGUAGE STATEMEMTS MITH A PASCAL PEOGEAM.

AMY YARIABLE WHOSE SCOPE THCLUDES THE BLOCK
COMTHIMIMG THE ASSEMBELY CODRE MAY BE REFEREMCED
MITHIM THAT ASSEMELY CODE

SIMCE ALL YARIABLES IM FPASCAL. ARE

ADDRESSED OFF A REGISTER. CGLOBAL VARIABLES
OFF RS, LOCAL VARIABLFES OFF R4, THE

FASCAL IDEMTIFIER. IM ASSEMBLY LAMGUAGE
ACTUALLY CORRESFOMDS TO THE NALUE OF THE
OFFSET. THE COMPILER THUS GEMERATES THE EQUATES
MECESSHRY TO BE ABLE TO ACCESS THE

VARIABLES COREECTLY.

THUS, THE FOLLOMING MAY BE TROUBLESOME:

FREOGEAM DISFLAYESS
VHRE ORE D IMNTS
FROC DIsPLAY COYHLLE D TRT B
BEGIM
FOO0E
RN WHLUE CRdG 2 BB
HALT
FEMD
EMD:  "DISFLAY"
BEGIM

E R

I THE MOy IMSTEUCTION SHOWHN ABOVE. BOTH VALLUE

AHD BE REFRESENMT OFFSETS FROM THE RELEWANT DISFLAY

EEGISTEES, FOR _OESNIOUS REASONS, USE OF
FCODE BY AMYOME MOT FAMILIAR WITH PASCAL
IMTERMERIATE CODE IS TO BE DISCOURAGED

THE FOLLOMIMG COMMAMDS ARE USED TO LEFIME THE “WARIABELES
MOST . HOSUE, HODIM )

THESE YARIAELES ARE VSED FOR COMRITICMAL ASSEMELY.
SEMAMTICS .

HOST=6 MEAMS THAT STATEMEMT MUMBERS ARE MOMITORELD AT RUN-TIME
HOST=1 MEAMS THAT STATEMENT HUMBERS ARE MOT MONITORED
THIS MAY BE USEDR TO SHVYE CORE




HOSUBE=E EMABLES RUNTIME SUBSCRIFT CHECKIMNG.
HOSUE=1 DISABLES RUNTIME SUBSCRIPT CHECKIMG. THEREEY SAVING CORE AMD TIME
MODIM=G EMABLES DYMAMIC CHECKIMG OF ARRAY DIMEMSIOMNS
HODIM=1 DIZABLES RUNTIME CHECKING OF AREAY DIMEMSIONS
OF COURSE. FOR A SINGLE PROGRAM THIS CANM BE DOME AT COMPILE
TIME. T 1o OMLY USEFUL FOR _EXTERMAL FROCS WITH ARRAY

ARGUMEMTZ. 11)7‘j
L&

FOOMMAMDE

FHOST SETS MOST TO 4
FLOST SETS MNOST TO 6,
FMSUB SETS MOSUE TO 4
FYolUBE SETS MOSUE TO
FHOIM SETS MODRIM TO
FYLIM SETS HMODRIM TO

R D

3

_DEFAULTS .

HOS T=6
MO T M=
PSS ==




BRZIC WOCHEULHEY

1. LOWER CHSE LETTERS ARE TRAMSFORMED TO THE CORRESPOMDIMNG
UPPER CHSE LETTERS, TH THIS NMERSION

2 THE FOLLOWIMG SPECIAL SYMBOLS HAYE THE DESIGMATED MEAMIMNGS: 1071
' 0

! SET LIMICOM.
LOGICAL OR.

& SET IMTERSECTIOM,
LOGICAL FMD

3 MEGAT LOM

b MOT EQUAL TO

<= LESS THAM OF EGUAL TO

>= GREATER THAM OF EGUAL TO

: OFEM_COMMENT

; CLOSE COMMEMT
THERE 1S MO AMEIGUITY ABOVE. SINCE A CLOSE
COMMEMT CAM OCCUR OMLY AFTER AM OPEM COMMENT

= FSSIGH

¥ ASS IGM

% THE CHARACTER SET IS ASCII. WITH THE ASCII COLLATING SEGUEMCE
4., ABBREWIATIOMNS:
IMT INTEGER

PROC FEOCEDIRE
FLIMC FLIMCT IO

ihn

5. THE RAMGE OF YALUES FOR A VYARIABLE OF TYPE IMTEGER IS5 -Z27ve8. . 3¢




DECLARATIONS

1 LABEL- DECLARATIONS : ONLY LABELS THAT ARE USED IN TRANSFERS

OUT OF PROCEDURES MEED BE DECLARED EWFLICITLY. THE AMBIGUITY

CRAUSED BY EMCOUNTERING A GOTOTO A LABEL WHICH HAS NOT YET BEEN

DEFIMED IM THE BLOCK. BUT HAS BEEM DECLARED IN THE SURROUNDING \ 1077
—BLOCK CTHAT 15, SHOULD THE GOTO BE INTERPRETED AS A BLOCK EXIT, |
OF A TRAMSFER TO AM AS YET UNDEFIMED LABEL WITHIN THE SAME BLOCK)

IS HAMDLED EY USING fM EXTRA RESERVED WORD, EXIT. THIS 15 DESCRIBED

IM MORE DETAIL IM THE MEWT SECTION. IN THE REVISED REPORT. THE

CAMBIGUITY 1S HAMDLED EY DECLARING AL |AEELS DEFIMED IM A PROCEDURE.

AND THE MEXT WERSION SHOULD DO THE SAME

2. COMSTAMT ﬁEFIHITIDHS:i
THE FOLLOMING FORMS ARE ALLOWED.

COMET

I

ek

-

Bt = R CEAEME RS W=aDs 2
Rk i & R CEAME AS ABOVED
Tl = R CEAME HS Mee—mE 2

it
bl
Lozt
S=HECDEF — CAM ARREAY COMSTHMT 2

THE FOLLOWING AREE HOT AL CWED

e CEHECDER "
W=+ ABCDEF * 5
me=HECDER R I | i e

THE FEEDEFIMED COMITAMTS ARE EOL=10 CLIME-FEEDD).
FALSE=E, TRUE=1. HIL=G, AMD ALFALEMNG=Z.
THESE ARE ALl RESERVED WORDS AMD MAY NOT BE
REDEF IMELD.

TYFE DEFIRITIONS:

1. INTEGER 15 A RESERVED WORED AWND IS ECUINMALENT T0 -Z2768. 22767

CHAR 15 A TYFE THAT CAM FIT IM OME S-BIT BYTE
BOOLEAM = (FALSE. TRUED;, AMNY SUCH SCALAR TYPE DECLARATION
IMPLIES THAT COMSECUTIVE IMTEGRAL WALUES, STARTING FROM ZERO.
ARE ASSIGHED TO SUCCESSIVE ELEMENTS OF THE DECLARATION.
AMD THE TYPE 15 DEFIMED TO BE EGUIVALEMT TO A SUBRANGE
TYPE ©. . LASTELEMEMT: THUS THE DECLARATION FOR EOO0LEAM
IS THE SAME AS:
COMST :
FALSE=@;
TEUE=1;
TYFE
EOOLEAN=6. . TRUE W
FEAL CTHAT IS FLOATIMG POINTY OPERATIONS HAVE MOT
BEEN IMPLEMEMTED AS THE HARDLARE FOR SUCH
INSTRUCTIONS DOES MNOT EXIST OM OUR FPLP-1d.
INTEGER, CHAR, BOOLERAN, REAL ARE ALL RESERVED WORDS. AND FAY
MOT EE REDEF IMED

GEMERAL SCALAR TYPE DECLARATIONS ARE ALLOWED. AND ARE IMTERFRETED
_As WITH BOOLEAM,.  THUZ. COLORE=CRED, ORAMGE, YELLOMY: IS THE SAME AS
COMST

_RED=E

ORAMGE =1

O YEL L =22

fnd




TYPE

COLOR=@_ YELL OW;
NOME OF THE ELEMEMTS OF A SCALAR TYPE DEFIMITIONS MAY BE USED
ELSEMHERE IM THEIR BLOCK EXCEPT AS DEFIMED COMSTANT IDEMTIFIERS

SUBRAMGE TYFES ARE PERMITTED USING ANY THO MON-BREAY COMSTAMTS.
THUS THE FOLLOWIMG ARE PERMITTED:
COMST
L =6
HI="2";
MINUSZE=~H1;
TENEASE S=5;
GREEM=3;
TYFE
Ti=L0L . HI;
T2=MINUSZ. . HI;
TE=MIMUSE, . —5;
COLOR= ¢ REC, ORANGE., PELL O
Ta4=REL. . TEMEASES
COLORZ=RED. . GREEMN:

IF THE RAMGE OF YALDES DEFINED BY A SIMPLE TYFPE DECLARATION
CAM BE STORED IM 2 BITS. THEM ALL VARIABLES OF THAT TYFE

ARE STORED IM 1 BYTE. THIS 15 OMLY FOR STORAGE FPURPOSEZ,

AMD ALL CALCULATIONS ARE PERFORMED OM THEIR 16-BIT EGQUIVALEMTS
FORE THE PRESEMT MO REAMNGE CHECKINMG IS DOME AT EUM-TIME.

FOR EXAMPLE. A BOOLEAM YARIABLE MAY TAKE OM THE YALUE 2.

MO STRUCTURED TYPE IS ALLOWED IN A TYPE DEFIMITIOM. ALL VYARIABLES
OF STRUCTURED TYPES. MUST BE DECLARED EXPLICITLY IM THE VARIABLE
DECLARAT IOM.

TWPE

M=FARRAYLE, . 11 OF INT
VFIR:

AL
MUST EBE WRITTEM AS

WHE

A:ARRAYLE. . 11 OF IMT:
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2 MARIARIE DECI ARATIONS
MARTABLES MUST BE ONE OF THE FOLLOWING TYFPES:

Fi. SIMPLE TYFE. <WHICH MAY EBE DEFIMED EARLIER USING
A TYFE IDEMTIFIERD B
E. FILE OF CHAR. % OPTIONS ARE AVAILABLE WITH A 1079
FILE DEFIMITIOM, AMD FRE SPECIFIED IM SGUARE
ERACKETS AS SHOMM:
FILEL OFTIOMNL, OPTIONZ, OPTIONZ ] OF CHAR; |
THE FIRST OFTION SFECIFIES IMNSOUT/EST CORRESPOMDING |
TO THE DOS OFEMI. OFENCL OFEME OPTIONS. |
THE SECOMD OFTION SPECIFIES ASCIIZBIMARY CORRESPOMDING
TO ASCIT OR BINARY FILES.
THE THIED OFTION SPECIFIES A DEVICE MAME.
AMY OF ALL OPTIOMS MAY BE AESENT., IN WHICH CRSE
THE DEFAULTS ARE FILELIM. ASCIL. SY1 OF CHAR: WHERE
Sy IS THE MAME OF THE SYSTEM DEVICE <LIKE DF@)
THE ACTUAL MAME OF THE FILE MAY BE OBTAIMED BY 1
HAME=F IRST & CHARACTERS OF PROGRAM HAME. |
EXTEMSION=FIEST % CHARACTERS OF FILE MHAME. |
£ RECORDS CAM HAVE ELEMEMTS OF OMLY A SIMPLE TYPE. |
AMD VARIAMTS ARE HWOT FALLOWED,  FURTHERMORE. o
IDEMTICAL FIELD MAMES IN TWO DIFFEREMT RECORDS WHICH
ARE DECLARED INM THE SAME ELOCK ARE MOT ALLOWED.
UMLESS THE RECORDS ARE BE DECLARED IM THE SAME ;
YARIABLE LIST, |
. SET AMD FOIMTER TYPES ARE HOT IMPLEMEMTED
E, ARRAYS OF AREITEARILY MAMY DIMEMSIONS ARE ALLOWED
HOWEVER. THE ARRAY TYPE CAM BE OMLY SCALAR, OR OF
TYFE RECORD.  SIMCE AM ARRAY OF ARRAYS 1S THE
SAME AS A SIMGLE ARRAY OF OME HIGHER DIMEMSIOM, THE
FORMER HAS MOT EBEEM IMPLEMEMTED.  THUS
W
W AREAYLE. . 181 OF ARREAYLE. . 181 OF CHAR
15 HOT PERMITTED. WHILE THE EQUIVALEMT REPRESEMTATION
HEIHG MULTIFLE DIMEMSIONS SHOMH EBELOM IS ALLOWED:
VR

s 4|l OF CHEARS

o ARREAYTD

o
2




X3

PEOCEDUREASFUNCTION DECT ARATIOMNS

HITHIN DECLARATIONS OF FPARAMETERS FOR PROCEDURES OR FUMCTIOMS, THE

FOLLOWIMG REINLES AFPFLY.

H. VAR SPECIFIES A CHLL-BY-REFERENCE

E. THE DEFAUNLT IS CALL-BY-YALUE FOR SIMPLE VYARIABLES
AMD CALL-BY-REFEREHNCE FOR STRUCTURED YARIABLES

L. CARLL-BEY-YALUE FOR STREUCTUREDR VYARIABLES HAS MNOT BEEM
IMFLEMEMTELD.

[ FROCEDURE AMD FLUNCTION PARAMETERS HAWVE MOT BEEN IMPLEMEMTED.

E. FOR AREAY PARAMETERS. THE RAMNGE OF SUBSCRIPTS SPECIFIED
By THE FORMAL FPARAMETER SPECIFICATION IS IGHORED. AR THE EAMHGE
OF SUBZCRIFPTS FOR THE CORRESFPOMDIMG ACTUAL PARAMETERS ARE
UZED THUS, THE FORMAL DECLARATION SPECIFIES QLY THE
HUMBER OF SUBSCRIPTS OF THE ARRAY. AMD ITS TYRFE. IT IS
THEREEY FOSSIELE, FOR ESAMPLE, TO WRITE PROCEDURES WHOZE
FARAMETERS FARE STRIMGS J=ARRAY OF CHAR> OF UMEMOWM LEMGTH.

E. SIMIALRELY. THE OPTIONS SFECIFIED FOR AM ACTUAL FILE PARAMETEFR
TAKE FRECEDEMCE OVER THE OFPTIOMS SPECIFIED FOR THE CORRESFOMDIMNG
FORMAL FHRAMETER

. BOTH DECLARATIONS OF A FORMWARD FROCEDURESFUMCTION MUST HAVE
AR ILEMTICH PAEAMETER LIST.

10

()

o) ¢

J




7. STATEMEMTS

THE FOLLOWIMG OFERATIONS ARE MOT YET IMFLEMEMNTELD

gl

MEMC 2
SET ORERATIONS

THE FLOATIMG POINMT FUMCTIOMNS SUCH AS SIMNG 3 OR ROUMDC >

THE FOLLOMING ARE EXTENSIOMS/MODIFICATIONS:

.

TO DISTIMNGUIZH BETHEEM JUMPS INSIDE A
PEOCEDURE HMD EXITS TO OUTSIDE
ELOCKS, A HEN STATEMEMT “EXIT <LABEL:" IS
THTEOMICED.
CHZE STHTEMENTS CAM HAYE AM DEFAULT CLAUSE
By LISTHG A CELSE” WHERE A CHSE | HRF]L SHOL D
SYHMTHRCTICALLY OCCUR
FOR READ AMD WEITE ISTHG DECI AREFD FILES,
THE SYHNTHAX 1S “READR <FILENAME> CLI&THT
AMD “WRITE <FILEMHAMES L TSTH-
MHILE MRITIMG A MUMEBER TO A FILE OF CHAER.
CH HUMBER MEAMS AN EXFEESSION OF TYPE INTEGER. OF
THEREOF, A FIELD WIDTH MAY BE SPECIFIED BY
PUTTING A “-JEXPRESSION OF SIMPRE. TYPED- AFTER
THE EXPRESSION TO BE PRINTED. THE VALUE OF THE
FIELD WIDTH SFECIFIER CAM BE USED TO COMTEOL
THE FOLLOWIMNG:
L EADTHG FFREOS,
FIELD WIDTH SET TO MIMIMUM POSSIBLE,
BASE 2. 8.15 0F 106
TEEAT THE HUMBER AS UMSIGHED
THE VALUES MEEDED TO SELECT OME OFR MORE OF
THE FABROVE OFTIOMS IS AVAILABLE IM
EARLIER DOCUMERTHTION,
MULTIPLE ASSIGHMEMTES ARE ALLOMEDR IM AM
ExFRESSION.  FAMND ARE EVYALDATEDR FROM RIGHT TO LEFT.
THE FOLLOMIMNG FILE OFERATIONS ARE ALLOWED:
RESET «IM DOS  CLOSE. OPEN FOR THFPUT
REMRITE <IN DOS DELETE, OFEM FOR OQUTFUTD
CLOSE <CLOSE GIVES UP BUFFER SPACES
EWTEMD CIM DOS OFEW FOR EXMTEMZION?

SUERAMGE
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s DURING THE LAST QUARTER, THE BOOTS

FASCAL COMPILER HAS BEEN COMPLETED, AND LORL

A COMPILER WRITTEN IN FASCAL ITEELF. THE NEW VERSION WILL inciure  OS (T

;igEENTIHE DEFINED LONGUASE PASCAL, TOSETHER WITH THE EXTENSIONG
ADY PRESENT IN THE BOOTSTRAF VERSION, AND IS BEING DESIGNED - 3

€0 AS TO MAKE FUTURE EXTENSICONS EXTREMELY EASY THEI?&Tgﬁrig: iai EYINia o
IN PART, TO ALLOW EXFERIMENTATION WITH LANGUAGE CONSTRUCTS TO BE  =—————

1€ FROGRESSING ON

rop version of e LANGQUAGE

AS SIMPLE AS POSSIELE Gl
ANOTHER DESIGN CONSTRAINT IS THAT THE CODE-GENERATION ROUTINES v Juuy 1974

SHOULD BE £ASILY CONVERTED TO GENERATE CODE FOR OTHER MACHINES,

JGUCH AS THE LOCKHE:r O SUE,
THE BOOTS aiar COMPILER HAS BEEN FROZEN AT ITS PRESENT
LEVEL, S0 THAT WOOK CAN FROGRESS OM VERSION 2

THE DIFFERENCES BETWEEN THE LANGUAGE ACCEPTED BY THE BOOTSTRAP

—

VERSION AND THE LANGUAGE DEFINED IN THE PASCAL REPORT ARE AS FOLLOWS: 1082

) VARIABLES OF TYFE SET ARE NOT CURRENTLY FERMITTED
y ONLY FILES OF TYPE CHAR MAY BE DECUARED HOWEVER, A FILE
MAY BE DECLARED AS A BINARY FILE, IN WHICH CASE IT mMAY i
BE TREATED A5 & FILE OF INTEGER )
) RECORDE MAY NOT INCLUDE ARRAYS AS SUBFIELDS, AND @&/j;wmmmmm
DECLARED TYPE MAY NOT INCLUDE AN ARRAY, i i
a) PROCEOSURE /ZFUNCTION FARAMETERS ARE NOT YET IMPLEMENTéD. [ bl ¢
5) FUNCTIONS MAY RETURN ONLY SIMPLE VARIABLES L
&) THE GOTO STATEMENT HAS BEEN SUR-DIVIDED INTO TWO FORMS fﬁi;atwm%
THE FIRST ALLOWS BRANCHES WITHIN THE CURRENT BLOCK, AND i
 INVOKED BY ~
GOTO <LABELD;
THE SECOND ALLOWS ONLY BRANCHES OUT OF THE CURRENT BLOCK,
TH A DECLARED LABEL, AND IS INVOKED BY
EXIT <DECLARED-LAREL )
THIS MAKES FROGRAMS EASIER TO COMPREHEND, AND REMOVES SOME
lme::aml.s AMEIGUITIES.

1 -

POINTER TYPREES JO T ITMPLEMENTED
POCKEED ARRAYS ARE NOT EXPLIC MPLEMENTED  HOWEVER,
IF A VARIABLESS VUALLIES FALL IN & SUB-RANGE OF ~122 127,
THE UAKIABLE WILL BE STORED IN A BYTE, SO SOME PACKING IS
DONE IMPLICTITLY.
@) ARRAY AND RECORD PARAMETERS MAY NOT BE CALLED BY VYALUE
Q) FROCEDURE AND FUNCTION FARAMETERS ARE MOT YET IMPLEMENTED,
BUT IT IS EXFECTED THAT THEY WILL COME UF FRIOR TO VERSION
T OOF THE COMPILER
11) THE TYPE “REAL" IS EGUIVALENT TO INTEGER. ok
12) ANY PROCEDURE MAY BE DECLARED “FORWARDS. THIS ALLOWE ;/U,;e*’ ‘
MUTUAL RECURSION OF PROCEDURES. THE PARAMETERS OF THE | o it
PROCEDURE MUST BE DECLARED AT THE FIRST DECLARATION OF oy ‘

THE PROCEDURE. IF A PROCEDURE 1% DECLARED FORWARD AND NOT /.0

SRl TED, & RUNTIME ERROR IS COUSED ON THE FIRET ATTEMPT g
TO EXECUTE T1, |
13} A PROCEDURE MAY BE DECLARED EXTERNAL. =
THIS IMPLIES THAT THE BODY OF THE PROCEDURE IS RE&IDE@T
0N, DISK, AND SHOULD BE LOADED. THIZ PERMITS CDﬂPILﬁTIu? y
OF PROGRAMS WHICH ARE TOO LARGE TO BE COMPILED A2 A HﬂUL&
IT ALSO PERMITES A PROGRAM TO OVERLAY ITSELF IN A NATLRAL
MANNER, CURRENTLY. AN EXTERNAL FROCEDURE CAN !Z}NLY~ ;
COMMUNTCATE WITH ITS CALLER THROUGH THE PARAMETERS i
THE FROGRAM STATEMENT. 2
THE PROCENURE OWERTYUINP, DECLARED EXTERNAL, WILL EBE
CEARCHED FOR UNTIL THE TITLE OF QWERTY. COD, UNDER G
FIRSTLY THE CURRENT LIZER, AND SECONDLY £1, 13 THIS ALLOWS
PUBLIC PRQBR@H:LIHRARlES T BE SET WP
£ G S P B

- EBQGRHM,MQZN;

e




R R R R R R R R R
T INTEGER:

FROCEDURE OWERTYUTOP(AST: INTEGER: UAR FoH: INTEGER);

EXTERNAL;

BEGIN
OWERTVUTOR (4, 1), - 1083

WRITEST, ECQL);

ENT
1S A POSSIBLE MAIN PROGRAM 1F THE PROGRE

FROGRAM Z(I: INT; VAR & INT);
BEGIN
JeInl;

ENDL.

1% SUPPLIED ON DISK UNDER THE TITLE GWERTYUIOR. O,
THE OUTPUT Will EE
14
NOTICE THAT THE PARAGMETERS DECLARED SHOULD
CORRESPOND, IN NUMBER, ORDER, AND TYPE, BUT
THE NAMES PROVIDED NEED NOT AGREE
14) THE CASE STATEMENT HAS BEEN EXTENDED TO ALLOW
‘ELSE” AS A CASE SELECTOR. THE STATEMENT AFTER THE
‘ELSE” 18 EXECUTED IF THE CASE UVARIABLE TAKES ON NONE 2 '{;J(\
OF THE VALUES OF THE OTHER CASE SELECTORS. Y T |
15) THE STATEMENT WRITE(X: (), WHERE X IS AN INTEGER, causes ) el |
X TO BE PRINTED WITH NO LEADING SPACES  THUS S A
WRITE(Z: 0, 4:0); | [ ,wr{
CAUSES QUTRUT A o
z4 et g
FURTHER EXTENSIONS, TO PERMIT OCTAL AND MEXADECIMAL FORMATS |t
ARE BEING CONSIDERELD .
14) THE WRITE AND READ STATEMENTS HAVE BEEN EXTENDED TO ALLOW
THEM T AFFLY TO AN ARBITRARY FILE  THE SYNTAX IS
WRITE MYFILE(A, B, C);
LE DECUARATION STATEMENT HAS BEEN EXTENDED THE CURRENT
5

THE EXTERNAL NAME OF THIS FILE WILL BE JPROGRAMNAMED ZX{C

THE PARAMETERS TAKE ON THE VALUES 7t AL !
CDIRECTION> : CAN TAKE ON VALUES L h;ﬁﬁ

IN - THE FILE CAN ONLY BE USED FOR INFUT. [ ey
OUT — THE FILE CAN ONLY BE USED FOR OUTPUT. G
EXT — THE FILE WILL BE OFENED EXTEND, IF 1T EXISTS, \ |

AND OUTPUT, IF IT DOES NOT ALREADY EXIST 4

LEILETYPER 0 CON TAKE YMLUES
ASCTT - THE FILE IS & DOS ASCII FILE. ANY INTEGERS
TROANSFERED TOAFROM IT WILL BE CONVERTED /
TOEROM ASCTT THE DEFAULT FILES INPUT/OUTPUT
ARE ASCTT FILES g
BINARY~ THE FILE I A DO BINARY FILE IT ESSENTIALLY
CONSISTS OF A BIT STREAM READING/WRITING
CHARS TERANSFERS A BYTE FROM/TO THE STREAM,
WHILE READING/WRITING INTEGERS TRANSFERZ
TW BYTES
CDEVICES © THIS FIELD CAN TAKE ON THE NAME OF ANY AVSILABLE DOS
NEVICE., IF A NON-EXISTENT DEVICE IZ SPECIFIED, A
FATAL ERROE WILL BE CAUSED, NAND THE PROGRAM TERMINATED
THE STANDGRD FUNCTIONS EXTENMDMFILE) AMD CLOSE(FILE) HAVE
EEEN ADNDED
THE ASSIGHNMENT OFERATOR MAY BE UEED INSIDE AN EXPRESSION
THIE, ACTeT+tletekel; I35 LEGAL
200 A OSTRING IS5 TREATED A% A CONSTANT ARRAY, AND MAY BE PASEZED
8% fn PAROGMETER «
g T sl e Sl e e e

)

b=
)
-

Py

)
-
-




ha
N

N
[

AY [0 201 OF CHAR; Hei eEBY &

B THIE IS A STRING e B
IS & YALID STATEMENT. A
THE READ/WRITE STATEMENTS HAVE BEEN EXTENDED TO ALLOMW
SFECIFICATION OF AN ARROY  ARGLMENT l O 8 4
£ G VAR A: ARRAYED. . 791 OF CHAR: B: ARRAYLO. | 107 OF INT,

READIA, B) ;

WILL READ 20 CHARACTERS FROM THE INPUT FILE INTO

A, AND WILL READ THE NEXT 11 INTEGERS ON THE INPUT

FILE INTO B IF A CHARACTER ARRAY 15 READ FROM AN ASCTI

FILE, THE READ IS TERMIMATED BY AN EOL, OR BY THE

END' OF THE ARRAY, WHICHEVER OCCURS FIRST WRITING

A CHARACTER ARFAY ONTO AN ASCII FILE 1S TERMINATED

EY AN EOL, FF, VT OR ANY NEGATIVE CHARACTER
IT IS POSSIBLE TO READVWRITE TO/FROM AN ARRAY INSTEAD OF o
FILE. AN ARRAY IS ASSUMED TO BE AN ASCTT FILE

THERE ARE SEVERAL ROUTINES IN THE RUNTIME FACKAGE FOR WHICH

SUITABLE LANGUAGE CONSTRUCTS ARE NOT YET AVAILAELE. THESE INCLUDE

)

E)

CORE ALLOCATION/DEALLOCATION PROCEDURES, IN READINESS FOR
THE IMPLEMENTATION OF POINTERS

A LOADER, CURRENTLY USED BY EXTERNAL PROCEDURES, AND BY
OVERLAYS IN THE RUNTIME SYSTEM ITSELF. THERE WILL EVENTUALLY
BE SOME TYPE OF CONSTRUCT TO PERMIT RUN-TIME CORRESPONDENCE
BETWEEN A FROCEDURE AND & FILE

A FROGRAM MAY START WP A PROCEDURE A% AN INDEPENDENT 08,

OR A% A DEPENDENT, ASYNCHRONOUS FROCESS THIS IS ONE FORM

OF ALLOWING MULTI-TASK ING

IN ADDITION TO THE WORK ON PASCAL, DECYS MACRO ASSEMELER
HAS BEEN MODIFIED S0 THAT THE PERMANENT SYMEOL TAELE MAY
INCLUDE REGISTERS, CONSTANTS, AND PRE-DIGESTED MACROS

A FASCAL FROGRAM HAS BEEN WRITTEN TO TAKE & MACKD
LIBRARY A INPUT, AND FRODUCE AN OBEJECT MODMNE SUTTABLE
FOR LINKING TO MACRO. OB AT OUTPUT
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PAGE 1
SUBJt MILL ENVIRONMENT DATE: 22-@5=75
FROM1 GORDON BELL
A SO A ST S Y L R TR TR VAR DR TR S SRS W et WERe W SR S SR
##PLEASE##SEND TO: FILE
DR DR U TURY L B NI AR YRR RERN TR TEUR SU JERT N SRR S S S S GRS S

SUBJ: COMMENTS ON THE MILL ENVIRONMENT, WHERE DO WE GO NOW?
To: Distribution

The varts of the mlil| that have been worked on are really
beginning to shape up and show some potential, ! truly hope

the eneray we have expended trying to make It work |s worthwhile,
1 think at this peint Tt Is worth thinking about how the

scheme, system, work, ete, [s going to be evaluyated,

The only complalnt (a side from orange poles) has been from a
manager whe has not been [nvolved and worrles about the expenses,
Therefore, the way to sauelch this [s to get a notlon of the

true expenses, and show what has been traded off,,,|,e, some

sort of cost-beneflt analysis, The tradeoffs appear te

me!

2, We trade off general fix=up once to reduce mean time to
move (to 4 hours according to Harold),

1, Electrical and te|ephone Installation time versus |ower
cost of redoing the area next time around,

2, Nonepermanent wal|s at lower costs, trades off
speclalized walls, and hence, the cost of movimg and
expanding (1,e, outting more people In a glven area==which
will be imevitable as we expand),

3, Genaral trade off Tncreased expenses for palnts as a way of
creating a more pleasant environment In which we hepe

people will perform better,

In some cases we do bettar both In costs and [n performance,
(In some sense, maybe the right way to handle the notlen of
moving 1s to perhaps put all the walls In the offlee supp|les
ecatalog, and let people order these sypplles Tn the way way
they order stationery and desks, tablesw»=c|early

the earl|y bookcase/partition shoyld be In thls category,
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] think a lot of costs can be made |ower by dolng a better Job
of refabricatlon In the factory, e,9, In the electrical| case,
1f vour factory makes up the electrical outliets on plgtalls,
then the first operation (s simp|y drilling the holes In the
floors and putting the plgtalls through, The electriclan goes
down below and runs the condult among the boxes |oecating the
boxes near the plgtalls, There [s only one operation en a
floor, hence, no running back and forth between the floors,
Also, It |s probably worth getting the box out of the floor
which will piek up dirt, The partitions, bookcase/desk housings
and other things are al| faotory byllt and should be stocked,

1t seems to me there are severa| thlngs that we want to get
formalized (rltuallzed) Tn regard to the business ef [Ivina In
the mill3

1, Lighting==1 didn’t reallze how bad the tube problem was
untl| 1 saw the thing at night, |ooked at It a bit, and then
saw the contrast as we walked among the areas, [ am reall|y
loeking forward to Chris Rieman’s entry In the "cover the
|Tghts sweepstakes," (He went over to PK3, and as a orlitjeal
vouna architect, was pleasant|y surprised wlith the overall
place==very Impressed wlth the cost, and only unhappy with
the |lghts, Probably because that's hls specialty,)
1 hope that he wl|| come up with something more practical
than the other 3 experiments,

The other problem wlth the ||gnting, that bugs me a bit
ecolaglcally, 1s that It seems awfylly expensive to have
all these |[ghts on a|l the time, especlally with

people not In the effices: and for those offlces that |lke

local |lghtings,

We really could run a campalgn In DIGITAL THIS WEEK on
turning out |laghts, Also, we would offer to put a pull
chaln on the |lghts that people say they will turn off,

At 150 watts/fIxture and 4 cents per KWHR.

Tt costs $,006 to run each |lgnt/hour,

This amounts to about $15/yeat/llght! For the mill T%
costs about $42/hour, But more locally, 1f a switeh can

be put In a flxture for say $4,02, then the payoff Is about
700 nours: or 1f ome saves 3 hrs/day, then 1t |s about a year,
The |1fetime for bulbs Is unaffected, and the enly Issue |s
whether the switohes |ast |ong, As an experiment, It

would probably be worthwhile In trylng the switches In one
of the new areas and put the whole thing on a recording
watt/hour meter to see If In fact we do save anvthing over
a perlod of several months, (This should be purely exper (=
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mental, as |t may mot work,)

LightTng should also reflect the "[mportance of the corrldor"”,
@olna down to more thanm every fourth |lght In the |owest
orders, In the cage stockrooms of bulldling 35, there |[s

too mueh |ighting==a switch woyld do wenders==remember
$15/year/|lght!

Alr conditloning, The remeval of walls certainly gets at
the alr clrculation oroblem, When we repalr or

replace windows, we permlt them to be epened, then we

have a really blag § saving chance through lower cost

alr conditioning, 1In the case of bullding 12, It might be
worth trylng the ldea my wife suggested, whlieh was to put some
barn=type venti|lators, or even an exhaust fan, In the top
so that during the marginal days

we Just use fans,,,a few days of non=alr conditloning pays
for Tnstallatien costs, There are clearly many days

where we could run without alr conditiening If we could
epen the windows,

On the windows, Let's try 6 or so mere exper|ments, !
emotionally don’t |Tke getting rld of the ones we can see

out, malnly because they are high enough that you can’'t

see street actIvity, Byt I can’t belleve you get the openness
effeet of windows with the hignly epaque ones, I[f/when we
have to, we should try to stay wlth openers, as It relates

to the air condltlioning,..whieh | want te try to have |ess

of to save money, | also don't want te cover up windows

with masonite, The 2 areas In 5=2 with/wlthout are In

stark, depressing contrast,

Floors, You’re right, this Is a problem, The Issue to me

s what is the tens||, shear, and dent strengths of the
varlous materlals? It Is on these grounds that the varloys
wood productsi masonite, marine plywoed, ete, compete wlth
one anoether, I don’'t know the numbers, In general, |f the
floors are good enoughs we prodab|y ought to stay with what
we have, and dolng anything on other than an experimental
basls will prove cost|y becauyse we don’t know now what %o do,
Thus, If a floor can be used at all==den’t do anything with
it unti| we knew something that’s better, Experiment enly

with really bad ones,

Antiaue houses often serub dewn the fleors and then apply
|inseed ol I==beaut!ful color, not sticky, no nall resetting,
The best solutlon 1s probably to de nothing, because the
most awful lookling floers are those which we repalred,

LI ]
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and the repalr falled (e.9, tile, |Inoleum, panels
palnted grey, ete,),

Large Isies, What can we put there? Plenlec tables?

Xerox machines In ITttle cubby heles==how about flles with
rear ends out? Dead storage? s |t teo [ate Tn 5m=2

to use the space somehow? Safety [s a problem no doubt,

Wall cevering, Let’s avold covering ue brick, Thls
happened Tn an area or two already, and !’d |lke to aveld
do:ngjlt because we pay $ to get what ! belleve Is a worse
solutien,

Noise, This 1s a relatively bad, but difflcult to deal
with problem, I belleve there are severa| things we want
to do, Get the sound baffles for the varlous typewrlters
and teletypes Into the standard DEC offlce catalog, so that
it 1s painless te get them In the typewrlters,,especially
those bloody teletypes,

! belfeve Tt would be worth getting BBN bagk te see what |s
needed to help In some of the deadenins, It will also
Inelude backaround white nolse, music, etc, We should
rerread thelr recommendations to see |f there s Insight

we have mlssed,

Probably the blggest nolse redyction should ecome through
the elimination or proper scheduling of varlous carts, and
the rubber tirina of the carts, 52 Is bad due to 5-3, We
sheuld walk around with a sound |eve| meteri take some
readings; and see Just how far we are ?rom a reasonable
levelj and where we would |lke to get %to set some goals,
and then try an area, The 3«5 conference roam gets

lots of nolse from the computer room next door contalning
our nolsy machlines, Maybe Just acoustic tile Tn the
computer room + olugalng holes would selve the problem,
Also, what do the panals that Chris Rigman talked of |ook

| Tke?

Palnting. Here we seem to have come the furthest, It

Is really a contrast te walk [nte an al| grey area from the
ones which haye been painted, This has certalnly

rubbed off too., as evidenced by the recent palnting Tn the
software areas which hadn’t occurred untl| this decoration
was donme. We may get to the point of having to really
contro| expenses In redoing, However, ! stil| belleve |n
the notion that 1f you think about the design problem, |%t
doesn’'t cost much more to do |t right, and then yoy save
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by net havinag to redo the Job, Also, the key Ts to stock

a few baslc palnt eolors te avald the time and hassle of
someone plcking out palnt for thelr offices, Standardlize
NOW==and get my permission to deviate, This wlill avoeld the
stuff that happemed Tn Jim Bell’s area with pastels, There
s alse a problem of control for super graphles==

Pat and one of the deslgners snould control thls for new,

THE JOHNS, These are a|most al| quite bad, Can they be
spruced up using paint wlithoyt doing anything drastic In
terms of money? HMow much woyld [t cost?

CIRCULATION PLAN, Can an ana|ysis be made of the corridor
system, and the nolse coupling among floors, We serewed

up Im mot putting mroduction on the |ower floors of 5,
What |s the width needed for a corridor for Internal
trucks? and the turning radliys for corners? What Ts the
width for heayy duty corridors through which furniture can
easi |y be moved? What Is the ninimum width for Internal
access corridors In a group’s own terrlitory?

On major corridors whieh myst bde wide and cannot be

cluttered there |s some need for creating Interesting relief,
Super=graphiecs In palnt on long walls Is one solutlon,
Another solution Ts to uti|lze from eagh group a |arge

board that represents thelr product or "Interest", Thils
could be hung as a |arge dlsplay pane| from the celllng
ala a "hanglng," Thls "hangina" would ldentify the terrltory
by which a person was passing, These "hangings" could elther
be ones that might flrst be ysed In a central display area=~
a lobby or museum==and then go to the "group," Or they could
be developed by the group, Produced according to a standard
format and then be used as needed for specla| displays, shows,
meetings, the front |obby ete, ete, I have the orlglan|
artwork of some 11 parts that |s useful this way,

Where do we go from here?

i,

1'd |Tke to get a not{on of where we are relatfve to the
varlous new moves, I‘ve lost track of who's goeling where,
and want to set the update, particylarly In terms of whether

1‘ve glven space to production that wil| be hard to oet back,
1 don't want the corporate stoeckroom (unjess John Trebendl|s
tells me otherwise) to be In the mi||, (My guess Is that

1t's a dead storage for somepody operating under an alfas,)
Let’s track them down and prebably refuse them,..they are

not engineering!
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The |ibrary, WIith the activity leve| they have now: this
should be a nlee space, because we expect peeple to 99

In there and really work, A|so, If we can eak out some
more space for them, then a rea||y aulet plage would be
nice when we have people who want to get away from thelr
areas and wrlite programs, or work,

Some displays for the |obby, I would |lke to warm up the
museum In the mll| using the Junk | haveand probab|y
displaying some of the new produects there, too,|f we can
can aet the prototypes, I am borrewing an 8 te make musle
at the New England Conservatory, and [t could be used In
the lobby for a momth or se, A|so, we mlight put a 10
terminal there for a demo to play games, program on, ete,

cafeteria,../s It worth dolng anything? Now that we have a
reasonable conference room In 34, we may not have the blg
need for a |arge caonference room |t has served as, The
cafeteria Is awfully dreary, and a blt of palnt and |arge
araphlcs there would really nhelp [ty Thils would also hit
a good cross section of employees who are not all enjoying
rennovated arease=show we are going something,

central stores, Since you are the storekeeper, one can
direct what happens by what's [n stock, The things that
woyuld get stocked Ineluyde the new and ear|ier wooden
partitions, Hence, moving |s something that can be a|mos?t
ordered from offlce syppiles, It would Inelude both

the old and new partitions, all| the accessories for the
partitions, sound deadeners for the typewr|ters, open
offlee type blackboards and v|sual/seund baffles, 1f we
come up with any other sound baffles, then this could be
Tncluded too==possibly white nolse sources alsoes and
definitely the flixed palint!

Finlshing our modular furnltyure, It looks [lke Plant
Enalneering has provided mest of the accessorfes needed

to complete the system, Let’s tune them up, and put In
the catalog,,,l.8, bookcases, tackboards, blackboards,
hanging plant racks, the older bookcase/desk backbeard,
¢lamp=on lamps, aceustlc-visyal| barrlers, ete, The same
soes for the supervisor areas (e,g, |ldded offlces,
conference rooms), 1°'d Ilke the schemes to be dogumented
and purchasable by new movees, A set of before, after,
after move In plotures would halp movees ordering from the

catalog,

publicity==a smal| exhibltlon of beforesafter In the mi|| lobbles
might be helpful, and get DEC Interested In a better place
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to werk,

8, Publlication, Pat might talk with a magazine re problems,

and where we are, Are any of the deslgns woerth describing
outside?
GBimik

Distribution

Harold Trenouth
Ed Finn

Pat McCormlck
Mary Jane Keeney

cct! Mark Abbett
Ken 0Olsen
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4 February S,’1975

" Ted Kehl
Department of Physiology
University of Washington
Seattle, Washington

Dear Professor Kehi:

Enclosed are manuals on the PDP-16/RTM system that Allen suggested
| send to you. :

The K(PCS) was used in the 16/M sub-minicomputer we built with the
modules. Please let me know if you have trouble obtaining these
parts. Our Components group (Logic Products) sells them and has

more information. You might write or call Dwight Baker (DEC,
Marlboro, Mass.) if you need more information.

Sincerely, ﬂﬁ//i/é

|

} /(////r\

| 5 5\ 6M v .
Vice President

|

Gordon Bell
0ffice of Development
GB:mjk

cc: Allen Newell, CMU

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






