
INTEROFFICE
MEMORANDUM

SUBJECT
TO

DATE October 1, 1964

RPI, Troy, New York
Harlan Anderson FROM Bob Maxcy for George L. Rice
Bob Lane
Nick Mazzarese
Gerry Moore

The trustees have given President Folsom the go
ahead to make his decision as he sees fit.
George has made an appointment with him on
October 6th at 10:30.

The major competition is 100K over our price,
and they haven't negotiated any better terms as
of yet.
The NSF money hasn't been awarded but should
be coming shortly.
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INTEROFFICE
MEMORANDUM

SUBJECT
DATE October | , 1964

TO Stan Olsen FROM Kenneth H. Olsen
Beckman

cc: arlan Anderson

The key part of repricing the PDP=7 and PDP-5A will be in restating
the warronty. The general suggestion has been that we give warranty only on
parts and that we extend it for a period of one year. This has to be very care-~
fully spelled out and considered but it is important that we do it right away so
that we are confident of our pricing.

Ken Olsen

@ KHOech
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INTEROFFICE
MEMORANDUM

SUBJECT Progress Report

DATE October 1, 1964

TO H. Anderson FROM Norman Hirst
L. PortnerJ. Ridgeway

We are engaged in the following activities:
1. Software Quality Control

2. Software Documentation and Distribution

Of these, the first is proceeding well. We are receiving documented

reports, logging them in, and forwarding them to the people involved. Of the

programs going out to MAC, all of the reported bugs--to date-- have been fixed

except for those in MACR06.

It should be emphasized that the mechanism exists and is working to

handle software trouble reports. All that remains is to be sure our customers

know where to send their complaints.

The second item involves the writing of, control of, and distribution

of documents. The system for control and distribution is established and

working well. The details of this system will be documented in PM 1175.

The only distribution problem we have had is getting a sufficient

number of copies of such things as listings for maindecs. An arrangement

has been worked out with Ralph Wooldridge for getting these reduced and

printed quickly and cheaply. All of these are marked preliminary and are

intended to give those people who need to check out machines something to

work with until the final packages are available. (However, final packages

in the old sense may prove unnecessary.) We now have nine maindec programs

available for distribution and three partially complete.
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The most immediate problem in generating documents is the Project MAC

documents. I have collected all of these into a notebook with the expectation

of the I/O package write-up. Dave Gross has promised to deliver that today

(October 1). I am now going through the documents and revising them vis a vis
the MAC system tape.

The MAC system tape will consist of the following:
Field g: MACR06
Field 1: DDT/Linking Loader
Field 2: DDT/Monitor I0/Linking Loader
Field 3: For their use (Lisp?)

The tape also contains DEC Dump starting at block 1 plus a DEC tape

Loader for DEC Dump format in block J. The four fields above begin in blocks

4, 204, koh, and 604.

The modus operandi for the system tape is to load block g by the Shadow

Mode Loader. The DEC Tape Loader will then load DEC Dump. The user can then

load core from one of the above fields.
To go with this system, we are going to supply the following documents:

6-UP-DEC Shadow Mode Loader-6M
6 1-SC-DEC System Tape Files-6S-1
6-TP MAC-DEC Linking Loader Formats-6S-Pre 1
6-TP MAC-DEC MACR06-OM-Pre 3
6-TP MAC-DEC Linking Loader-OM-Pre 2
6-UP-DEC DECdump-UM-Pre 1
6-UP-DEC DDT6-UM-Pre 3
6-UP-DEC DEC Tape Loader-GM-Pre 1

In addition, we shall supply the non-monitor T/o write-up. This does

not have a "crazy number" yet.

The above documents will be suitably printed and inserted in the PDP-6

notebooks, which I ordered and received some weeks ago, along with suitable

dividers to allow for future expansion. The silk screen to say "PDP-6

Software" is now being made by the art department.
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As of now, we are a couple of days behind on this project. However,

it does look as if the books will be ready in time to go out by the time the

machine is on the air.
One final topic--the more general and long range documents have been

forced to take a back seat during the past few weeks due to the number of

immediate and short range requests I have had to attend to. I now have a

secretary who is able to handle almost all of the latter. Now I can get to

the major documentation work, along with Dave Gross who is going to do the

monitor.

NH:1t
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INTEROFFICE
MEMORANDUM

a
A

SUBJECT
TO H. Morse

L. Hantman
S. Mikulski
J. Kilduff

In an analysis of PDP-6 Prototype log reports (8-17-64 through 9-20-64) for average useage time

J. Shields
G. Bell
H. Anderson
N. Mazzarese

DATE October 1, 1964

FROM Arthur Hall

some other statistics fell out which might interest those above .

Be careful about drawing conclusions from the figures below; one person's complaint rate may be
because average use is high or because more complex equipment is being used.

User

Morse

Segal
Frazier

Samson

Piner

Watt

Hyman

Tape Prep.
Maint.
Outside:

Other

Total

Times
Used

23

33

29

19

16

Logged
Complaints

15

% used
of Total

12%

8%

5%

7%

5%

7%
3%

4%

19%

23%

7%

% Hours
Complaints Used

65% 53

9% 37

9% 24

58% 34

31% 21

13% 32

0 14

0 18

N/A 87

9% 103

18% 33

19% 456

Average
Use (hrs)

2.3
1.1

0.8
1.8
1.3
2.0
1.4
1.2
2.6
3.1

0.9

1.6

Meantime
Between
Complaints (hrs)

3.5
12.3
8.0
3.1

4.2
16.0

3
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5

16 2

10 0

15 0

33 N/A N/A
33 34.3

39 4.7

266 49



Page Two

Equipment Complaints Maint. Replies *

Arithmetic Processor 17 1

High Speed Printer 14 1
DEC tape 13 2

Teleprinter w 5

Other 8 5

Total 6] 2

9

:
:

* Because maintenance replies sometimes answer more than one complaint it is difficult to
determine from these figures how many complaints were not probed or how many were unanswerable
(ie. "Reader loses")

AHH/mro

a
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H. Anderson

INTEROFFICE
MEMORANDUM

DATE October 1, 1964
SUBJECT Progress of Applied Programming
TO Computer Guidance Committee FROM Jack Ridgeway

This memo is in response to inquiries about the new programming
group by members of the September 29 Computer Guidance Committee
meeting.

The Applied Programming Group was established formally by the
Computer Guidance Committee about 1 August. Personnel in the group
are: Norm Hirst, Martin Thomas (part time 10 hrs/week), Bill Hermis-
tone (summer hire - has gone back to school), Henrey Burkhardt (tempor-
ary ~ leaves August 65), Joan Cowles, and myself.

Our first effort has been software documentation. We have re-
written the following manuals: DDT-4, Canute 4, PDP-4 Assembler and
PDP-5 Fortran. We are writing PDP-5 program write-ups, PDP-5 Symbolic
Tape Editor, PDP-6 users manual for the monitor, PDP-5 assembler
(MACRO-5), DDT-5, PDP-4/7 write-ups and PDP-4/7 Fortran. As soon as

@ these manuals are finished we will write or re-write PDP-6 Fortran,
PDP-4/7 programming manual, DDT-6, MACOR-6, PDP-5 floating point,
PDP-4/7 floating point, and software installation manuals.

Our programming efforts since 1 August have consisted of a PDP-5 master
tape duplicator for the high speed reader punch, a PDP~5 demonstration
package, new pulse height analysis programs and we have re-programmed
the PDP-5 library in MACRO-5 format.

We have been in-house users all of the software that we have written
manuals for to verify that the documents are compatible with the per-
formance features and operating characteristics of the systems we are
describing.
The sales support activities take a major percentage of my time. I
am continually corresponding with the field offices helping them under-
stand the software, explaining the sales features of the software, and

working with them on their customers applications. In most cases I
have to determine the number of instructions required to solve their
problem and the time required for solution by doing a preliminary pro-
gram design. In many instances this involves having the salesman or
customer send me a description of the application and I forward my

DIGITAL EQUIPMENT CORPORATION + MAYNARD, MASSACHUSETTS



analysis either to the salesman or directly to the customer. Howeverfor some applications I have to meet with the customer, help him define
the systems requirements and work out the program specs. The most
recent examples of this effort are Allied Chemical - Pilot Hybrid
System, Naval ordnance Lab - Wind Tunnel Data Collection and Analysis,Friel-Hoffman - Electrical Contract Estimating, Brookhaven National
Labs film reading - data collection - filtering (least squares) -

formating for 7090, Woods Hole Institute - Oceanographic Data Research,National Radio Astronomy Laboratory - Radio Antenna Directing. :

Other miscellaneous activities of the group have included the AugustDatamation add, a PDP-5 Instruction Card, investigation of statistical
analysis techniques (multiple regression, power spectrum, etc).

MAYNARD, MASSACHUSETTSDIGITAL EQUIPMENT CORPORATION



COMPANY CONFIDENTIAL
INTEROFFICE
MEMORANDUM

DATE October 2, 1964

SUBJECT
TO Harlan Anderson FROM

cc: Win Hindle Kenneth Olsen

Here's a list of names that | picked up when | was in Boston visiting
one afternoon:

Mr. Loop, Jr. - West Virginia Pulp and Paper Company
Mr, Land - Polaroid Company

Mr. William McLane - Assistant to the President, Stephen (originally from Murk)

Montgomery Spate - President of Shell Oil
Harold Strickland - President of General Signal in New York City
Harold Lindsay -

Irskine White - retired from New England Telephone and Telegraph
Robert Slater - John Hancock

Milton Higgins ~ Norton Company
Ed Handley - Allegheny Lydlum

George Divlie

Somebody from Deer Company

Check the list of people from MIT, John Hancock, First National and the

Shawmut Bank,

Note: Under lined names mean there is doubt about the spelling ...

Ken

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



October 5, 1964

Miscellany
: Gordon BellR. Lane

N. Mazzarese
H. E. Anderson

1. If we haven't a copy of the report on IBM 360 by Auerbach, we should endeavor to obtain
one. (If we have one, I'd like to read it). The report isn't too complimentary.

2. The head of the computation center at AFCRL (ask Charlton Walter of AFCRL to verify this)
is shopping for a large machine. J. Gilimore told me of this, and Jack also knows his
name.

GB/mro



October 5, 1964

Munich Office
J. Fadiman Gordon Beli
H. Anderson
S. Olsen

Gunther informed me that about 5% of his time was consumed keeping a memory exercisor
sold to SEIMEN'S in operation. It had been sold with a clause that read, "Free service forever."
This is a bit strange.

GB/mro



- + &

INTEROFFICE
MEMORANDUM

DATE
SUBJECT
TO FROM
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Suggested Spare Unit Pricing Method

A. The SI Unit Price eontains all Qf the following changes for
the unit only.

1, Handling
2. Ordering
3. Check-out
4. 6 month maintenance warranty
3. Standard manual and prints& Investigation
7. Stocking

B. The following charges are not to be included in the DEC Unit
Prices

l. Any modifications
2. Write-up for modifications
3. Special adapters
4. System dlagnostics
5. Special handling
6. Installetion

€. Option interfacing
interfacing hardware (Special Handling Price or Control Price)
and not to the unit cost.

charges are to he added to

D, The spare unit price represents the polat where the spare may
be most easily interchanged with the original. hie price will
vary for different computers, The price includes the following
charges (Special Hnadling Price):

1. Hotiticetions to basic unit
2- irite-urs for modifications
3. Special Adapters

BE. he spare unit price is determined by adding DEC Unit Price
to the Special Handling Price.

2

4 tyFEF. he following equations are true:
BEC Unit PriceHan : gama Gost & =Lx

B= Spare Tait Price
na:

DIGITAL EQUIPMENT CORPORATION + MAYNARD, MASSACHUSETTS



e

INTEROFFICE
MEMORANDUM

DATE October 7, 1964
SUBJECT Charlie Baker
TO H. Anderson FROM Ted Johnson

Charlie Baker is at home, recuperating and doing quite well,
I guess. His address is 707 Wildoman Ave., Pacific Palisades.

Telephone: 454-9778 Greenwald, with Joe Smith and Ed Bryan,

seem to be getting along. Tupac coordinates the effort.

TJ/pr

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



§

MEMOBANDUM |

INTERGi FIC
Q

NATL. October 6, 1964

Su VISIT BY BILL KEHL/UNIVERSITY OF PITTSBURGH

TO R.-L. Lane FROM N. J. Mazzarese

Ray Lindsay has arranged for a visit to our facility by
Bill Kehl and one of his programmers on October 19th.
They will be arriving in the afternoon about one
or two o'clock -- and plan to stay over until Tuesday.

Will you please make the necessary arrangements
and act as his host while he is here.

NJM:ML
cc: H. Anderson

G. Bell
P. Harris

PPOPRATIONM MAYNARE), MASSACHUSETYS
UW !

:
:
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INTEROFFICE
MEMORANDUM

DATE October 12, 1964

SUBJECT Spare Parts and Replacement Items

TO Sales, Sales Offices, Engineering FROM Ed Simeone
and Administration

Attached is an updated copy showing the selling price of spare parts and

replacement items. These prices are not to be used in arriving at a total price for a

system, peripheral equipment, etc.

Please destroy any existing price list you may now be using as it is

obsolete. If there are items on which you desire a price and they do not appear on

this list, contact me rather than use any existing price.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



QUANTITY

SPARE PARTS AND REPLACEMENT ITEMS

(These Items are not subject to Discounts or Commission)

PART NUMBER

Connectors and Cables:
]

]

]

34-115-115S

34-115-1155 (wired)

34-115-114P

12-GDX-MD622S

12-133-022-21

12-143-022-04

12-143-022-12

12-900-249-2

12-900-309

12-900-249-1

12-143-010-04

12-143-827-1002

12-144PCC

12-7900-0049

Type 1031

Type 1032

53-2012

34-26-4100-32S

34-S308CCT

34-P308CCT

DIGITAL EQUIPMENT GRATION

DESCRIPTION

50 Pin Amphenol (Female)

50 Pin Amphenol (Female)

50 Pin Amphenol (Male)

Connector

Male Connector

Connector

Wire Wrap Amp Connector

Mig. Pane! Connector

Male Connector

Module Receptacle Plug

10 Pin Female Amp Plug

Taper Pin Socket

144 Pin Contact Connector

20 Contact Connector

Connector

Connector

Plug

32 Pin Amphenol Socket

Female Socket

Male Socket

SELLING PRICE

$ 28.25

60.00

26.50

3.901

4.001

2.201

2.451

10.50
1

3.30
1

4,25
1

1. 65
1

6.50
1

1

1. 80
1

72.00
1

65.00
1

3.00
1

5.15
1

2.70
1

2.50
1

MAYNARD, MASSACHUSETTS
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DESCRIPTION@ QUANTITY PART NUMBER SELLING PRICE

Connectors and Cables (Continued)
1 18 Conductor Coaxial 1/O Cable w/connectors

Cable $ 1. 00/ft
1031 Connector 72. 00/ea
1032 Connector 65. 00/ea
Assemble per connector 22. 50

1 ft 18 Conductor Coaxial Cable 1. 00

1 ft 20 Conductor Ribbon Cable 18

1 ft 26 Conductor Coaxial Cable 1. 30

1 ft 50 Conductor Cable 1. 80

1 74-3357 Jumper Cable 12

1 74-3358 12Jumper Cable

1 74-3401 Jumper Cable 20

1 74-3402 .15Jumper Cable

1 74-3403 Jumper Cable 15

1 71-Write Cable Write Cable 10.50

1 12-20 20' AC Power Cord 7. 10

1
2612~GR-274P Cambion Banana Jack (Male)

1 34-115-1391 Shel] 5.00

1 ft .30Sleeving Insulating Sleeving for Strip Cable

1 Clamps Cable Clamps for Strip Cable .08

1 12~41649 Taper Pin 18/each

1 34~480065-6 Taper Pin Connector 5.20

1 34-3-582411-9 9.45Taper Pin Block

1 34-581173-3 Taper Pin Block 7.9

1 53-2010 Mtg. Panel Terminal Block 11.85

1 74-2042 Lettered Terminal Strip Block 2.70/each
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DESCRIPTION
Connectors and Cables (Continued)

1 14-2041 Unlettered Terminal Block $ 2.50/each
I 34-581342-3 Taper Pin Block 7.90/each
] 74-3289 AC Power Channel - Long 17.10

1 74-3290 Connecting Bracket for AC Power
Channel (above) 2.95

1 74-3433 26 Conductor Housing 19.00

] 34-201-159-1 26 Conductor Coaxial Plug ~ Male 6.50

1 34-201-158-1 26 Conductor Coaxial Plug -
Female 4.20

Assemble 26 Conductor Housing &
Plug 25.00

Fans and Filters:

1 34-X1431 Filter 2.20

1 10" X 10" X 2 EZ Kleen Filter 2.40

] 34-Rotron Fan Rotron Fan 26.00

1 34-2R Prop 3.50

Conversion Kits:

] 12-M1906 Kit for conversion from Haden
to Hobbs Meter 20.65

Typewriter:

I 635C 33KSR Teletype w/o dial 900.00

1 635D 35KSR Teletype w/o dial
w/sprocket feed 2,500.00

1 635E 33ASR Teletype w/o dial 1,200.00

SELLING PRICEQUANTITY PART NUMBER

25ft 50 Conductor 50 Conductor Cable w/115/114P
Connectors assembled on
éach end 231.00

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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UANTITY PART NUMBER DESCRIPTION SELLING PRICE
Connectors and Cables (Continued)

] 635F 35ASR Teletype w/o dial
w/sprocket feed $ 4,000.00

Panels and Cabinet Accessories:

] 852 Relay Panel 35.00

1 901 Mtg. Panel Cabinet for logic kit 112.00

1 35-3220 End Panel 45.00

1 71-3283 Indicator Panel for Type 50
Tape Unit 44.00

1 74-3217 18 Bit Indicator Panel Assy. 82.40

1 74-3229 19" Amphenol Plug Panel 12.35

1 74-2034 Plenum Door Blank 4" 3.65

1 74-2036 Plenum Door Blank 8" 6.15

1 74-2038 Plenum Door Blank 12" 9.70

1 53-100-2005 Power End Plate 23.40

1 53-100-2008 End Plates 7.25

1 53-100-2009 Short End Plate 6.75

1 53-100-2010 Terminal Block 12.00

1 12.6053-1901-2001 Top & Bottom Set

1 53-1901-2007 Idiot Strip 2.60

1 16.8053-1903-2001 Top & Bottom Set

1 53-1903-2007 Idiot Strip 3.10

J 20.4053-1904-2001 Top & Bottom Set

1 53-1905-2001 Top & Bottom Set 21.60

30.051 53-1916-2001 Top & Bottom Set
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QUANTITY PART NUMBER DESCRIPTION SELLING PRICE
Panels and Cabinet Accessories (Continued)

1 53-1916-2008 End Plates $ 13.65

1 53-3465 Power End Plate 13.00

] 53-1935-2002 13.0Top & Bottom Set

1 53-1935-2005 Power End Plate 26.50

1 53-1935-2009 End Plate 7.85

1 53-1935-2010 Terminal End Plate 14.75

1 74-3303 Cabinet Filler
Unpainted 6.80
Painted 20.40

Power Supplies:

] MIKROS HV-41 Power Supply (Type 31 Display) 805.00

l NJE S300RM Power Supply (Type 31 Display) 630.00

1 KROHN HITE UHRT 361R Power Supply (Type 31 Display) 1,190.00

139.001 NJE-P30-1 Power Supply (Type 31 Display)

1 PHR-60-5- Trygon Power Supply 553.00

Indicators:

1 12-1762 Indicator Light 3.30

I 12-39-28-375 Indicator Lamp 1.75

1 34-101 Pilot Light 1.95

Switches:

1.85
1 12-7505K3 Switch

1 12-6AT1T2 Sub Miniature Toggle Switch 5.35

66.7012-2112-A-5 Time Delay Relay
DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS
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QUANTITY PART NUMBER DESCRIPTION SELLING PRICE

12-2122-A-5 Agastat Relay Switch $ 66.80

] 34-6AT4 Sub-Miniature Toggle Switch 4.90

] 34-16006 Telever Switch 2.70

34-DJE-4202-Z2P2 Mossman Switch 9.05

34-1PB5 Switch 3.15

Relays:

1 12-HGS1004 Relay 17.10

] 12-HGS1009 Mercury Relay 17.25

1 12-HGSM1019 Clare Relay 13.00

@ ] 12-HGSM5040 Relay 13.15

1 12-72AOZ 10TS-TCP Sigma Relay 46.00

] 12-72A0Z-160TG-TCP Sigma Relay 46.00

Relay Lines:

1 13-C25E-330-20-1 Delay Line 14,15

] 13-C25E-330-05-1 Delay Line 14.15

1 13-C25E-330-20 Delay Line 11.35

1 13-C25E-330-05 Delay Line 11.35

1 13-DLD-2 Delay Line 168.00

Eyelets:

@ 1,000 459S Eyelet 3.10/M

1,000 $-5938 Eyelet 2.85/M

1,000 A-737 Gold-plated Eyelet 6.00/M

Switches (Cont nued:

1

1

1

MAYNARD, MASSACHUSETTSDIGITAL EQUIPMENT CORPORATION
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QUANT
(Continued):

NUMBER DESCRIPTION SELLING PRICE

1,000 A~-1733 Gold-plated Eyelet $ 5.60/M

1,000 A-94 Eyelet 3.10/M

1,000 A-1527 Eyelet 2.05/M

1,000 A-72l Eyelet 3.90/M

1,000 A-1090 Eyelet 1.90/M

Miscellaneous:

1 555 Empty Micro Tape Reel 50

1 Reel 34"498-1/2-25 GR-IBM Magnetic-Tape 41.30

1 145887 Teletype Grease 92

145867 Grease 92

I KS7470 Teletype Oil .80

1 88970 Oil 80

1dozen 7835 Ribbon for Teletype 16.80

1 Friden Paper Tape Gauge 7.00

1 pr 74-3375 Tape Catcher - PDP-1 225.00/pr

1 pr 74-3483 Tape Catcher - PDP-4 225.00/pr

I 53-32-1006 Light Pen Cap 12.00

] 416146 Potter Tube & Bulb Assy. 21.00

] 53-2016 Module Handle (bent) 1.25

] 53-2016 Module Handle (straight) 1.25

I 10-35000mfd. Electrolyte Capacitor 17.45

Eyelets

1

1 45/16X67/16 Copper 2.00Clad Glass Epoxy Printer Circuit Board

13-20K-2W Potentiometer 5.35
1

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS



QUANTITY PART NUMBER
Miscellaneous (Continued):

] 34-1931 $ .62 :

l 35-3185 13.50

1 74-3244 310.85

1 74-3532 448.70

1 1 Bay

1 2 Bay

1 Gal. Raffi & Swanson Paint

1

1 Carton #8010-015

1 Box

1 Case/18 boxes

E, Simeone - September 1964

-8-

- DESCRIPTION

Fluted Instrument Knob

1 Computer Chair 69.00

PDP-1 Cabinet Door Painted
Unpainted 7.50

PDP-1 Typewriter Table

PDP-4 Table

PDP-5 Table

PDP-5 Table

1 Aerosol Paint (Blue & Grey)

All Standard DEC Colors

Fanfold Tape Tray

Fanfold Paper

Fanfold Paper Tape

Fanfold Paper Tape

MAY

SELLING PRICE

135.00

175.00

1.50

6.00/gal.

3.30

15.25

3.00/1000Ft

40.00

ISDIGITAL EQUIPMENT



INTEROFFICE
MEMORANDUM

DATE October 12, 1964

ITT Visit of October 13, 1964.
TO FROM

H. Anderson R. Lane
G. Bell
A. Kotok
R. Savell

SUBJECT

N. Mazzarese

Mike Lipp, Pete Jurket, and Hirsh Harrison of ITT will be visiting
DEC tomorrow, 10-13, at 9:30 a.m. They wish to discuss software
and hardware capabilities.
If you will not be available for this meeting, please advise me

immediately.

DIGITAL EQUIPMENT CORPORATION + MAYNARD, MASSACHUSETTS



Conference - G. Bell, oJ. Dennis:
A. Titcomb, rN Kotok

:

October 10, 1964

A. Titcomb

The planning required before undertaking the construction of
a multi-programming system is an essential prerequisite to the
access of the project.

Programming and software must be considered as a whole and hard-
ware must complement software. It is not sufficient for individually
capable people to work independently of one another and without
leadership when implementing software for a large system.

Pure procedure systems programs are reguired for an efficient
usage of core and to reduce overhead time as user's become active.
For example, without pure procedures, each person at a multiuser
station might require his own copy of DDT in core or on the drum.

:

It is obvious that there are advantages to writing specifica-
tions for all systems programs before work is begun.

One af the concepts which project MAC expects to follow is the
writing of the supervisor or monitor in MAD language. The system
is much easier to understand as for those who might wish to change
or improve it. (The system is much easier to document) Professor
Dennis's thought here is that other groups may wish to implement
similar systems and as project MAC is funded with public funds, their
work will become available to everyone. Those interested parties
who have written a MAD Compiler for their machines will he in the
best position to quickly make use of MAC's work. (Systems programs
will have to be pure procedure).

4

:
: :



Conference - G. Bell, J. Dennis
A. Titeonmb, A. Kobox

October 10, 1964

A. Titcomb

Professor Dennis proposes that DEC offer to assist MIT, RLE
in some way and thus allow Professor Zimmerman to seek funds of
his own.

This system would be large - about $1,000,000.00 list price.
Professor Dennis explained that GE will deliver a temporary

machine to project MAC in April. The super system will be installed
in October 1965. Should we have a MAD Compiler and suitable systems
programs (pure procedure), we could be running our system at RLE
no later than GE at MAC. Documentation on their software will be
available before October according to Dennis. :

:



DIGITAL MAYN

DIGITAL NYO Co

MSG. NO. 499
y

1

10.8.64

ATTENTION...HARLAN ANDERSON

SUBJECT..0eeYOUR TWX3925--RE: PDP-6 INTEREST

WE HAVE BEEN IN TOUCH WITH/DR. BARDON, ASSOCIATE DIRECTOR AT COLUMBIA'S

NEVIS LABS RE POP~6. DRS. TYCKO AND SEVERENS ARE ALSO INVOLVED. THE

INTEREST HERE IS SERIOUS, BUT WE DON'T KNOW TO WHAT DEGREE SINCE THEY

DON'T WANT TO SEE US FOR ANOTHER 2 WEEKS.

WE HAVE NO CONTACT WITH A DR. HAVENS AS MENTIONED IN YOUR TWX OF 10.73

HOWEVER, WILL RUN HIM DOWN,

DAVE DENNISTON, NYO



INTEROFFICE
MEMORANDUM

SUBJECT
DATE October 8, 1964

Woods Hole Oceanographic Institute
TO FROM

K. Olsen R. Lane
H. Anderson
S. Olsen
N. Mazzarese
G. Bell

Woods Hole Oceanographic Institute is an educational institution.
They qualified for a 20% educational discount on PDP-5.

The present minimum configuration which I am proposing is $407,900.
It could expand to $577,242. I'm not sure if it will be a purchase,
rental or "rental conversion to sale". No discounts are permitted
on rentals! (G.E. currently allows them 40% on the 225 rental).

I feel that a "rental conversion to sale" is most likely. As an
educational contribution, 20% is about $80,000. I am confident
that I can persuade them to accept a 346 CRT Display as our con-
tribution rather than a price reduction. As such, I would like
permission to pursue this approach - either a new 346 or the MAC

Type 30E when it comes back.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



Pt,
INTEROFFICE
MEMORANDUM

DATE October 12, 1964

SUBJECT Plans for Forecast, period October '64 thru September '65

tO Works Committee PROM R. Mills

This report attempts to show what I feel will be required by way of additional
personnel because of the volume of business which we have forecast for the period
October '64 through September '65. The Accounting and Finance areas of the company

attempts to cover two things:
have seen a constant growth in the use of its services throughout the company. This report

1. Additional requirements to better serve the company in areas which are
well established.

2. To show the additional requirements for personnel to handle the growth
in the forecast as mentioned above,

The procedure involved in preparing this report was to examine each area
in detail in order that areas of operation which have grown beyond the side issue stage
with an employee and requires specific assignment were considered. General comments
are made under each area oriented towards:

1. Giving better service under current operating conditions.

2. Requirements due to higher volume.

Summary of Additional Personnel

General Accounting
Forecasting
Business Statistics
Foreign Operations
Accounts Payable
Accounis Receivable
Machine Tabulating
Cost Accounting
Payroll
Secretaries

Section Requirement
Data Processing 1

3
2
1

2
0
5
3
0
0

Total Additional Requirement 17

A basic assumption used throughout this report is a phasing time for the use.

@ of the computer for 9 - 12 months from the present time.

PAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS.



Requirements by Section t

Data Processing - At present we have one employee in this section and feel

would act as a central control point for our computer operations and also clerk typist.

that another programmer is requireda even though it is not requested here hoping that this
will be made available from our programming section. Fred MacLean spends a great deal
of time pushing a pencil and being a filter center for our labor reporting. The clerk typist

General Accounting Our General Accounting function has grown substantiallyand we are now involved with consolidated monthly statements, detailed product line reporting,
more complex general and tax accounting, and we require one junior accountant here to
bring,us up to strength, and one more to handle more of the general accounting work and to
pick up major areas such as capital assets, inventories, and to perform some internal audit
functions. The clerk typist appears to be a minimum requirement to service the volume of
reports from this area.

t

Forecasting - The requirement is two. It would appear that in order to do an
adequate job here, we need a junior accountant to become thoroughly familiar with the detail
of our forecasting procedure in order that we may do more with what we are generating at
present in reporting, correlation analysis, and to make more of Bob Dill's time available for
me to use. The clerk typist again appears to be a minimum requirement due to the volume

@ of reporting from this sectian.

Business Statistics - Addition of one. This is a relatively new area of operation
for us and Jim Myers is in this slot. We now generate on a regular basis shipment, new orders,
backlog, ratios, and so forth, which have proved of real value. The clerk typist requested
for this area would be involved in working directly on detailed parts of this program in order
to free up Jim's time for the results that we are looking for by way of analysis.

Foreign Operations - No additional. We now.funnel all foreign correspondence
for our area through Gerry MacDonnell and believe that this will require additional people
at a later time.

Accounts Payable - Additional two. The two people requested here appear
to be a minimum for the increased volume that we are expecting. We plan to be running
accounts payable checks in the tab room in December and that has been considered.

Accounts Receivable - No Additional. We have one person operating this
area, | believe that this is adequate for some time.

Machine Tabulating - Additional five people. This area is going through a

major realignment in an effort to make more of the supervisor's time available to analyz

to be called for in the forecast, slightly over 200 with the attendant, labor tickets, and
normal reports for this number of people.

the re ports to the end of _re readily usable reports with much less research on the part of
the receiver. We have done some work in this area with startling results. The additional
requirements in this due primarily to the number of additional people that appear

:
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Cost Accounting - Additional requirements three. It would appear that we
need a junior accountant here in order to pick up the extra work load which has been
imposed due to our more refined costing approach. One new area which we have not done
too much with is the follow on step from preparing a pricing estimate, manufacturing the
goods, and then giving feedback to the individual engineer of how he made out against how
he said he was going to make out. This also includes standard pricing analysis for all

engineering reports issuing the forecast vs. actual comparison which has become considerably

standard costs. Other area is project analysis which f see is learing house for project

more involved to prepare due to allocations, etc. We require two clerks in this area justto pick up the extra volume in forecast business.
4

Payroll No additional. This area now reports to George Breen and with

that much additional machine time.
such a high degree of mechanization in this area, the additional 200 people will not be2

2

Secretaries - No additional.

Total Additional Requirements: 17

4

The current strength of this department is 32, and if the report is accepted, this
will bring us up to a strength of 49.

Additional Equipment

We also estimate that for the increased volume due to the higher number of
people, we will require one more 407 Accounting Machine, one 026 Keypunch, and one
056 Verifier, offset by the return of the 402 Accounting Machine. The 407 gives us a
great deal more flexibility

DIGITAL EQUIPMENT CORPORATION + MAYNARD, MASSACHUSETTS



INTEROFFICE
MEMORANDUM

SUBJECT Engineering Planning

TO Harlan Anderson FROM Dave Packer
Jim Hastings
Dick Best
Bob Dill
Gordon Bell

DATE October 15, 1964

The process for engineering planning must be structured and routine. This
memo outlines a formal planning process which could serve as the planning routine.

Step 1: Plans for existing projects
Each existing project should be planned for its lifetime. Completion of two

formal requirements constitutes a complete plan: :

1. A project schedule, via the existing project scheduling system.

2. A project financial plan, via the cost forecasting mechanism currently
being designed. The financial plan consists of month-by-month estimates
of labor, material, and overhead costs to be incurred by the project in
each cost center, plus an estimate of monthly expenditures on outside
contracts. Note that labor estimates come directly from the manpower
estimates on the project schedule.

:

Before any new project is accepted, a complete plan should be available; i.e.,
a copy of the schedule and financial plan should be in a central file for each engineer-
ing number,

Step 2: Review of engineering plans -- detailed.

Each individual plan should be reviewed periodically. Both schedule and

schedule and financial feedback monthly. Review by the chief engineer should be

undertaken if substantial variances between actual and forecast performance (either

financial feedback will be available for review. Project engineers should review

schedule, financial, or both) exists.

Feedback will take the form of:

1. Detailed reports (Costs by cost center and type versus forecast, schedule

update) monthly to project engineers.

2, Summary reports {Total cost versus forecast) for all project to the Chief
Engineer.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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Step 3: Review of engineering plans -- overall

Quarterly, an overall review of engineering efforts should be made. The
review should include an analysis of the future load imposed by existing projects
compared to engineering capacity. Such analysis can be drawn both from month
by month summation of labor costs for all projects versus payroll and from manpower
loads on schedules, if all projects are scheduled. It should show:

1. How much of our resources are committed to existing work.

2. Whether we are understaffed or overstaffed.

3. How current resources will become available in the future for new
work,

4 How much existing work will cost over the coming months (from
roject summation).

5. How much total engineering will cost over the coming months, if
no staffing changes are made. (From payroll analysis and materials
estimates) .

Basically, the review will show the resources we have for future programs
and will be the basis for staffing recommendations and longer range engineering plans.

Step 4: Updating Plans

Inevitably, both schedule and financial plans will need revision. Schedules
are currently updated monthly. Every six months, financial forecasts should also be

updated. This should not be a major task, since it involves only adjusting the original
plan to reflect the current status of the project. The original plan should be kept in

the project file, however, for it contains the information used to justify the project
and will allow project leaders to evaluate actual results versus their initial plans.

D. Packer
DP:nes

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



INTEROFFICE
MEMORANDUM

SUBJECT Semiconductor Price List
DATE October 16, 1964

Sales, Sales Offices, Engineering Ed SimeoneTO and Administration FROM

Attached is an updated copy showing the selling price of transistors and diodes, as
spare parts.

Please destroy any existing price list as it is obsolete.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



PART NUMBER SELLING PRICE

15= 2N167 $ 4.65
2 15- 2N215 2.60

15- 2N398A 2.24

15- 2N456A

15= 2N457A 3.98

15- 2N522A 2.03

15- 2N598A 3.83

15- 2N656 6.15

15- 2N708 3.09

e 15- 2N709 11.55

15- 2N711A 2.18

15- 2N744 10.0

15- 2N813 9.62

15- 2N835 4.05

15- 2N979 2.10

15- 2N995 8.19

15- 2N1065 3.38

15- 2N1132 9.45

15- 2N1184

15- 2N1184B

15- 2N1204 8.93

@ 15- 2N1304 1.22

e
SEMICONDUCTOR PRICE LIST

TRANSISTORS

2.70

6.20

10.40

:
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Transistors (Continued)
~2-

@ PART NUMBER SELLING PRICE

15- 2N1305 7 1.22

15- 2N1308 1.68

15- 2N1309 1.68

15- 2N1310 6.77

15- 2N1472 17.01

15- 2N1494 9.56

15- 2N1495 10.29

15- 2N1754 2.03

15- 2N1998 3.83

15- 2N2099 7.98

15- 2N2100 11.97

@ 15- 2N2387 16.17

15- 2N2475 8.75

15- 2N2480 32.90

15- 2N2714 2.48

15- 2N2801 18.34

15- 2N2804 35.70

15- 2N2904 14.35

15- 2N2904A 31.42

15= 2N3110 8.40

15- 3N76 29.40

15- DEC1008 16.80

15- DEC1009 25.20

MAYNARD, MASSACHUSETTSDIGITAL EQUIPMENT CORPORATION



Transistors (Continued)
-3-

PART NUMBER SELLING PRICE

15- DEC2219
$ 8.19

15- DEC2219 2 8.19
15- DEC2894 11.55

15- DEC2894 1 11.55

15- DEC2894 2 11.55

15- DEC2894 3 11.55

15- DEC2894 4 11.55

15- DEC2894 5 11.55

15- DEC3009 1.18

15- FSP24 49.56

15- MA90 7.28

15- MD93 7.28

15- MD94 4.43

15- MD95 5,48

15- MD109 5.48

15- MF114 2.03

15- MM999 7.05

15- NS3033 1 36.40

15- NS3033 2 30.80

15- NS3033 3 22.40

e 15- NS3033 4 32.76

MAYNARD, MASSACHUSETTS

15- GA212 5.18

15- MA89 7.28
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Transistors (Continued)

PART NUMBER

15- NS3033 5

15- NS3033 6

15- NS3033 7

15- NS3033 8

15- NS3033 9

15- SDA4

15- SDA5

15- SDA6

15- SDA7

15- SDA8

15- SF2506

15- SF2507

15- $J1071

15- Tl 796

15- 4JX1C741

4

15- 16JI

E. Simeone - October 1964

SELLING PRICE

$ 27.72

20.16

20.16

18.14

8.40

8.82

6.90

6.38

12.60

8.75

16.80

22.40

16.38

7.32

2.87

1.80
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DIODES

PART NUMBER SELLING PRICE

T1- IN67A $ 1.20

11- IN91 1. 70

11- IN270 70

11- IN429 7. 63

11- IN456A 2.70

11- IN469 5. 63

11- IN469A 7. 13

2. 9311- IN648

11- IN748 3.00

4, 2011- IN748A

11- IN750 3. 00

11- IN750A 4. 20

11- IN753A 4, 13

11- IN756A

11- IN758A

11- IN764

11- IN825 1] 13

11- IN964A

11- IN987B 18

11- IN1217 36

1. 8611- 1N1220

11- IN1227 1. 76

4.8811- IN1315

4. 13

4, 20

3. 15

3 .53

5.
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Diodes (Continued)

@ PART NUMBER SELLING PRICE

11= IN1341 $1.68
11= IN1875 5.25

11- IN1971B 10.22

11- IN1982 11.09

11= IN1998 4.88

11= IN2175 16.10

11= IN2970B 10.22

11= IN2974B 10.22

11= IN2976B 10.22

11= IN3030B 714 :

11- IN3031B 744

@ 11+ IN3156 16.38

11- IN3208 1.73

11- IN3209 1.95

IN3210 2.63

11= IN3316 8.47

11= IN3499 26.60

11= 2N1600 7.98

11- DOO 1.28

11- D003 2.63

11- D007 1.08

11- D662 2.10

e 11- D664 4.35

DIGITAL EQUIPMENT ORATION - MAYNARD, 2



-7-Diodes (Continued)

PART NUMBER SELLING PRICE

11- D666
$ 3.15

11- D668 3.00
11- D669 4.20
11- D670 2.25
11- G688 2.63
11- LS 400 18.90

11- SV6 3.00

11- SW1250 3 2.99

11- 1/4M 2.4 AZ5 3.15

11- 1/4M 68 AZ5 6.00

}1- 1/4M 82 Z5 6.00

11- .50M 100 SZ10 11.20

11- 10M 100Z 10 8.19

11- 20 SP484 1.55

E. Simeone - October 1964
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Conference - A Titcomb, cJ. Dennis ,:

October 20, 1964
A Meeting to Discuss Segmentation and our Quote to BTL.

A. Titcombi :

Our system, as outlined in the BTL proposal, is unworkable as
memory protection is not provided for.

In discussing this subject with Professor Dennis, I feel,
needless to say, at some disadvantage. However, it is clear that
about the best we can get is a discussion of the problems (many)
and the possible solutions (many and interacting).

It isn't impossible to arrive at a system which will work, but
to arrive at the perfect system requires regular and constant
effort by DEC.

Our system could be improved by creating the instruction Yattach".
Attach loads the left half of an index register with a Segment Name. :

In addition, it would specify that all further use of this index
register would take the user to the memory mapping table from which
the ultimate effective address would be extracted. (As the fast
look-behind registers are not essential to the system but serve
to speed it up, reference to them is omitted from this discussion.)

To return the usage of the index register to normal, it would
be necessary to give say a MOVEM, (E) where E =index register. (This
may be incorrect but it conveys the thought that an instruction would
be able to return the usage to normal. ;

:

When the "attach" instruction is given, a table must be consulted
which would determine whether the segment being loaded is a legal
one for the user.

It can be seen that as user's become active, the hash-coded
memory mapping table must be reloaded with our present system.
This is an overhead item and not desireable. One alternative would
be to provide separate tables for each user. Whatever it is that
takes one to the proper core location to find the table, would have
to be modified by the monitor as each user became active.

:

L

:
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Another alternative which Professor Dennis seemed to like is
the cnlargoment of the hash-coded table to 512 locations. Bythis means, all user segments would be mapped at one time and thetable would never be more than 50% full (202K is full core) (512x
1024=2x full core) Keeping the population in the table low re-
duces the chances of having two separate segment~-name~block com-
binations hash-coded to the same table entry. :

One problem which I have not heard much discussion of is the
mechanism of changing the "current segment." Probably this would
be done by a jump through an index register in which a segment has
previously been loaded by an "attach" instruction. The "current
segment" would be the one from which instructions are being taken.
In addition, there might be a "current segment" for data. Note
that subroutines, Fortran, etc. would exist as pure procedures and
therefore require that temporary storage be allocated in a user
segment for data. The current data segment scheme is not without
problems, however. At this point, I felt that IT had had enough
and I so pleaded.

:

I have omitted some items discussed however they probablywill not affect our SDC quote.

Overall, Jack said that our BTL proposal was superior to most
originating at DEC and he would like to have his copy returned
after I have finished with it.

Could the notation which we have included citing proprietary
information be in any way disregarded% I think he would like to
show others our work.

:

t 4



e INTEROFFICE
MEMORANDUM

DATE October 20, 1964
SUBJECT
TO Bob Lassen FROM D. J. Doyle

ec for Stan Olsen
Ted Johnson
Ken Olsen

We have had quite a number of personnel changes up here,
recommend action om your part where necessary.
and the purpose of this is to bring you up to date and to

The major changes are that we have acquired a second field
service technician, Mr. Claude Payette, and we will be hiring a
Mr. Fred Welton as accountant to replace Mrs. Johansen, effective
November 1, 1964. Mrs. Lorna Wright is @ temporary employee at the
moment, but it looks like she may be necessary and I have asked her
to complete an application form. She is handling all customs work
and the shipping and receiving of goods including invoicing.

I am also asking you to look up Barbara Angell's background.
She has been doing the assembly work for Bill, and we have given her
work om @ very non-continuous basis. She has wired up a total of
three systems, which totalled approximately $40,000 im sales. We
talked on the phone about her.

You will notice that we have nine people on staff, three of
whom ere engaged in the handling of goods. Our warehousing operations
are therefore using up personnel, but it is returning real dividends
im extra sales. Our warehouse not only speeds up delivery, but
relieves the customer from doing his own clearance through customs.
Some customers have phoned in an order and received it the sawe day.

As for production, I plan on resting om our oars for a
month or so until our new field service man gets some training. We
have delivered three systems which were asseubled up here; one has
proven itself, and I want to wait and see how the others make out.
Shortly after the new year, I would like to take on about $20,000
per month in special systems work, and this will mean hiring additional
people.

Im conclusion,Bob, I want you to look up Barbara Angell's
background and see that a1l of these other people get put om your
records. John Mutzeneek and Bill MacGregor are really doing excellent
work. The future looks very good up here as I have a good choice of
contracts lined up as far as a year in advance. Canadian Westinghouse
want us to assemble a system for delivery in June, costing about

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



INTEROFFICE
MEMORANDUM

SUBJECT
DATE October 20, 1966

TO Bob Lassen FROM OD. J. Doyle

ce for Stan Olsen
Ted Johnson
Ken Olsen

$40,000. I plan on starting it early in the new year. There is a
stromg requirement for Canadian content and if we didn't do it for
them, it is doubtful if we would even sell them the modules.
Westinghouse up here shows real good potential as customer.

MAYNARD, MASSACHUSETTSDIGITAL EQUIPMENT CORPORATION -
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Olsen : x Smith
Anderson

S Olsen
Sandler
Bell

K.
H.

M.
G.

What are your feelings
In the past, there has

as to the status of options
standings arise at Computer
meetings. In order to help

October 21, 1964

be,
*

a

'on the below?

been a great deal of misunderstanding
in process. Most of these misunder-
Guidance Committee or special status
clarify this situation, I intend to

generate a weekly Status Report on options in process. It is my
feeling that this report should be issued to the Computer Guidance
Committee on a weekly basis for review. At that time, it should
be determined what affect delays have on delivery to customers and
what corrective steps should be initiated.

in most cases, this review will take only a few
minutes at each meeting. Indeed, in some cases if there is no
controversy or problems, it could be cancelled for that session.
I feel that the report should be of the "exception" type, listing
only those items that we are having problems with. This should
help to cut down on the review time.

I hope,

a better
r some cases,
this type
section of
necessary

What I hope to gain by this report and review is
understanding of where the true bottle-neck lies. [ n

this is not always obvious. By reviewing a'report of
at the Computer Guidance Committee, which has a cross
DEC departments, bottle-necks can be isolated and the
action generated.

It would also help expedite matters if a representative of
Production is present when special-scheduling meetings are held
that involve equipment for which Production is responsible.

I hope the proposed report will be of sufficient detail as
to minimize the need of special status report meetings.

: : :3



Save
INTEROFFICE
MEMORANDUM

TO H. Anderson FROM OD. Kuyamjian
S. Olsen
N. Mazzarese
R. Best
G. Bell
H. Crouse
J. Smith

DATE October 21, 1964

SUBJECT

Attached are the particulars of all outstanding major
contracts. Schedule dates prior to which actual require-
ment and specifications for equipment must be established
to avoid cancellation charge are indicated.

The delivery cycle noted is the notification the manufac-
turer requires before delivery of a unit can be made; all are
given as worst case. This time period must be kept in mind
as the expiration date of the contract approaches.

The cancellation clause and incremental price schedule
for each contract are also included.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



VII. Cancellation:

Terms and Conditions of Purchase
- Anelex Corporation - Digital Equipment Corporation
Purchase Order #39700/Ten Series 5 Printers

Delivery of equipment is to be accomplished over an approximate twelve
month period commencing from date of delivery of the first printer. or eighteen
months after inception of this order, whichever occurs first. Delivery of each
unit is to be made only upon a written formal release issued by DEC Purchasing
Department.

Anelex agrees to make machines available fe delivery within a five month
period after release by DEC should DEC require such delivery. Deliveries are
contingent upon not only the receipt of this order, but the establishment of firm
specifications for the equipment to :be delivered. Any unusual amount of time
required 'to resolve specifications after receipt of release shall be cause for
extended delivery dates.

termination at the convenience of DEC, the full extent of DEC's liability will be
computed on the basis of a) procurement of parts by Anelex and b) labor effort
directed to the assembly of the equipment,

In the event only a partial of this order is filled due to the

a) Procurement of Parts: Those parts peculiar to DEC's equipment and procured by'
Anelex at point of termination of the order, or of'a particular release, by DEC will
be subject to a cancellation charge of 100% of Anelex's procurement costs with the
following exceptions:

+

Should DEC cancel and/or change specifications for a released unit four months
prior to the delivery date scheduled by DEC's release, there will be no parts
subject to a cancellation charge. Should the speed requirement (300,600,or 1250

lpm) of a released unit be changed less than four months prior to DEC's scheduled
delivery date, cancellation charges for those parts affecting the speed of the unit
will apply.

In the event the character set of a released unit is changed greater than seven
weeks prior to DEC's scheduled delivery date, there will be no cancellation
charges for this change. Should the character set of a released unit be changed
less than seven weeks prior to DEC's scheduled :delivery date, cancellation
charges for the character drum will apply.

Title for those parts against which a cancellation charge is applied will pass to
DEC and the parts may be incorporated into equipment to be released at a later
date against this order. Should the order be terminated and no subsequent
machines released within the Specified time duration of this order, DEC will be
liable for these parts. ;

Signed by
nelex Corporatio

Signed by \

Page 3 of 6 Digital Equibmdnt Corporation



'Terms and Conditions of Purchase
' Anelex Corporation - Digital Equipment Corporation
Purchase Order #39700/Ten Series 5 Printers

b) Labor: Since labor effort directed to the assembly of the
equipment by Anelex Corporation is generally confined to the thirty days
immediately prior ot the scheduled delivery date for the equipment
there will be no labor cancellation charges applicable if point of
termination of the order, or particular release, occurs thirty days prior
to the scheduled delivery date.

If the order is terminated by Digital Equipment Corporation less ~

than thirty days prior to the scheduled delivery date, cancellation charges
for the labor effort will be negotiated by Anelex Corporation and Digital
Equipment Corporation, and if demanded by one or both parties,
arbitrated by an impartial party mutually agreed upon. In any event,
cancellation charges will.be commeasurate with the amount of labor
effort expended by Anelex Corporation.

IX. Changes, Additions, and Deletions: No changes to this order-are
authorized unless made by the cognizant buyer or his supervisors and
substantiated by a formal, written change notice. However, although
this purchase agreement calls for the Anelex Series 5-600 Line Printer,
Buffer, and DEC Interface, DEC may substitute a series 5-300 or'5-1250
Line Printer for the former type in any quantity not to exceed the total
quantity of this order in any combination of types.

DEC will not pay for additional work or extras unless such
additional work or extras have been ordered in writing and the price
therefore agreed upon. Anelex shall not substitute other materials
or accessories or revise specifications for those specified in the order

without written consent of DEC. Changes made by Anelex without an
authorized change notice shall be made at the sole risk of Anelex,
there being no financial recourse against DEC.

Pricing: Equipment delivered to DEC against this order is subject to
the price schedule below regardless of the,total quantity of units or

the speed of the units delivered.

X.

Signed by
A elex Corporation

Digital Corporation

Page 4 of 6
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XIII.

'Terms and Conditions of Purchase
-Anelex Corporation - Digital Equipment Corporation
Purchase Order #39700/Ten Series 5 Printers

. Series 5 Series 5 Series 5
300 lpm 600 lpm 1250 lpm

Printer $10,500.00. $12,500.00 $18,750.00

Buffer $ 4,675.00 $ 5,050.00 $ 6,085.00

Interface $425.00 $ 425.00 $ 425.00

Replacement Parts: Anelex reserves the right to discontinue its products -

without notice and make modifications in design at any time without
incurring any obligation to make such modifications to products
previously supplied', Anelex does, however, guarantee to supply
replacement parts at then current prices for a period of at least five years
from date of shipment for any standard products.

A complete set of finished Operation and Maintenance manuals must
be delivered, at no charge, within thirty days of delivery of each printer.
Additional manuals are to be made available upon request for a charge :

of $15.00 a set.

Patent-Copyright Indemnity: Anelex agrees to defend and hold harmless
DEC, its customers, and those for whom DEC may act as agent, from
all claims, liability, loss, damage, or expensé, including counseling,
fees, arising from or by reason of any actual or claimed trademark,
patent, or copyright infringements, or any litigation based thereupon,
with respect to the articles or'services furnished hereupon, whether by
reason of their sale or use, except those for which DEC furnishes
complete specifications. Such obligation of Anelex shall survive
acceptance of goods and services and payments therefor by DEC.

@ x :

:

:

:

:

Proprietary Information: Anelex agrees that.the proprietary interest
of DEC in the material it supplies will be respected. All information
is transmitted in confidence and may not be disclosed to unauthorized
individuals. Any information pertaining to this order which Anelex
wishes to release for publication must first be submitted to DEC for

approval. :

Signed by .

Anelex Corporation.

Digital Equip n Corporation
Signed by

Page 5 of 6 .



'PURCHASE ORBER PAGE 7 OF 13
GHANGE ORDER NCTICE #1EQUIPMENT PURCHASE ORDER NO. 37939

CORPORATION OUR PURCHASE ORDER NUMBER MUST APPEAR ON
ALL INVOICES, PACKING SLIPS AND SHIPPING4

:

MAYNARD MASSACHUSETTS DOCUMENTS

AREA CODE 617 * TWINOAKS 7-8822 TWINBROOK 9-0510 * TWX:MAYN 753 UX DATE: October 2, 1964
SHIP TO

c/o T. W. Gerrettson Co. Thompson StreetP.O. Box 343 Building Sr Room 28

gné-Head Division
Goncral Instrument Corp. DIGITAL EQUIPMENT CORPORATION

VW . asecwey e MeaSS. Maynard, Mass.
vir. J, GollaghorTo BE DELIVEREO BY SHIP VIA TERMS F.0.8, . GOv'T CONTRACT NO

See Below_____-Soa Below- N/A
PLEASE SHIP SUBJECT TO THE CONDITIONS ON THE FACE AND BACK HEREOF THE FOLLOWING:

ITEM! QUANTITY STOCK NO./DESCRIPTION UNIT PRICE AMOUNT

K. Thations In the evont only a partial of this
orccr is filled cue to the termination at the convonicnca

on the basis of a) incremental price increase, bi labor
of DIC, the fell cxtent of will be computey

cirected to the assembly of the equinment,
and c} t of parts by Magne-iiead.

Incremontal Price Increase: Should a portion of the

shipped against the ordor will revert to the
appropriate quantity price as dotermined by the
incremental price schedules

order be terminatcd, the unit price cf cach machine

Tncromeental Price Schadu e

a

Quantity Prine
First or single unit $29,509.00
1 additional $29,009.60

$28,500.00
3 additional $27,750.00

IMPORTANT DIGITAL EQUIPMENT CORPORATION

PURCHASING

2 additional
:

24-

:: \ASE SEND INVOICE IN TRIPLICATE TO :
ACCOUNTS PAYABLE DEPARTMENT

:

PURCHASING AGENT

OF 176 REVISED



PURCHASE ORDER PAGE 8 OF 13

rr EQUIPMENT CHANGE CROUIR NOTICE 1
PURCHASE ORDER NO. 37039
OUR PURCHASE ORDER NUMBER MUST APPEAR ONCORPORATION: 4 ALL INVOICES, PACKING SLIPS AND SHIPPING

DOCUMENTS

AREA CODE 817 * TWINOAKS 7.8822 TWINBROOK 9-0510 * TWX MAYN 753 UX .

SHIP TO

c/o T. W. Company Thompson Sircet
P.O. Box 3434 Building 5 Room 20

DATE: October 2, 1964

Conerol instrument Corp. DIGITAL EQUIPMENT CORPORATIONd Division

Maynard, Mass.
tdon: aa J. Gallagher

TO BE DELIVERED BY SHIP VIA TERMS F.0.B. GOV'T CONTRACT NO

See BclowSee Balow Hawthorne, N/A
PLEASE SHIP SUBJECT TO THE CONDITIONS ON THE FACE AND BACK HEREOF THE FOLLOWING:

QUANTITY STOCK NO./DESCRIPTION UNIT PRICE AMOUNTITEM

5) LaborEffort: Should all ora prction of the order be
temainoted thorwi be no labor canceUstion
charces aptlicablo if point cf terminction of order,
or & particules rolcace, occurs nincty days prior to the

occur ot a polnticss than nincty ut ricT2 i

days prior to the scnecuted colivery ser
scloase, there will bo no Curve

at

eo deliver Gate Ane ht Doc.
Ofwd dolivery cf a relocsed bo to

a cate, of Tesenadulaca
4

Vo wade bee@7

of loss + 1
., Cavs orioraye a : ivory date

established by DEC's teloase, the charges,
to customary industry practice,will be

steed upon by DEC and aed Gitwe this
be subsequently cancolicd, canccllation charges

as outlined will apply.

TT 7

In the event all or a partial of this order is
cancolled, cancelistion chorees for those units
concalled less than ninety cays prior te the scheduled (05)
delivery date ss established by DEC's release, will

IMPORTANT DIGITAL EQUIPMENT CORPORATION

4 A

4AS SEND INVOICE IN TRIPLICATE TO
ACCOUNTS PAYABLE DEPARTMENT ° By PURCHASING AGEN]

PURCHASING
OF 176 REVISED



PURCMAS? ORDER pace e ors

EQUIPMENT PURCHASE ORDER NO. 37039
CHANGE ORDER NOTICES #1

OUR PURCHASE ORDER NUMBER MUST APPEAR ONCORPORATION
MAYNARD*MASSACHUSETTS ALL INVOICES. PACKING SLIPS AND SHIPPING:

DOCUMENTS

AREA CODE 617 TWINOAKS 7-8822 TWINBROOK 9-0510 * TWX MAYN 753 UX DATE: October 2, 1954

SHIP TO

__Sea Botow See Balow See Below Hawthome, Galif. N/A
PLEASE SHIP SUBJECT TO THE CONDITIONS ON THE FACE AND BACK HEREOF THE FOLLOWING:

hieral instrument Corp. DIGITAL EQUIPMENT CORPORATIONDivision

c/o t. W. Gorrettson Co. Thompson Street
> . Eox 343 Bullding 5 Room 20

Modway, Mass. Maynard, Mass.
extion: 3 allagher =

TO BE DELIVERED BY SHIP VIA TERMS a F.O.8. GOV'T CONTRACT NO.

ITEM QUANTITY STOCK NO./DESCRIPTION UNIT PRICE AMOUNT

becomputed on the basis of
attoins tho ead v bo 5 5

and OIC, and a
trated by an mutua ly agreed upon.

expended by ATA

bor

one or hth

any event,
commeasurate with tho amount of labor

5

ne Bead records
perteining to the
records shall be subject to audit by DEC in the event
of cancellation for which the charces ere based en
time ond materials. In the neof such records,
DIC sMH be under no to poy

entitled.
3

to only those parts peculiar to DEC!s equipment {05}

and procured by Magne-Sead at point of termination

charges to which mighad iss be
:

c) of & cancellation charge of
16053 cf procurement cost will apply

IMPORTANT DIGITAL EQUIPMENT CORPORATION
x ) ZASE SEND INVOICE 4N TRIPLICATE TO fe

By
PAYABLE DEPARTMENT PURCHASING AGENT

PURCHASING
DF 178 REVISED



PURCHASE PACE 10 OFl

EQUIPM A! T PURCHASE ORDER NO. 37039

OUR PURCHASE ORDER NUMBER MUST APPEAR ON

Beemer

AREA CODE 617 TWINOAKS 7-8822 * TWINBROOK 9-0510 * TWX MAYN 753 UX DATE: October 2, 1954

SHIP TO

DIGITAL EQUIPMENT CORPORATION

Attention: Mr. J. Gallaghor

PLEASE SHIP SUBJECT TO THE CONDITIONS ON THE FACE AND BACK HEREOF THE FOLLOWING:

of the order, a release, by DEC. Title
os the parts will pass to DUC and the paris may
2 into cauinpment to be released ata ~

the oveer be

STOCK NO./DESCRIPTION UNIT PRICE AMOUNT

1

to Dec.
at any

Yond shall dofsult in performance or chil so iad te
progress 50 as to endanger and

(95)

Dic this order in whole or in part as- it moy procure in such menncr as it
may deem appropriate, the required supplies or

-24 290

IMPORTANT DIGITAL EQUIPMENT CORPORAL ON

hd

ACCOUNTS PAYABLE DEPARTMENT PURCHASING AGENT

PURCHASING
DF 176 REVISED



PURCHASZ waLad 92
4wl

QUITSDS MENT PURCHASE ORDER NO .37039
OUR PURCHASE ORDER NUMBER MUST APPEAR ONoatt

7

ALL INVOICES. PACKING SLIPS ANDO SHIPPING
Mee MAYNARD MASSACHUSETTS DOCUMENTS.

AREA CODE $17 TWINOAKS 7-8822 TWINBROOK 9-0510
*

TWX MAYN 753 UX DATE: Octobor 2, 1964

c/o'. W. Govrettson Company Thompson Street
P.O. Lox 345 5 Reom 20

Massachusetts
Gq ji

TO GE LIVERED BY SHIP VIA TERMS B, GOV'T CONTRACT NO.

faa Retour Eawthome, Calif. NAL

SHIP TO

General Insirement Com. DIGITAL EQUIPMENT CORPORATIONDivisica

F.o

PLEASE SHIP SUBJECT TO THE CONDITIGN:S ON THE FACE AND BACK HEREOF THE FOLLOWING:

ITEM} QUANTITY STOCK NO./DESCRIPTION UNIT PRICE AMOUNT

boyond the wane or

unicss the eae by tia Su

of o bocomes
insolvent oF ooneral oseignizont bre
of erecitors, or a of

SE. aczees to"
for Xvwhom DIC mey act as agonmt, foota cll cla rasa

liability, loss, Gamage, or including

;

infringements, or any litigation based theroupon, vith
;

woh Vaces or ome: :

cess out OF Causes
tat 7

7

of an
couceafe at "ht of

Ian
ee oe ino obtaine! ELON Cutos

Ty " ne dec LG 3 by
we

on or}a
Cy Met is

GasG roid AWC
1

counseling ices, aricing fromo Yeason os Cay
ectusl cr claimed of coayrightneko

DM, 24 20

IMPORTANT DIGITAL EQUIPMENT iq CORPORATION

D y IN TRIPLICATE
ACCOUNTS PAYABLE DEPARTMENT AGENT

By
PURCHASING

PURCHASING
Cr 378 REVIGEO
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OUP PME ADT PURCHASE ORDER NO.

CORPORATIO NM OUR PURCHASE ORGE?
ALL INVOICES, PACKItG :

MAYNARD MASSACHUSETTS
:

te.DOCU}

78922 TWINBROOK 9-0510 » TWX MAYN 753 UX DATE:
:

SHIP TO
r >DIGIT L «0

+
* td 1

: :

e
GOV Y

C
7

? SUSJECTTO THE CONDITIONS ON. THE FACE AND BACK HEREOF THE

STOCK NO./DESCRIPTION UNIT PRICE

20" Memory Drum Systems

FO 8. ATERMS

OV :

4
~

>
<

4 4

t

a +

:

:

a
5

:

teow

a
a

:
4

: :

:

4
:4

1
d sr

IN TRIPLICATE TO
MENT: : :

, FOLLOW-UP



:

d
1

: : :

4

» MAYNARD* MASSACHUSETTS
i7 + WH a 7-8872 TWingrooK 9-0519 TWX MAYN 753 UX"4

*
+

x FOS

STOCK NO./DESCRIPTION

20" Memory Drum Systems

~

®

a
~

~

ok

PURCHASE ORDER :

OUR PURCHASE CREE if

ALL INVOICES, PATK

aa
+

TO This CONDITIONS ON THE FACE AND BACK L4 rOF TH

é

:
2 :

DOCUMENTS

DATE:

i SHIP TO
wn bd

~ a?3
: a aa:4

3 DiS! ::

:

+:

1 TON

1

: :
: :

UNIT PRICE

®

:

:

:

:



APPROVED BY DEC

TORMINATIONbj

Digital reserves the right to terminate this order at Digital's
convenience, provided, however, that Digital shall, notwithstanding
any exercise of such right of termination, accept delivery of all
units scheduled for delivery during the succeeding three months and
forecast for the fourth and fifth months, as such deliveries are
scheduled and forecast, pursuant to the provisions of the following
Paragraph F of this attachment to the order,

Digital may, however, in the event of the exercise of such
right of termination, reschedule deliveries for the units previously
forecasted for the fourth and fifth months, so as to provide for
the delivery of the aggregate number of units forecasted for said
fourth and fifth months during the period ending ninety (90) days
beyond said fifth month. Such in the event of such
termination, shall be made in the Notice of Termination, which
notice shall be in writing and the effective date of such termina-
tion shall be the date of receipt by Midwestern. If Digital does
not elect to exercise the privilege of such rescheduling for the
fourth and fifth months, then and in such event the previous fore~
cast for said months shall then be considered as a firm delivery
schedule.

In the event of a termination at the convenience of Digital,
the price per unit under this order shall then be the increment
price of the total quantity ultimately delivered under this order,
in accordance with the prices set forth in attachment 2 hereof.
Responsibility for finished goods in process and raw materials
purchased by Midwestern and specifically assigned to this order

Midwestern Instruments Contract

@ M3000 Tape Transport

IrPURCHASE ORDER 29318 ACCEPTED BY MIage 4 of 8
ADDITIONAL ARTICLES OF CONTRACT

2



SEMEN? 1
DEC PURCHASE ORDER 29318 ACCEPTED BY MI
Page 3 of 8

NAL ARTICLES OF CONTRACT

anc qualified as unique to this order, shall be negotiated by

APPROVED BY DiC:

the parties hereto upon such termination and if agreement for
the payment of said items cannot be arrived at by mutual agree-
ment between the parties, then the parties agree to submit the
same to arbitration,

Midwestern Instruments Contract
M 3000 Tape Transport



APLROVED BY BEC2
DiC PURCHASE ORDER 29318 ACCEPTED BY MI
Pace L

NET

1-9 $11,500
10 - 14 $10,245
15 - 19 $ 9,875
20 ~ 24 $ 9,450
25 - 29 $ 9,100
30 - 39 $ 8,850
40 - 49 $: 8,450
50 - 99 $ 8,312

100 $7,930

in addition, the prices in the above table shall not vary
over the life of the purchase order. However, in the event of
a change in specifications or design, which are mutually agreed
upon by both Midwestern and Digital, then consideration shall
be given to repricing.

t

Midwestern Instruments Contract
M 3000 Tape Transport

A : :



PU
AQ iJ P M NI T PURCHASE ORDER NO. 3761

OUR PURCHASE CRDOER NUMPER MUST Oh

GL? TWINOAKS 7-8822 TWINBROOK 9-0510 TWX MAYN 753 UX
DATE:

August 24, 1004
SHIP TO

e

Long Island New York Building 75 Rocm i2
Maynard,Mr. Karlson

T CONTRAST NO

SHIP SUBJECT TO THE CONDITIONS ON THE FACE AND BACK HEREOF THE FOLLOWING:
1STOCK NO /DESCRIPTION UNIT CE 7

a

{primed only) S7LZ.00

@ is

TO

In the Corporation
cate

to @t the of

unies will revert to the en
Caandity price per the &

nodule below. This is the extont

RECEIPT OF AND ACCEPT THIS ORDER SUBJECT TO TERMS AND CONDITIONS SHOWN ON THE FACE AND
RN TO ATTENTION OF PURCHASING DEPARTMENT.

DATE SIGNATURE OF AUTHORIZ( OF L
4

_



Page 2 of 2
PURCHASE GRDER

EOUIPMENT PURCHASE ORDER NO. 37611

CORPORATION OUR PURCHASE ORDER NUMBER MUST :
ALL INVOICES, PACKING SLIPS AND SHI :

MAYNARD MASSACHUSETTS DOCUMENTS

Ania OOL S17 TWINOAKS 7-8822 * TWINBROOK 9-05/0 * TWX MAYN 753 UX DATE:
Buguat 24, 1954

SHIP TO

Dicgitronics Corporation Thompson Street
Avenue Buildingue: Room 12
Long Island, New York Maynard, Massachusetts

ectontion: Mr. Karlson e
GOVT contract NO

ENTDIGITAL :

7
+

: > & " €D BY SHIP VIA TERMS F.9.8.

N/A N/30 Alberton
PLEASE SHIP SUBJECT TO THE CONDITIONS ON THE FACE AND BACK HEREOF THE FOLLOWING:

QUANTITY STOCK NO./DESCRIPTION UNIT PRICE AMOUNT

37729S
t

fneremental Price Schedule

L - 9
10 19 0
20 -34
35

49 80

a

"LEDGE RECEIPT OF AND ACCEPT THIS ORDER SUBJECT TO TERMS AND CONDITIONS SHOWN ON THE FACE AND RE

fURN TO ATTENTION OF PURCHASING DEPARTMENT.

@ i, SELLER'S NAME

GROLR NO

SIGNATURE OF AUTHORIZED OFFICL.. OF : : :

DATE

EV.GOD



Aqreement
Datemec Corp. - Digital Equirment Corp

738815, 51 Transports D2020

Delivery or equipment is to be accomplished over an approximate
month period commencing from incention of this orders

Delivery .of each unit and labor and materials expended against
de ivery is to be made only upoa a written formal release

1issue aby DEC Purchasing Department,

Agreement: At any point in this contract, DEC has the
ootion te alease any portion of the outstanding quantity of
Transports

>

for manufacture andfinished goods inventory by Datamec.
This take the form on one specific quantity or a monthly
production quantity. Datamec will produce so as to place released
waits in finished goods invenito: y n aty days of release.VW Ni

Wow Mav revise the quantity cate at any time provided
Datamec givel ninetv Gays notice on the finished goods schedule
recuizement. As units are compietea and added to finished goods,

will furnish certification oF same :o DEC.

Ne Payment: Invoices for against this order may
to DEC for paymen: upon ent CI system (s) specified

Paymen is due thirty daysfrom aare of acceptance or equipment by
DEC with a 1/2% discountavplicable if payment is made within ten days
of accesiance of equipment DEC will accept or reject equipment
within three weeks of receival, typically within ten davs. F. O. B.
Point is Mountain View, California.

In the event DRC exercises the Inventory Agreement option, Datamec
submit billing of 50% of the unit contracted price for each unit

comnleted together with certificate of completion of equipment.
iInvoic es of this instance are due within thirty days of date of invoice
and are subject to a 1/2% discount if paid within ten days of date of

Billingg for the final 50% of the unit price may be submitted
to DEC upon shipment of the equipment and will bé due for payment
wihia thirty days of date of invoice.

x. Cancellation: In the event only a partial of this order is filled due
to thetermination at the convenience of DEC, the unit price will

to the approoriate quantity price according to the Incremental
Price Schedule. This is the full extent of DEC's liability except

opti02, against which Datamec: has expended labor effort and/or
ose units, released or built against the Inventory Agreement

materia s if those units were scheduled by DEC for delivery or
completion less than ninety days of notification of cancellation.

Signed by
Datamec Corporation

Date
age 3 of

Signed by
Digital Equipment Corporation

Date



Digital Equipment Corp.
> O. 7368 5, Sl Transports D2620
De 4

event, Datamec w 7
1 entitled to cancellation charges equal

tO che production cost > expended on the cancelled unit up toa
maximum of 31,953.00

1

in whole or in part at any time by
wnenever Datamec shall defa in

so fail to make progress so as toe
videc Daramec shall not remedysuch default

1 notice by DEC. After receipt of notice
n default, Datamec may transfer title and deliver

Wa

Ci 1

SUuCN Worx Process as

m aa

of the 265s the
succontractor were obte Lo from

me comply with the order. may
notice becomesif Datamec

es a Ceneral Cnt
& aes X of XT of the Act is filed by or

Datamec.

Signed by
ec Corporation

Date

Signed by
Digital Eculpment Corooration

Date

400 7

order inevent DEC7 by DEC.
he procure lowes

~VW Toa sudolies Or ores

4

WY une

order OV
Os dae

1, benefiz of creditors, or



Purchase Agreement
Datamec Corp. - Digital Equipment Corp.
P. O. #38815, 51 Transports D2020

xt. Pricing: Pricing is subject according to the following:

Incremental Price Schedule

Quantity & Price
Description of D2020, 800 BPI 1-7 8-19 20-39 31-50 51-100

30 ips triple density with $4,340.90 $4,253.00 $4,123.00 $3,906.00 $3,689.00
triple density head

30 ips dual density with $4,240.90 $4,155.00 $4,028.00. $3,816.00 $3,604.00
triple density head

31 2dual den at rey $3,713.00 $3,506.00it 125, ) 3) 00 , 919.00:

dual density head

45 ios triple density with $4,640.00 $4,547.00 $4,408.00 34,176.00 $3,944.00
triple density head

45 ips dual density with $4,540,000 $4,449.00 $4,313.00 $4,086.00 $3,859.00
triple density head

45 ips dual density with 54,415.00 $4,327.00 $4,194.00 $3,973.00 $3,753.00
dual deasity head

Signed by
Datamec Curporation

:

Signed by
n

1 Carma:



Coro. - Ecuipment Corp.

2 The above
and Maintenance Manual furnished with each

& Spare Pans and and

uae ve D2020

combination of Transporis with vervin
Gees, packing Gencities, power reculiements tape soveeds

ces tor transi net conn with a
cos, 800 EPI 20S tape svead, 60

DO aS Speciried sy Datamec.



Description November December January FebruaryReleases March April May June July

re eceint of first unit. Balance not yet

Release #1 - one
unit, 512 data
tracks, 1 clock
track, 15 spare

tion of ttracks.

Delivery Cycle:
4 months

lstMemorv Drum
D-5000

12 after

ce: Ist 7

a

750.06.

Release #1 - ten
units, 600 lpm,
ASCII code.

sth « 15th 15th 15th 15th

12 mos after

: $17,975.00

SPEED AND
THESE DATFS WITHOUT CANCELLA

HARAC TER SET CANN:
Von 68.

BACycle: BE Ni ED AFTER
menths TAR

uration of Contract

Price: dereNas
of heads.

Delivery Cycle:
4 months

Release #1 - 96 data
tracks, 1 clock
track $10,910.00

Balanced not yet
released

30th:
nS

7/7/64 fm

7th
Contract
Expires



<

Description Releases November December January February March April May June

Vermont Research
Memory Drum

10"
Qty. Ordered: 10

quantity of heads.

Delivery Cycle:mos.

M 3006 Release #2 - ten
Qty. Ordered: 50 units.
Duration of Contract
11/8/63 to 5/8/65 Balance not yet

Qty. Ordered: 150
Price: $652.00

Delivery Cycle:
6 mos.

NO SPECIFIED DUFLTION OF CONTRACT] UNITS MAY BE
CANCELLED WITHOUT CHARGE ANYTIME PRiOR TO SKIPMENT,

July August

28thuration of Contract Contract5/28/64 to 5/28/65 None Released
Price: depends on Expires

Release #1 - ten 2 units 4 units 4 unitsdwestern Insts. e

Tape Transport units received.

released. 8th$8,312.00
Delivery Cycle: - --_

Contract
3 mos. Expires

Teletype Corp. Release #1 ~ 150 50 units 10 units 20 units 20 units
33 ASR

10 units 20 units 20 units
units

33 KSR 10 units 20 units 20 units 20 units 10 units
7y Ordered: 120 Release #1-120 30 units 10 units
rice: $460.00 units ~

t



Description Releases November December January February March April May June July August

Teletype Corp.
35 ASR

Oty. ordered: 6
Price: $2,313.00

35 KSR
Qty.ordered: 5
Price: $1,476.00
Delivery Cycle:

7-8 mos.
NO SPECIFIED DU
WITHOUT CHARGE {NYTIME PRIOR TO SHIPMENT.

Release #1 - six
units

Release #1 - five
units

RATION OF CONTRACT. UNITS MA y BE CANCELLED

6 units

5 units

Digitronics Corp.
2500 Reader

Qty. Ordered: 35
Duration of Contract
/24/64 to 8/24/65
Price: $714.00
Delivery Cycle:

6 week

Release #1 - twenty
units; five received

4 units 4 units 4 units
3 units

24th
Contract
Expires

Datamec Corp.
Tape Transport

D2020
Quantity: 51
Price: $3,689.00
uration of Contract
18 mos. after incep-
tion of order.
Delivery Cycle:

3 mos.

A FIRM
NOT YE' BEEN MADE

COMMITTMENT HAS



@
DATE 22 October 1964

INTEROFFICE
MEMORANDUM

SUBJECT PDP-5 Programming Course
TO All Sales Personnel FROM gg, Steinberger

All District Offices
Receptionist Bidg. 12
K. Olsen
H. Anderson
8. Olsen
N. Mazzarese
R. Beckman
fT. Johnson
A. Hall

The following individuals are scheduled to attend a one-week
PDP-5 Programming Course convening 2 November 1964:

Consolidated Systems Corporation Mr. 8, Hallmark
Digital Equipment Corporation Mr. F. Hibberd

Equipment Corporation Mr. 8. Maminski
DECAN Mr. C. Payette
Dow-Jones & Co., Inc. Mr. A. L. Pauiding
Bastman Kodak Mr. G. Kittleson
Foxboro Company Mr. R. Davisson
ransdeta

Tranadata

2

DIGITAL QUIPMENT CORPORATION + MAYNARD, MASSACHUSETTS



INTEROFFICE
MEMORANDUNM

DATE October 22, 1964
SUBJECT Engineering Programming Committments

TO K Olsen FROM L Hantman
G Bell
W Hindle
H Anderson
R Beckman
J Shields
J Hastings

| . Things to be done.

PDP-6

1. Changes to card reader test to allow variable rate reading.

2. Console switch and register test.

3. 630 Full Duplex System.

4. 516 Tape Specification Test.

5. Drum Test.

6. 340 Interface and Data Test.

7. DECtog probably should be re-written for the following reasons:

a. It was never fully debugged.

b. Additional tests must be added.

c. Changes to existing tests must be made.

d. Changes must be made for compatibility reasons.

7

7

:

8. Additions to Memory Tests for dynamic testing (timing, etc.)

PDP~1

1. Changes must be made to.the DECtape routines for compatibility.
purposes.

2. 57A test must be completed.

DIGITAL EQUIPMENT CORPORATION + MAYNARD, MASSACHUSETTS



Page 2.

PDP-4

1. DECtape routines must be revised for compatibility changes.

2. Sort must be completed allowing typed input.

PDP=5

1. Engineering tests for Stockebrand's module line. Both on-line
testing, and calculating programs are necessary.

PDP-7

1. Work should begin on analysis of proposed PDP~7 assembler.

2. Outline of PDP-7 job handling system with possible use for PDP-8.

GENERAL

1. Completion of routines necessary for existing equipment as per
J Shields. This includes a great many programs for various pieces

Il. Present Allocation of Manpower

1. L Hantman.

a. Overall supervision of all Engineering Programming

of peripheral equipment on all computers.

:

requirements including PDP-7 system, Bus-Pak, and
flexowriter operations.

i

b. Completion of PDP-6 time-shared DECtape routines.

c. Completion of 570 acceptance tests and 57A compiler
on PDP-4. ;

d. Completion of Sort

e. Completion of 57A compiler for PDP-1.

NAR DZQUIPMENT CORPORATION MAY
:
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2. Leo Gossel.

a. Updating of instruction test on PDP-6,

b. Instruction test for LINC.

c. PDP-5 Drum Test.

d. PDP~4 Plotter Test.

e. 580 Tape System on PDP-5.

f. Automatic Program Priority Interrupt on PDP-4.

3.We R Winslow.

a. Supervision of PDP-5 systems programming.

b. DECtape routines for PDP-5.

c. Liaison with J Pitts on Module Tester.

4. D Brown.

a. Memory tests for PDP6.

b. 516 tests for PDP-6.

c. 340 tests for PDP-d.

5. D Fellows.
t

a. Revisions and testing of PDP-4 programs with ASR 33.

b. Magnetic and DECtape system for Assembler and FORTRAN.

Cc. Teaching necessary for NYU PDP-7 (4).

d. FORTRAN hand-holding for Columbia University.

e. Specifications of PDP-7 system.

DiGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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6. G Colicelli.

a. Completion of testing and documentation of the
Bus-Pak program.

b. Magnetic and DECtape system ability.

c. Job analysis program.

d. Infotrieve.

e. Generalized report writer.

Ill. Immediate consideration should be given to how we are to get the work done
considering present conditions ~ but what then?

DEC is no longer the small, homey company it was even two years ago. As our
product line expands, as sales grow and especially as we become more software
oriented (both from an engineering and systems standpoint) we have got to make
some long range plans. Such plans should have been made a long time ago, but
instead of worrying about the past (or even the present) let's think about the future.

The easy answer is: "Get more programmers". While necessary, this is hardly
the complete solution. How many do we need? What will they be doing? When
will they be doing it? Who will they be responsible to? etc., etc. Obviously, :

none of these questions can be answered until we take the time to estimate and
control our future committments. First, we need someone to take full responsibility
for programming. That person must have the responsibility and facilities for esti-
mating company requirements in all areas, engineering, systems, production,
sales, applications, etc. Above all he must have the ability to get (or at least
try to get) the people necessary for the job and be able fo define the specific
areas of responsibilities of the different programming groups. The individuals
-responsible for each of the groups must be absolutely sure that they will know just
what programs are needed, who they will have available to do it and when the
programs must be done. While the shifting of programmers from area to area pro-
vides a flexible method of solving instant crises (and no doubt if will always have
to be done) it should be kept to a minimum so that some possibility remains for

estimating work loads and capabilities. As things stand now, none of the groups
(and possibly, especially, the Engineering Programming Group) have been able to

one of my primary functions was to provide programming help for projects like
Stockebrand's new module line. As a matter of fact, | was hired to do exactly :

that. However, at this moment, when Tom asks for help, my answer is: "It's
impossible." WHY? Equipment is being shipped almost daily without adequate :

programs. WHY? Changes must be made to existing programs and new programs
are needed, but no one is available to do them. WHY? The list can go on for

DIGITAL ZQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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The answer is simple. In the last analysis it is simply that the company has let me (us)
down, not knowingly or willingly, but because no one has taken the time to think of
DEC's responsibilities to our customers and our own in-house engineers. They need

were small but it will not work now. DEC is expanding and fo remain competitive
our software capability (which in spite of everything is darned good) must expand

In addition, DEC must determine, realistically, the cost of its programming. Compared
to, other companies, we get our programs comparatively cheap but we still don't know
what it costs us. I'm pretty sure faulty estimates are being made as to the cost of
programming necessary for computer revisions or additions mainly because, except in
rare instances, NOBODY HAS EVER ASKED ME FOR ONE. Construction requisitions
come in and in some cases the machine is almost ready to be shipped before any concern
for programming is heard. Accounting still does not give me a report concerning the
money (hours) charged to EN numbers by members of my group. How can the Project
Engineers possibly know what programming is costing them?

Obviously the time has come for a serious re-appraisal of our programming abilities,
and | seriously recommend that it not be put off until "later".

LH:ASJ

DIGITAL QUIPMENT MAYNARD, MASSACHUSETTS
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H. Anderson-
S. Olsen
NR. Mazzarese
R. Beckman
T, Johnscn

2 November 1964

Mr. J. Moore

Mr. Yonda

INTEROFFICE
MEMORANDUM

SUBJECT ppp-6 Mantenance Course Convening 2 November 1964

Receptionist, Bidg. 12
All Sales Personnel
All District Offices

DATE 26 October 1964

FROMR, BernierTO K. Olsen

The following individuals are scheduled to attend a four-week
PDP-6 Maintenance and Familiarization Course convening Monday,

Lawrence Radiation Laboratory, Livermore
Lawrence Radiation Laboratory, Livermore
Brookhaven National Laboratory
Brookhaven National Laboratory

Mr. J. Noonan
Mr. Weiss

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



INTEROFFICE
: MEMORANDUM

DATE October 28, 1964
New Technician TrainingSUBJECT Course - Starting Monday,
November 2, 1964 FROM Bob LassenTO

K. H. Olsen
/H. E. Anderson
R. Best
W. Hindle

Because of the critical company-wide need to step up
the training of our new and inexperienced technicians,
DEC has established a full time accelerated training
course.

The purpose of the course is to prepare inexperienced
technicians, who have the equivalent of 2 years ad-
vanced electronic schooling, for production job assign-
ments throughout the company as quickly and as effec-
tively as possible. The course is designed primarily
for newly hired people. However, qualified and deser-
ving technicians may be selected from within, provided
they have the necessary technical qualifications and
provided they have not already had equivalent digital
electronic training. Employees will be selected from
within only after they have been tested and interviewed.

Classes will be held in the training area in building 3

on Monday through Friday from 8:15 A.M. to 5:00 P.M., and
will continue on a full time basis for approximately two
months.

The first class will start on Monday, November 2, 1964.

This is our first comprehensive technical training effort,
and if the "pilot course" proves to be productive, we

will conduct these classes four times a year. Course
standards will be high and each student will be expected
to maintain these standards.

If you wish to recommend a technician whom you feel meets
the necessary pre-requisites, please contact me and I
will arrange for their technical interview and testing.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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- 2 -

NEW TECHNICIAN TRAINING COURSE OUTLINE

Circuits
Numbering Systems
Logic (Boolean)
Test Equipment
DEC Symbols and Prints
Ggating
Flip-Flops
Registers
Timing and Synchronization
Counters
Arithmetic Operations
Core Memory

Drums and Disks
A/D and D/A
Card Readers
Displays

:

Line Printers and Plotters

DIGITAL QUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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INTEROFFICE
MEMORANDUM

:

DATE October 28, 1964

SUBJECT
TO G. Rice FROM Arthur Hall

H. Anderson
N. Mazzarese
R. Lane
F. Fortin

:

On 10-23-64 and 10-24-64 DEC made a very rough test of a PDP=6 at Acton Labs. in order
to estimate whether or not the computer will meet the specifications of MIL-I-6181D, a
radio frequency interference specification.

CONCLUSION: The PDP-6 almost certainly meets the requirements of MIL-1-6181D/
MIL-1-26600.

Before the test was started it was known that certification of success or failure was not possible
because:

1) The computer selected for test was not functioning properly and did not have a paper a

tape punch installed. (Therefore all modes of operation could not be tested.)

2) Equipment available at Acton Labs. closely approaches but does not quite reach the
top frequency required in the specification.

It was also understood at the time of the test that there would not be time to complete all the
tests.

There are 4 major equipment classifications mentioned in these mil. specs. From the language
used in the Class descriptions it is not clear whether or not the PDP-6's Saunders Assoc. are
interested in fall under Class | or Class Il. Class | provides for radiated RFI to be measured at
1 ft. while Class Il provides for measurement at 25 ft.

The PDP-1 and PDP-4 tested previously as well as the PDP-6 just tested fail to meet the pro-
visions of Class | . It is not possible to administer the Class II tests because the screen room
is not large enough to put an antenna morethan about 2 ft. from the computer.

On the basis of interpolation from preliminary data | believe that all the computers tested up to

now will meet the requirements of MIL-1-6181D/MIL-I-26600 if the equipment is judged to be-
long in Class Il. {I will have better, but not conclusive data early next week.)

AH/mro

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS
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MEMORANDUM

DATE October 29, 1964

N. Mazzarese G. Belden
G. Rice G. Bell
E. De Castro R. L. Best
J. Fadiman R. Hughes

R. Wilson FROM Arthur HallK.H. Olsen
\H . Anderson R. Lane

Recent general interest in Radio Frequency Interference testing prompts this
memo which gives an idea of the general labor and dollar outlay necessary
if DEC were to undertake this testing.

EQUIPMENT CORPORATION + MAYNARD, MASSACHUSETTS
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Page Two.
Provisions for Testing Computer Equipment per MIL~1-26600

Below are some notes on equipment and measures necessary to qualify equipment under
MIL-I-26600. (The number before each paragraph is the MIL-I-26600 paragraph reference.)

4.1.3 "A test report conforming to MIL-T-9107 shall be submitted to the procuring
activity prior to submission of the preproduction model for acceptance."

4.1.4.1 Interference measuring equipment will be calibrated periodically with labora-
fory generators.

4.1.7 "A minimum of three raeasurements shall be made in each frequency octave."

4.1.9 A power line stabilization network shall be inserted in each ungrounded
power suppry lead.

4.2.1 Ambient interference level during testing should be at least 6 db below the
allowable specified interference limit. :

4.2.2 Equipment to be tested:must be on a copper or brass ground plane and must,
if if is not in a screen room, rest on a large metal support plane.

4.2.5.2 Power cables from the equipment under test shall be 24+ 1 inch between
the equipment bay and the line stabilization network. :

4.2.5.2.1 Interconnecting leads between bays not connected together will be 3.5+ 1.5
ft. long.

4.2.8 "The equipment under test shall be loaded with the full mechanical and
electrical, or equivalent load, for which it is designed."

4.3.2 "Radiated interference fields in excess of the values given in figures 6, 7, 8
and 9 shall not radiate from any unit, cable, or interconnecting
wiring over the frequency range of 150 KC to 10 gc for CW and pulsed CW
interference and 150 KC to 400 MC for broadband inpulsive interference."

Xerox copies of MIL-I-6181D (which refers only to electronic equipment intended for installa-
tion in manned aircraft) and MIL-1-26600 are available from Arthur Hall.

CORPORATION » MAYNARD, MASSACHUSETTS
:



Page Three

Subject: RFI Testing

RFI testing is generally accomplished in a screen room however it can be done in quiet
areas away from flourescent lights, rotating electrical machinery, relay equipment or
fast rise-time logic.

A quick survey reyealed that we could not test at DEC (without a screen room) except
probaly in the center of Building 3 after DEC working hours.

Equipment costs known this date are shown on the following pages. The only three
companies manufacturing wide range noise testing equipment (to the knowledge of a

testing lab.) are Empire Devices, Stoddart and Polarad. Polarad has declined to
yuote on equipment due to "prior committment."

Screen room or not, a large metal support for the equipment topped by a 12 sq. ft.
copper or brass ground plane is required. Also necessary are the 50A power line stabi-
lization network.

:

Test 'results ave subject to a great deal of interpretation and it usually takes an experi-

@ enced person to run the tests properly. (So said a representative of Empire Devices.)

CORPORATION - MAYNARD, MASSACH US
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Cost of Equinmert to Test per MIL-1-26600

Emptre Devices Equipment

A. Frequency range 150ke to Ige
Basic Instrument BA-105 $1,980
Tuners for various consec. TA 1,500
frequency ranges Ti 980

T2 1,160
T3 1,700

Antenna kit 150ke to 30me. LM-105 335
Antenna kit 20me to Igc. 720
Switching unit 60

B. Frequency range Igc to 10gc.
Basic Instrument BA-112 3,790
Tuners for various consec. TI (Ige to 2gc) 2,790
frequency ranges T2 (2gc to 4gc) 2,790

T3 (4ge to 7gc) 2,790
T4 (7gc to 10gc) 2,790

:

:

TOTAL $23,385

Equipment can be rented for 20% of cost (Ist month)
85% of rental may be applied to cost if purchased. :

AH/mro

CORPORATION MAYNARD, MASSACHUSETTSfi N
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MEMORANDUM

:

DATE October 31, 1963
SUBJECT
TO K, Olsen R. L. Best FROM Arthur H. Hall

. Anderson G. Bell
N. Mazzarese R, Maxcy :

G. Rice E.T. JohnsonJ. Koudela E. DeCastro

The following letter represents the formalization of decisions by persons
mentioned above in either their private or committee capacities. It is to
insure that there is general agreement on prices and specifications before
formal quotation that this letter be circulated.

This letter will be mailed Wednesday, November éth.

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS
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equipment corporation
MAYNARD, MASSACHUSETTS
TWinoaks 7-8822 TWX MAYN 816

Mr. Roy Fine
Manager of Operations
Foxboro Company
21 Strathmore Road
Natick, Massachusetts

Dear Mr. Fine:

The current situation on magnetic drums is as follows:

Available as standard items:

Type 24E (1800 rpm) 32,768 words $36,200
Type 24F (1800 rpm) 64,536 words $38,680
Type 24G (1800 rpm) 131,072 words $43, 400

Type 24E may be expanded in the field to #24F or #24G, Number 24F may be

panded the field to #24G Prices and approximate times below apply.

#24E field conversion to #24F $2,288 plus about 25 hours*
#24E field conversion to #24G $6,864 plus about 60 hours*
#24F field conversion to #24G $4,576 plus about 40 hours*

Field installation charges may be applied at the discretion of DEC for in-house
drum configuration changes due to changes by Foxboro in the purchase order.

Type 24E and #24F drums may be obtained in a smaller physical size allowing
expansion only to 65,536 words maximum at the following prices.

Type 24E (1800 rpm) 32,768 words $33, 600

Type 24F (1800 rpm) 65,536 words $36, 280

#24E field conversion to #24F $2,288 plus about 25 hours*
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All drums mentioned above are available at no extra charge with a 3600 rpm
motor. Drums above equipped with this motor would have one half of the word
storage and the average access time would be divided by two.

All drums above are available in 18-bit configuration for PDP-4 a
configuration for PDP-5,

in featyre}, access time, buffering, instruction etc. to the #24 except that they are
A new DEC offering is the Type 250 Drum for PDP-5 These drums are equivalent

bit.32,768 word maximum size.in

Type 250B (1800 rpm)
Type 250C (1800 rpm)

#250A field conversion to #250B
#250A field conversion to #250C
#250B field conversion to #250C

8,192 words $18,800
16,384 words $19,500
32,768 words $21,500

Type 250A (1800 r

$ 530 plus about 16 hours*
$1,674 plus about 18 hours*
$1,144 plus about 20 hours*

Discounts are available on #250 drums on exactly the same basis as for the #24
drum.

To confirm our telephone conversation, the estimated hours to install additional
core memory modules (in the field) on PDP-4 computers ordered from now on are
as follows:

First additional 4K 10 hours
Next additional 4K (incl. memory extension 20 hours**

control)
Each additional 4K 10 hours

The details of the order numbers for PDP=4 Teleprinters (asked for by your office)
are as follows:

Model 28KSR

Typing Unit
Keyboard
Type Box
Motor
Console
Gears

Page Printer

LP87RX/AGY
LK16ARK
151930
LMU3
LAC 203AB238
161295
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Also offered at this time is the #141 Parity Checking Option for PDP-4 priced

discount. The $3,200 price holds only if the option is included in the original
computer order. Field installation is impractical and would be prohibitively

at $3,200 for the first 4K. This option may be included in the regular PDP=4

expensive in both money and downtime. Price to include addition memory is
$650 per each additional 4K,

The #141 Parity Checking Option adds parity bits as necessary on every memory
store operation and checks parity on every memory retrieval operation. Odd
parity is used. Parity errors would be indicated by a light on the operator console.
The parity error flag (which turns the light on) is cleared by a "Begin" pulse or
by an IOT. A parity error would cause an interrupt or not under control of a
"Parity" switch on the Operator Console.

If you should require more details concerning the subjects mentioned above or
about any other matters, | will be glad to help you.

Yours truly,

DIGITAL EQUIPMENT CORPORATION

Arthur H. Hall
Computer Design Engineer

AHH/lal
* To be charged at DEC Maintenance Prices
** -Presuming that the additional memory and extension control are mounted in

a new bay and checked out at DEC before installation.



INTEROFFICE
MEMORANDUM

DATE September 4, 1964

SUBJECT Notes on Production Goals for New Modules

Harlan Anderson.~
Stan Olsen
Dick Best
Loren Prentice
Bob Hughes
Tom Stockebrand
Phil Backholm

TO Maynard Sandler FROM Kenneth H. Olsen

We have set some approximate production goals which we would like to

achieve one or two years from now. This is so that when we purchase equipment
and lay out space we'll have some basis to work from. We're not purchasing
excessive equipment that will now produce these rates but when we' can spend a

little more money to obtain these rates we do it. While we're laying out space,
we lay it out assuming that we'll later fill in the equipment to accomplish this.

@ We assume that at that time the modules will be paying about $10.00 a

piece and to make the big effort worthwhile we should sell a million dollars a

month. This will make 100,000 modules per month or, on a 2Q.day month, it will
be 5,000 per day. If we assume 6 ceramic chips per module it is 30,000 per day,
and if there are 20 diodes per module it is 100,000 diodes a day 'and with 5 transistors,

it will be 15,000 transistors a day. In chart form it works out the following way:

Modules Ceramic Chips Diodes Transistors

Year 1.2 million 7.2 million 24 million 3.6
Month 100 thousand 600 thousand 2 million 300 thousand

Day 5 thousand 30 thousand 100 thousand i5 thousand

Wofers 200 30 :

This is ssuming hat we get 500 dice per wafer. This is a reasonable guess

if the dice are 30 mils square. If the very bit of a 7/8 inch wafer were sed, there
t is enough area to get 660 dice. There be some re jects and the corners cut off

$5.00 for the basic wafer we have already invested a penny per dice. If we invest

considering we haven't started the process of the wafers as yet.

the wafer and so 500 is probably good number if we get a high yield If we pay

$10.00 in the wafer, the materials are two cents per dice. This is a high number

DIGITAL FO!HIPMENT CORPOFE iON MAYNARD, MASSACHUSETTS
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It is interesting to note that if we go from 30 mils square to 20 mils square
we get 2.2 times as many dice out and if we go to 10 mils square we get 9 times
as many dice. We want to make the chips as large as possible because mechanical
handling is the big problem but if we ever get to using 24 million diodes per year,
the cost of the material might be high enough to be worth more expensive handling
equipment. For now, getting into production is the most important and we'd better
use large dice.

There is, however, a way which we could have our cake and eat it too.
We can put two diodes on one chip with a common cathode. This would be useful
in the bulk of our fast diode applications. The RO02, the R111 and the R141 all
use diode pairs with common cathodes. In addition, the diode capacitor gate uses
five diodes, four of which are pairs with common cathodes. If we do this, it would
almost cut in half the number of diode dice we need.

For the non-planer forward biased diode, we might someday make this with
integrated circuit techniques to get four in series on one chip with two terminals
but for now we might use a similar technique like stacking four wafers together
under pressure and heat so that they are thoroughly soldered together like plywood.
We then saw them up or cut them out with an ultrasonic cutter and we can then

same technique.

drop them on our ceramic hip d we only have one unit to handle = d only one
lead to weld. For those pplications where ust two are needed we can use the

Ken Olsen

KHO:ech

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS
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September 4, 1964
s Management Operational and Accounting Reports
Data Processing Committee OR, Mills

:

:
: :

:

CC- Members of the Works Committee

In reduction

In considering the reports that would be required for managing, operating and accountingwithin the company, the objectives of these reports by area within the company have to be
considered, This proposal attempts to view the entire reporting problem within the companyas only then will we be able to accumulate and disseminate information which will result in
the highest return on our investment and concomitantly the highest profits on our product line.
| have blocked out a program in five phases as follows:

Phase 1 ~ To establish the tone of the program with stated objectives.
Phase 2 - An examination by area of the company requirements.
Phase 3 - A detailed program of reports by area of operation.
Phase 4 - A consideration of Phase 3 in the light of computerization vs. manual.
Phase 5 - The generation of these reports and the handling and interpretaion and

analysis by a report organization.

As will be seen in the following presentation, the basic areas of business flow within
the company which are necessary to control 80% to 90% of our dollars are confined to few
gross variables, but with the execution within each variable, in some cases quite intricate.
From the generation of the order to interpretation into production figures, the accumulation
of cost, raw material, direct labor and overhead, to eventual stocking in Finished Goods, out
to the customer through Sales and billings, back front the customer Receivables in cash, is the
basic framework with pricing, trends in cost, sales, etc. following on from these.

4

Types of Reports
t

Repor ts fall into three gross categories in order of importance as follows:

1. Action Reports
These are reports to all areas of the company which require action on the part

of the Manager in order to correct, institute or expand areas of responsibility.

2. Status Reports
These reports fall in the area of forecasting and reporting of performance

against established norms in order that the manager may know how he performs against what
is hopefully a known bench-mark base .

3. Historical Reports
These reports are a reflection on past performance of the company used most

often in predicting future costs or expected results from a given course of action, performance

: a : : :
:
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1. General Management

6. Engineering
7. Technical Publications
8. Administration

:

9. Purchasing

Control Areas within Functions

Orders by product vs. Forecast
Production by product Forecast vs. Actual for Profit & Loss, Balance Sheet,

Number of Employees, Inventories, Plant and Equipment, Cash Performance,
Financing Requirements, Engineering Project Review, Product Line
Performance, Return on Investment, Product Line to Product Review

-2

of sales territories from one year to the next by customer by branch by state, etc. Valuesto be obtained from these are many properly followed up.

Ina general way, these reports could be disseminated to management, product line
:

coordinators and first line supervisors,
:

Areas of Reporting

In cons!dering the first areas of re porting, | would like to discuss the followina poss!ble approachas :

2. Sales :

3. Finance and Accounting
4. Sales
5. Production

:
:

General Management1.
An initia ist of happenings to be re ported might be as follows:

2. Sales
Sales by Product
Branch, Customer, with emphasis on exception reporting of purchases

between years to show customers who have not performed as well
as previous years and those that have performed better.

Sales, high to low, primarily to give us an idea of how committed we are
to our various customers. :

The usual Renegotiation reports and Accounting Reports :

Expenses by branch office
Subsidiary Operations
Forecast
Procedures

:

7
4
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3. Finance and Accounting :

This area will be dealt with in detail under phase 2 of our program, but
for the moment these areas look like major ones to consider at this time:

General Accounting
Forecasting
Foreign Operations
Business Statistics
Cost Department
Accounts Payable
Accounts Receivable
Tab Operations
Project Reporting
Report Section

4, Production
Regular reporting of product production
Labor Usage
Material Usage
Overhead Costs, coordinated with pricing considerations
Purchase Requirements

would seem to be major areas of consideration. Inventory balance would
be implied from requisition and purchase report considerations. | would like to discuss
in some detail here under phase 2 the objectives of our reporting by level of supervision.

5. Engineering
The prime item in this area is control of projects with a secondary of

employees and overhead expenses. | believe reports for forecast vs. actual by project
with strong product line orientation, plus manpower requirements and a regular review

control the bulk of expenditure here. Details of this reporting procedure will be
4
7

covered in Phase 2.

6. Technical Publications
Reporting of material purchases and accumulation of costs by jobs and

overhead expenses with direct charges being made to projects with separate reporting
for national advertising will pick up the bulk of expense in this area.

:

7. Administration
Since this area deals with the highest level of management, this in effect

would be reporting of results by area of responsibility to top management. This would

seem to involve a grouping of areas of reporting as mentioned above by individual
senior manager for consideration by top management. This would include required
summaries of cost centers by manager responsibility with correlations to products on

a P & L basis.

8. Purchasing
would like to discuss our reporting here by material purchased as it reflects

the total dollars of annual purchases in order to assist them in regulating quantities

CORPORATION MAYNARD NI a :
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of purchase on those items which are undoubtedly the largest number of items but
undoubtedly the lowest value in dollars so that those purchasing considerations come
up infrequently. Reports of purchases by vendor, by type of product, with performance
factors against required deliveries would seem to be prime considerations.

:

Required Analysis Work on Reports

| would like to discuss within the framework of (1) what has happened, (2) what is
happening, (3) what could happen, ona current trend of an operation or happening which
would be covered within a specific report, how much analysis work a manager would like
to have done on the report before he receives it. If he would expect to receive a report with
conclusions from operational results being drawn, this would call for a different approach to
preparing the report.

Timing of Submission of Report Requirements

The following schedule is an attempt to place time factors for accomplishment of the
five phases of this program in order to better schedule our departmental time:

Phase 1 - Objectives of program, September 11
Phase 2 - Examination by area, October 9
Phase 3 - Specific Repa ts by Area, October 30
Phase 4 - Computerization vs. Manual, November 20
Phase 5 - Report Organization, December 18

| believe this schedule is extremely tight as a limited number of people will be able
to do this job, but with emphasis on the preparation on the departmental level, | believe
we can come close to the schedule.

Computerization of Reports

Attached you will find schedules of required reports as currently constituted for the

regular recording of happenings within the company, but does not include output reports.

Output repar ts will be taken care of in Phase 2 of this program.

Summary

| believe if we follow this program with the objective of generating as few reports as

possible with emphasis on action reports within the context of controlling 80% to 90% of the

company activity ina firm manner, that the remaining 10 to 20% which are expenditures of

an almost stable percentage of departmental expenses, we will continue to make a high return

and a high profit.

:
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INTEROFFICE
MEMORANDUM

SUBJECT @xOject MAC -

TO Tom Whalen

4, 1964DATE

FROM Beeb Lane

Project MAC - MIT presently has a WT i consisting of the followingitems :

1. Processor with 16K Memory 160, 000.
2. CRE Display, Type 308 44,300.a Symbol Generator 33 4,900.

b. Intensity Feature 250.
3. Light Pen, Type 32 1,300.
4, Data Control, Type 131 16,500.

6. Micro Tape Control Unit, Type 559 9,406.
7. Micro Tape Unit, Type 555 yuh 4900,otal 217,650.

ing of the icllowings

2, Desa Control, Tyse 16, 600.
3, Be OLS Yare Cone 14,006.
&, wh 7.400.

30, 000.
Ge at 326,990.
? cher. generater 32, 300.
&. & 9,060.
3,

350, 300.

An OY: : Bb can see, +the net difference iss

3dO,

3G2, 258.

5. High Speed Channel Control, Tyee 19 9,600,

They are trading the above system for @ 7 6 configuration consist43

146,106,

:

:
2

246 Less
wee Hes a7

Punch 3,200.

239 669,

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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Theix purchase order number 16284 dated 8-26-64 is for $8,800.00
and covers items 1, 4, 5, & 6 of the PDP-1 and items 1, 2, 3, 8,
& 9 from the PPP-G list, plus a special interface for the Type 30H
Scope to the POP-6 @ (3,100).
ise. BPP=L

$160,000 $146,100
19,509 10, 008
9,000 14,000
94400 9,006

2188, 900 5,500
$184,600

There was a $10,000 error in the HEA memo dated March 20, 1964 which
quoted PDP-6, Item 1 at $156,100, I corrected this, but too late
to get inte their last year's budget.

in s

$194,600 = 184,600 + 16,000 error
-188, 900
$ 5,700
+ 3,100 Special interface to 30H

§ 8,800 Current F.0. Amount

Now BR. Mills has requested funds to purchase additional equipment,
namely: Items 5, 6, & 7 from the PDP-6 list. Aliso we have agreed
to aceept as trade items 2, 2a, 2b & 3 from the PDP-1 list.

14, 300 PDP-6 30,000
4,900 126,000

250 32,300
1,300 188, 300
20,750

Also, since they are trading in their PDP-1, 30H Scope they will
not have any requirements for the adapter covered on their P.O. #
16284 dated 8-26-64 (3,100.).

MAYNARD, MASSACHUSETTSDIGITAL EQUIPMENT CORPORATION
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Consequently, there next P.O. which R. Mills will be preparing
aftex he returns from vacaticn and after he secures the necessary
approvals iss

+ 189,300 Add°l items
'Srace FOP-1 Scope (30H)

167, 550
~ 20,000. error correctics
157,550

- 3, 100
154,450 Net total of new Purchase Order

29,759

Alan Kotok and I have requested a meeting with R. Mills upon his
return to Giscuss this P.0., advise nim of the lateness of the
PDP-G and te assist him in site preparation criteria.

CC; Bob Beckman
H. Anderson
A. Kotok
R. Millis
J. Shields

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



INTEROFFICE
MEMORANDUM

September 4, 1964DATE
SUBJECT BIWEEKLY REPORTS

TO FROM Jack Atwood

K. Olsen D. Denniston K. Larsen
VBR. Anderson J. Burley J. Jones
S. Olsen E. Harwood P, Greene
R. Best G. Huewe R. Cakley
H. Crouse L. Prentice R. Colman
J. Fadiman G. Bell G. Rice
T. Johnson R. Mills D. Henderson
R. Hughes R. Savell T. Quinn
M. Sandler W. Hindle R. LindsayR. Beckman N. Mazzarese J. Leng
D. White D. Doyle R. Smart

The Biweekly Report is dead.

its demise was due partly to its displacement as a communications
medium by the Engineering and Sales Newsletters and partly to thefact that contributions to the Biweekly were voluntary.
The question to decide is whether the newsletters can now meet our
information needs ox whether we should heve a replacement for the
Biweekly.
Tf we attempt a new type of report, one thing seems obvious.
Those who agree to contribute must do so on a reqular basis ~ not
just when the spirit moves.

Wiil you tell me on the accompanying questionnaire how you feel.
I would like your reply by Friday, September ilth, so that the
results can be summarized for the Works Committee.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



Please complete and return to Jack Atwood, Tech Pubs,
by Friday, September llth.

I feel that our intecnal communications needs:

dean be satisfied by the SaLes anc Engineering Newsletters.

Cannot be satisfied unless we have a replacement for the
Biweekly Report.

Note Ti you think we need a new type of report, please answer the
Zollowing additional questions.
i think the report should inciudes

itnformation on activities or developments of general
interest from each department, field office and
subsidiary.

of decisions reached at meetings of the various
operating committees.

iether

do not think the report should includes



Please complete and retuxynto Jack Atwood, Tech Pubs,

®
by Friday, September llth.

I feel that our internal communications need

l_ican be satisfied by the Sates ana Engineering Newsletters.

Ge

cannot be satisfied unless we have a replacement for the
Biweekly Report.

Notes If you thinll we need a new type of report, please answer the
following additional questions.

kk

think the report should include;

{jtnformation on activities or develepments ef general
interemt from each department, field office and
subsidiary.

Summaries of decisions reached at meetings of the various
operating coumittees.

do not think the report should include



I feel the report should be issued

Every other week (Jonce a monthEvery week

I would be willing to provide a contribution to each issue of the
report.

NoYes

I would also ask the following people in my group to contributeto the report on a regular basis (R) or periodically (Pj):

Name R P Name R P

would probably route my copies of the report to the followingt
people in my groups

Signed



INTEROFFICE
MEMORANDUM

DATE September 4, 1964
SUBJECT MIT Project on Computer-Generated Music.
TO win Hindle FROM Bob Lane

H. Anderson

This has been dormant for several weeks now:

Do we take next action?

Could this be part of our comp. center plans?

Please advise:

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



INTEROFFICE
MEMORANDUM

FORTRAN Demonstrations
DATE September 8, 1964

SUBJECT
R. Lane R. P. BarrisTO G. Moore FROM
H. Anderson

N. Mazzarese

The present status of the FORTRAN compiler for PDP-6 is as follows:
{1} Although it has seme bugs, a compilation may take placewith input from either paper tape or punched cards and

output in s lic language either on paper tape or line
printer, it does not seem to be foolproof enough to
try without Peter Samson around to smooth things over.

(2} The assembler to translate compiler output to binary
machine language is not written. The symbolic tapes
produced by the compiler may be assemmled in three
passes by a version of the HACRO-6 Assembler, however,

be dealt with by this assembler. The I/O system for
FORTRAN is also not in a useable state.

several of the statements wuch as COMMON as of now cannot

A simple conclusion from these facts is that customer FORTRAN
programs may not be compiled and run on PDP-6. The programming
cepartment informs me that this is from two te three months away.

fo alleviate the pressures being put on us by customers to see
FORTRAN running on the PDP-6, 1 make the following suggestions:

Poter Samson suppiv the Sales Dept. with a copy of the
compiler that will List the symbolic output on the line
printer with a reasonably good reliability. This will
allow customers at least a look at the kind of cede the
compiler is going to produce with their programs. (This
has been done with reasonable success with Brookhaven).

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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(2)

(3)

Clark Frazier and Bill Segal have said they will preparefor me a simple FORTRAN program that detours all thepitfalls of the present system and will be able to
compile and run. I suggest they go ahead and do thisto use as a "stock demo" until the system is useable,
That as much effort as possible be exerted into havinga useable FORTRAN in less time than two months. (Wehave promised systems with FORTRAN before then).



INTEROFFICE
MEMORANDUM

FORTRAN Demonstrations DATE September &, 1964
SUBJECT

R. Lane Re P. HarrisTO G. Moore FROM
H, Anderson

N. Mazzarese

The present status of the FORTRAN compiler for PDP~6 is as follows:
{1} Although it has some bugs, a compilation may take placewith input from either paper tape or punched cards and

printer. It does not seem to be foolproof enough totry without Peter Samson around to smooth things over.

output in symbolic language either on paper tape or Line

(2) The assembler to translate compiler output to binarymachine language is not written. The symbolic tapes
praduced by the compiler may be assembled in three
passes by a version of the MACRO-6 Assembler, however,several of the statements wuch as CGHMON as of now cannot
be dealt with by this assembler. The I/O system for
FORTRAN is alse not in a useable state.

A simple conclusion from these facts is that customer FORTRAN
programs may not be compiled and run on PDP-6, phe programmingdepartment informs me that this is from two to three months away.

To alleviate the pressures being put on us by customers to see
FGRERAN xunning on the PDP-6, I make the following suggestions

{1} Peter Samsen supply the Sales Dept. with a copy of the
compliers that will list the symbclic output on the line
printer with a reasonably good reliability. This will
allow customers at least a look at the kind of cede the
compiler is geing to produce with their programs, (his
has been done with reasonable success with Brookhaven).

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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(2) Clark Frazier and Bill Segal have said they will preparefor me a simple FORTRAN program that detours all thepitfalls of the present system and will be able to
compile and run. I suggest they go ahead and do thisto use as a "stock demo" until the system is useable.

(3) That as much effort as possible be exerted into havinga useable PORTRAN in less time than two months. (Wehave promised systems with FORTRAN before then).
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INTEROFFICE
MEMORANDUM

DATE September 8, 1964

SUBJECT Standard Module Production

TO Harlan Anderson FROM
Maynard Sandler Dave Packer

The Works Committee decision on standard module production was referred
to us for a proposal, My recommendations follow.

Recommendations

10 weeks of inventory: | suggest we immediately begin to reduce
our module inventory for customer orders to ten weeks of average
orders, The reduction of inventory should occur over a six month

period,

1

In terms of the module production decision rule, this recommenda-
tion means changing inventory desired for customer orders from 20
weeks of demand to 10 weeks of demand. Inventory desired for
internal orders should remain at 4 weeks of demand.

2. Use of sales forecast: The rule in operation is based on a past
average order rate (which, implicitly, is our best estimate of
future demand). The rule will not respond quickly to large changes
in demand. Now, after the introduction of the new module line,
we expect a substantial decrease in demand for standard modules.
We should incorporate this expectation in the rule by using a fore-
cast of future order rate instead of an average of past order rate.
| suggest using the average weekly order rate forecast for the next
4 months instead of the average order rate for the past 4 months in
the rule.

The forecast should be used for both customer and internal module
orders.

Implementation

As before, target production should be computed weekly. The target
figure should be used as the basis for production planning.

Information requirements and sources are:

module orders for a 12 month period should be made monthly by
Module Sales.

1. Forecast of customer orders; A month by month forecast of standard

MAYNARD, MASSACHUSETTSDIGITAL EQUIPMENT CORPORATION -
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2. Forecast of internal orders: A month by month forecast of internal
standard module requirements for a 12 month period should be made
monthly by Computer Sales and Sub System Assembly.

New Rule

Target Production (units/week) =

Average order rate forecast* (units/week)

Adjustment
Period inventory Desired

VI
+ (1/24 weeks) (10 wee ks) (

Customer order
rate forecast (4 weeks) ( rate forecast

Internal order

Inventory Actual Backlog Desired

(Actual Finished Goods and Test Inventory) - (3 weeks) (
Average Orde
rate forecast

Backlog Actual

(Actual order backlog)

*Sum of customer and internal forecast over next 16 week period.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



DATE September 10, 1964

SUBJECT Initiation of Engineering Projects
TO Dick Best FROM David W. Packer

Jim Hastings
in Hindle

Harlan Anderson

This memo proposes a mechanism for initiating, changing, and deleting
engineering projects within the company. The scheme presented here is, in fact,
currently followed in most cases now. It aims, however, at insuring that:

a) new projects receive adequate consideration

b) product line coordinators are brought into project decisions

the data processing system received adequate information to
accumulate and report costs properly.

Project Support

A fundamental concept of the company's product line orientation is that
all engineering projects should be "supported" by product lines. "Supported"
means that product lines agree to have the costs charged against their development

product line, gaining support entails only the product line coordinator's agreement
that the project is worthwhile. For projects that affect several product lines (less
than 15% of the total), an agreeable support arrangement should be negotiated

tions prove fruitless, the appropriate Guidance Committee should make the support

+ account before the costs are actually incurred. For projects hat affect only one

the project leader and the product lines coordinator involved. lt seems de-among
sirable hat the egotiation process be an informal one, Should the support negotia-

arrangement decision (or veto the project).

It is, of course, both desirable and proper that some projects should be under-

taken that benefit no existing product lines. Such projects can be considered and

approved by the Guidance Committees (if small), or the Works Committee (if large).

Formality

Only two written documents appear to be desirable. They are:

A proposal, prepared by the project leader and filed in the engineer-1.
ing department, giving:

a) verbal description of project and potentials (what and why)

EQUIPMENT CORPORATION - MAYNARD, :
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b) a schedule (per the new engineering scheduling system)

) a cost forecast.

2. A report to accounting after the project has been accepted,
giving:

b) total cost forecast

c) monthly cost forecasts for the fiscal year

d) details on other forecasts affected, if any.

) a project name leader and number

A second formality recommended is final consideration of all new projects
by either Guidance Committee (for small projects) or the Works Committee (for
large projects). Definition of "large" and "small" is purposely left vague.

Steps in Originating a New Project or Changing an Existing Project

1. Develop proposal.

2. Discuss with the chief engineer.
3. Recommend product line support (% of costs to be borne by each

product line) .

4. Send proposal and support recommendations to relevant product
line coordinators.

5. Revise support arrangements if necessary.
Get approval for expenditures from:6.
a. Guidance Committee if a small project

b. Works Committee if a large project.

7. Give cost forecasts and project description to Jim Hastings, who
will assign a number and relay information to accounting.

Steps in Discontinuing an Existing Project

1. Discuss with chief engineer.

2. Notify product line coordinator.

3. Notify Jim Hastings, who will close number and relay information
>

to accounting.

DWP :ncs Dave Packer

EQUIPMENT CORPORATION - MAYNARD,



INTEROP SI
MEMORANDUM :

DATE September 10, 1964
: SUBItTCT PDP-6 Program Status

Te H.R. Morse T. Eggers FROW Larry Portner
N. Hirst P. Samson
L. Hantman 5S. Piner
B. Segal C. Frazier
S. Ogard D. Witcraft
D. Watt H. Hyman

Copy to: H. Anderson

A meeting has been scheduled for Friday, September 11, at ll a.m.
in Conference Room A, Building 12.

The purpose of this meeting is to discuss the status of the }DP-6
Programs.

@ LY: tw
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This was read to Nick on the phone (he's at home today) - he asked that youDIGITAL EQLA

SS. NO. LA-1954
3/19/7584

TO: NICK MAZZARESE
FROM: STIVER

éaAAND CORP, Jim TUPAC

vo THE WHOLE PROJECT IS IN THE HANDS OF THE U.S.A.F. IN WASHINGTON,
ANS IT "AY BE 2-3 BEFORE ANYTHING MORE IS KNOWN. THEY REALIZE

MONTA SLIP IN DELIVERY IS EMINENT, BUT WILL JUST HAVE TO BE

DIGITAL MAYN

Andy,

see if

:

:

:

:

WITH WHATEVaa we CAw UU. Ne APPRECIATES OUR DESIRE TO
ITH A SYST#4 9 : THEIR CRIGINAL TIMES TABLE, BUT THERE IS

> TO ISSue ANY FURTHER PAPER WORK,AY FOR

4

;



INTEROFFICE
MEMORANDUM

r

DATE 14 September 1964
SUBJECT Spare Unit Prices
TO Works Committee FROM Don Smith

Pricing of Spare Units has been and still is, determined on an
emotional basis. The purpose of this presentation is to form a concise
pattern of determining Spare Unit Prices.

Unfortunately, this method uses one emotional decision, however,
once the decision is made it is not required again for a unit. That
decision is mark-up.

The method is as follows:

1. Obtain the Unit Cost to DEC (A).
2: Determine the mark-up to cover various charges (B).
3. Determine the Unit Price (mark-up times the Unit Cost, AxB) C.
4. Determine the Special Handling Price by totaling all modi

fications to the unit so that it is self contained as a
spare D.

5. Determine the Spare Unit Price (add the Special Handling Price
to the Unit Price, C+D) E.

6. Determine the Option Price (add the Spare Unit Price to the
Control Price, E+F) G. :

Attached are pages which may be filled in. Arbitrary Unit mark-up
values have been suggested, however, a space is available under each if
a different value is required.

Attached also, is a sample option sheet for the PDP-5.

If the unit mark-up (B) and thus the Unit Price (C) can be deter-
mined by the committee, the option sheet can easily be completed by the

designing engineer.

:

:

COMPANY CONFIDENTIAL 4

7

1

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS :



I DEC DEC DEC
Unit Unit Unit
Cost Mark-up Price
A C

1 Teletype Corporation
@ Model 28 Ro Sprocket Feed_956,59 1.829 1750.00

woos 956.59
1097.65 1.822 2000.00

" ASR. -2081.00 1.780 3700.00
2081..00.

32: RO .Friction Feed___381.00 1.968 750.00
w tt 381.00

KSR (TG), 404,00 1.980 800.00
404.00

ASR. (TH) 578.00 1.903 -1100.00
a nD) bow, 578.00

33 RO (TB) 423,00 1.950 825,00
w 0 423, 00

KSR (TA) 460.00 1.956 9002.00
Bi ih u 460 00

35 RO .. (AV).. Sprocket Fee 1187.00 1.811. 2150.00
w it LY 1187 00:

35 KSR. (AP)! 1386.00 1.803 2500.00
it w w 1386.00

" ASR...(AS)-!- 2223.00 1.299. 4000.00
W 22.23...90

BRPE-11 PUNCH 717.80 2.020 1450.00
0 717.80

2 Soroban
Typewriter IETC -.777-878 . 1910.25 1989 380000

it : 1910.25

no} tt 769.80
3500 a e .2145,00 2.005 -4300.00

~

:

:

:

KSR _ _

1

+

:

:

iil 1 ASR (TC)

fT

tt

:

3 Digitronics +
:

Model. .2500.. paper. tape.reader

it

j

t
:



DEC DEC DEC
Unit Unit Unit
Cost Mark-up price "

B

4 Potter Instrument Company :

Uy tt uw wt 747 5 . 00
e 50 7495.00 2.001 15,.000,00
1 7495 00

5 Midwestern

Tape Transport 8312.00 1.985 16,500.00
8312.00

6 Anelex :

Series 5 :

Fio - DEC or ASC II Characters
50 - 60 cycle operation
Digital levels interface,
Includes buffer :

300 lines/ minute 15,500.00 2.000 31,000.00
15,500.00: :

600 lines/minute 17..975..00 1.247 35,000,007 :

172,975..0.0

7 Burroughs :

Model B-122 200 cards/minute 6,095.00 1.969 12,000.00
itw 6,.095.,.00

Model B-124 800 cards/minute. . 11,200.00 1.933 23,000.00 :

1] 900,00

8 Teckronics
Model RM 503display 1984 1,30000

u t 655.00
564 :

=" 1,388.40 1.998 2,275.00
tI 1,388.40

@Model M 906 II Tape: Trans. 60.cycle

:

:

250 lines/minute (1000 LPM) 50,500.00
25,260.00

ry CON
: Cis

:



DEC DEC DEC
Unit Unit Unit
Cost Mark-up Price
A B

_
Calcomp Plotters

_

Model 563 . ; ;

294", 12,000 steps/min, step .01% 8000.00 2.000 1 0.00
8000.00

Model 564
2935", 18,000 steps/min, step .005 9650.00 1.968 19,000.00

: 9650.00
Model 565
11", 18,000 steps/min, step .01" 4550.00 1.978 9000.00

a 4550.00
rack mounted 5050,00 1980 10,000.00

5050.00
Model 566
11", 18,000 steps/min, step .005| 4950.00 2.020 10,000.00

4950.00
rack mounted 5450.00 2,018 11,000.00

5450.00

10 Vermont Research
;

10" Drum, 320 track capacity. 3500.00 3.0 10, 500,00
3500.00

1750 RPM, maximum of 8 Bars
Bar (holds 5 Pads) . 100,00 3.0 300,00
t it 1.00.00
Pad (heads for 8 tracks) 3.0 672.00

224,00
20" Drum, 896 track capacity 7800.00 3.0 224,500.00

7500.00
1750 RPM, maximum of 8 Bars

Bar (holds 14 pads) 300.00 3.0 900.00
300,00

Pad (heads for 8 tracks) 224.00 3.0 672.00.
moo 224.00

OMPANY

7

o



IV. DEC .
Unit
Cost Mark

DEC
Unit

up

. DEC
Unit
price

@ :
sci 1046

16 column line printer ;. 2290.00 1.965 4500.00
2290.00

IBM
Selectric in/out : 1350.00 2.000 2700,.00

1350.00
a. 24V. DC coil a 55.00 2.000 110.00

w : 55.00
b excise tax 84.30.

Burroughs Card Punch
100 CPM 4

oo 2.000
100 cpM 15,000,00

300 CPM 25,000.00 2.000. 10,000.00

Ato D Converte. :
::

1.5

~
:

>

: :

t

® o : :

Monroe ~t

a

AL



PDP-5

a oprron
TYPE

D EB F

DEC
Special
Handling
Price

DEC
Spare Unit
Price

DEC
Control

DEC DEC
Unit Option

PricePrice Price
Console
ASR 33

4 Drum
250A
250B
250C

Paper Tape Reader

18,800..
_ 19,500.,
21,500.

Paper Tape Punch

3,500.750

4,000.

Card Reader
200. CPM. 451A 14,900.

25,600.

_34B 503 3,060. 3,900.
564

Line Printer

3.,.060..34B

:

300_LPM_64 28,90

Incremental Plotter
563 13,400.
264 15,500.

1 565 8.900.
266. 9,300

"Tape transport
50 18,000. 18,000.

:



A.

B.

Cy.

Suggested Spare Unit Pricing Method

The DEC Unit Price contains all of the following Changes for theunit only.
l. Handling
2. Ordering
3. Check-out
4. 6 month maintenance warranty
5. Standard manual and prints
6. Investigation
7. Stocking

'The following charges are not to be included in the DEC Unit Price:
l. Any modifications
2. Write-up for modifications
3. Special adapters
4. System diagnostics
5. Special handling
6. Installation

Option interfacing engineering charges are to be added to interfacing
hardware (Special Handling Price or Control Price) and not to the
unit cost.

The spare unit price represents the point where the spare may be
most easily interchanged with the original. This price will vary
for different computers. The price includes the following charges
(Special Handling Price):

D.

l. Modifications to basic unit
2. Write-ups for modifications
3. Special Adapters

The spare unit price is determined by adding DEC Unit Price to the
Special Handling Price.

E.

The following equations are true:F.

= DEC Unit Price + DE + F
D = Special Handling Cost E=GeF

Spare Unit Price
= Control PriceG Option Price

COMPANY CONFIDENTIAL

E =
F =

=



INTEROFFICE
MEMORANDUM
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DATE September 14, 1964
SUBJECT Module Ad for "Computer Design"
TO Jack Atwood FROM purt Scudney

Please reserve space on the back cover of "Computer Design"
magazine for a series of advertisements on FLIP CHIP modules,
This commitment can be made for three consecutive issues
(October, November, December) at a cost not to exceed $980.00
per insertion,
If we cannot obtain space in these particular issues, or if the
cost exceeds the stated amount, please inform me immediately.

In my opinion we have never concisely stated what FLIP CHIPS are,
what they do, and what is available. These issued of "Computer
Design" provide a perfect opportunity to do so,

BVSivg
ce: K, Olsen

Anderson
S. Olsen

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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MEMORANDUM
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DATE September 16, 1964' SUBJECT ppp-6 Programming Course :

TO R. Beckman FROM S. Mikulski
Copies: G. Bell

D. Morse
N. Hirst
H. Anderson

1. I am planning to convene a PDP-6 Programming Course on
30 September 1964, It will be a 1.5 week pilot course
to determine subject timing, literature needs, and PDP-6
software ability.

2. Enclosed is a schedule of subject material.

3. I am currently producing a course "workbook" which will
be nearly completed for use in the course. The first
formal course is scheduled for 30 November and is the

@ target date for all class material.

4, I am intending to utilize time sharing in the Bldg. 12
classroom and have made arrangements for two stations
in the classroom, and will utilize them for the October
class if possible.

5. A summary of PDP-6 computer time is as follows: :

Date Time Function
2 Oct. 11 - 12 assembly
2 Oct. 2 - 3:30 debug
5 Oct. assemble/debug
6 Oct. 3-5 assemble/debug
7 Oct. 3 4:30 assemble/debug
8 Oct. 1-2 assemble
8 Oct. 4-5 assemble
9 Oct. 10 - 12 debug

If a time-sharing system is available, it should be
scheduled to incorporate these times, If a time-
sharing system is not available, the above times will

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



R. Beckman
september 16, 1964
Page two

be reserved on the computer.

6. Attendees in the pilot class will be from Brookhaven and
possibly Adams. All PDP-6 Programming Classes will bebuilt around time-sharing features for ease of teaching
(sharing machine time) and sales viewpoints. When a firm
time-sharing schedule is produced, I should be informed in
order to reschedule the class labs for future classes. :

S. Mikulski

SM:ajc
Attachments: 2

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



September 15, 1964

Drum Systems :

Computer Guidance Committee :
: R. Tringale

There are four drums scheduled for delivery in September. Three drums are the Type 24 for
Foxboro, the fourth is a Type 250 drum for Foxboro. Presently one of the Type 24's for Foxboro
is ready for acceptance test, a second Type 24 is 90% checked out and the third 24 drum is in
Production. The drum for the third 24 system has not arrived.

The 250 Drum is in Production, it was scheduled to be completed in Production by September
11, 1964. The drum for the 250 system has not been delivered. It should be here this week.

There is a Type 24 drum scheduled for delivery the first part of October for Hanscom Field.
This system is presently in Production.

The new drum for BBN is scheduled for deliv. .y during the !ast week in September. There
are a few mechanical changes going into the system in order to fit the new drum into the 23
Drum Cabinet.

The 236 Drum Control and 237 Drum unit is still being engineered. The new analog circuits
for the 237 Drum have been designed, the special cabinet for the drum has been designed, and
we are presently cleaning up the logic. There is still a good amount of final detail and check-
ing to do on the logic and the mechanical layout. Both units are scheduled for Production the
end of September.

DT/mro

QUIPMENT : MAYNARD, MASSACHUSETTS



INTEROFFICE
MEMORANDUM

@ DATE September 15, 1964

SUBJECT Annual Report

Win Hindle

TO Jack Atwood FROM Kenneth H. Ol sen
ce: "farlan Anderson

Here are the ideas that | proposed to the Board of Directors for the Annual
Report. It should be very simple and skip all unnecessary details. Above all, we
should take every advantage to sell our products.

The first part of the Annual Report will be the history of DEC. This is not
a normal entry and we will not do it in future Annual Reports but somewhere we
should have the history written down in a form that will be convenient to give to

people who ask.

We will have no pictures of the Officers.

The next item is a letter from the President. Some of the best technical
writing | have ever seen has been in annual reports. The sentences are short and
the ideas are simple. | hope we can do the same.

The next item is products of DEC. This is an area which think you should

areas; the modules, of which should include the A/D converters, the cabinets, and

all the other accessories. Then we have the three computers, the core testers, and

module testers. Then we should list the financial figures. We will only list the

present Balance Sheet and last year's Profit and Loss Statement and the simple and

implies a more significant interest in the market than what we mean to show. People
will think we're interested in selling stock and I'm afraid we'd be bothered to no end.

work on immediately. try to get the first two sections done but | think your lay-
out people and artists should work on the product area. There are, of course, four

small letter from the auditors. We will not give comparative figures because this

in addition, we should somewhere list the Board of Directors. We have a

of them is dreadful and we will simply have a ist of the Directers with their titles.rather impressive Board and we should take advantage of it. The picture we took

of the sales offices. | don't think it

would be wrong to list our Orlando office and the Huntsville office even though they
It might also be a good idea to list

were started after the end of the fiscal year.

DIG TAL EC. uiPMENT CORPORATION + MAYNARD, MASSACHUSETTS
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The cover on the Annual Report should really sell one of our products. It
should either be the PDP-6 or the new module. We have to turn out a large number
of these and we can't make them look too expensive because it will give the wrong
impression. So we have a very fine line which we have to follow. We want to give
the impression of old line, stable company and really sell our products and yet we
don't want to look like we're out selling stock. I would like to see the new module
on the cover if we can work out a way in which we can present it effectively.

We also have to get photographs showing our gold plating line, our module
line, our automatic component inserting machine, and also our defusion furnace with
all of the fancy glassware would be an interesting picture. | would like to see you
start laying out everything except the President's letter and the history and maybe if
you run into trouble I'll be able to help there too.

There should be another section which shows how the income was spent. This
is made mainly for our own employees to know where all the money goes. It is a break-
down different than the Financial Statements. Many people will divide a pie up or
divide a silver dollar up into pie slices but this gets rather corny.

One gimmick which might work if it's not too corny would be to use a
silhouette of the module to hold the page number on each of the pages of the Annual
Report.

Ken Olsen

KHO:ech

TOUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



INTEROFFICE
MEMORANDUM

DATE 16 September 1964
SUBJECT Teletype Model 33
TO A. Hall FROM D. Smith

Attached is an extract of the PDP-6 prototype log relating tothe console teletype. There are about 73 entries concerning theteletype for the period July 23 through September 5. The majorityof the entries are concerned with just 3 problems, duplicatingcharacters, line feeds, and the control key. There were at least10 persons involved in the making of the entries. I wonder how
many are telling other persons about the unreliable, always broken
down, Model 33 that causes so many problems. I would like to
suggest that you read the log, and see how some felt. A lot of
important PDP-6 time must have been lost during the trouble period.

7

7

As a closing note, I would like to relate a conversation with
a PDP-5 customer of ours. He is planning to install a 630 systemand was concerned as to whether he should use the Model 33 becauseof reliability. He said that he didn't think much of the Model 33after his experience with the one on his PDP-5. He had so much
trouble that he rented one from the Telephone Company. The one
he got from the Telephone Company is working very nicely. In
fact, he now is open to suggestions that possibly the 33 isn't so
bad after all.

Do you suppose we could get more of our PDP-5 cusomters to getin touch with the Telephone Company? Possibly the problem is that
Teletype Corporation sends us the bad ones and other people get
the good ones.

I hope this memo can slow the stampede of condeming the Model
33 and Teletype Corporation.

Olsen
Anderson

R. Best

N. Mazzarese
J. Hastings
R. Savell
E. de Castro
E. Harwood

Crouse
J. Shields

ccs

:
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EXTRACT OF PDP-6 LOG CONCERNING CONSOLE TELETYPE
Entries

Date Page
Per
Day

7-23-64 1 Duplicates 5 7
2 Control key sticks (see method of fix

and comment about 33) 5 7,F
3 Control key sticks 7F
4 Duplicates character 7 7
5 Duplicates character 9T
6 Duplicates character 9F

7-26-64 1 Comment on TTY test isc
7-27-64 L Comment on 33 17T

2 Control key sticks 17 T
Extra line feed 17 T

7-29-64 1 Front plate sticks (keys?) 25T
7-30-64 1 Cover panel fixed 26 F

2 Bad characters 29 T
7-31-64 L Teletype troubles still 35 T

2 Teletype trouble 35 T
8-1-64 1 Vertical motion trouble 35 T

8-3-64 1 -Teletype sick 41 c
2 Misses characters 41
3 Improperly encodes characters 41T

8-5-64 1 Attempt to fix problem unsuccessful 44 F?

3 Gives estra line feeds 47 T
4 Control key sticks 47T
5 Control key sticks 49 T

3

2 Teletype sick 37 T
8-2-64 1 Teletype sick 39 T

8-6-64 1 Teleprinter getting worse 47
2 Gets extra and incomplete characters 47 T

8-39-64 1 Teleprinter shaky 55
8-10-64 1 Teletype adjustments 56 F

2 Fixed extra line feed 56 F
3 Fixed sticking control key 56 F
4 Teletype missing line feeds 57 T
5 57 TTeletype still missing line feeds

hy

trouble reportfix
comment
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EXTRACT OF PDP-6 LOG CONCERNING CONSOLE TELETYPE (Continued)

*
Q
AH

Entries

Day

8-10-64 6 Teletype miss line feeds 59 T
7 Summary of dates complaining of TTY

troubles 59 T
8-11-64 1 Adjusted TTY 61F

2 Misses line feed 61T
8-12-64 1 Running funny 65 T

2 Misses line feeds 65 T
Adjusted line feed 64 F

4 Missing line feed 67 T
8-13-64 1 Missing line feed 69 T

2 Working on TTY 68 F
8-14-64 1 Missing line feed 71T

2 Missing line feed 717
3 Missing line feed 71

8-15-64 1 Missing line feed 73T
2 Missing line feed 73 7

8-16-64 1 Missing line feeds 73 T-
2 Missing line feeds 73 7

2 Line feed but no typeout 75 T
8-18-64 1 Missing line feed 25% 77T

2 Line feed comment 79 T
3 Comments line feed not fixed 81 Cc, T

which still contains line feed problems

Per Page

.3

3 Missing line feeds 73
Line feed 751

8-19~64 1 Line feed missing 83 T
2 Teletype comment 84 Cc, T

8-20-64 1 Teletype comment 84 C, T
2 Line feed trouble 85 T

* 3 Put spare TTY on machine 86 F
8-21-64 1 Adjust carriage return 88 F
8-25-64 1 97 TConsole teletype running open
8-26-64 1 Teletype running open 99 C

2 Trouble in teletype 98 C
* 3 Put back original TTY 98 C, F

4 Line feed problems, Strong comments 99 T, C
* 5 Put Model 35 on in place of 33 100 F

6 35 need @ type slug 100 T
8-29-64 1 Working on teletypes 107

2 Shift key doesn't work 121 T9-5-64 1 Teletype shift key fails 121

121 Fo 3 Put on Model 35

trouble reportfix
comment
teletype changed
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q, decided to buy 10 630-NA-RM multimeters for use in the Model
Shop and Quality Control module test stations, with the older10 630-NA-~RM meters (DEC tweed paneis) being concentrated inProduction Test to preserve the color scheme there. If anypanei~mounted multimeters are left over, they can be added to theburst-generator test setups in module enpineering or any otherplace which requires constant availability of a meter, (PowerSupply Test, Special Systems, & Semiconductor Test should bechecked for need).

S. A subcommittee headed by K. Doering, and including W, Titelbaumand R. Doane, will decide how many electrochemical @lapsed timemeters of what type to order and install in oscilloscopes. Thisis to put into effect the plan presented by Bill Titelbaum, and
approved by the committee, for reducing the work load of oscillo~
scope calibration. The plan calls for a repular check of each
'scope, and recalibration at either a fixed period of operation(measured by the meter) or a fixed period of time, whicheveris sooner, The present ca ibration interval for 'scopes in non+critical areas will remain on a 6-weeks schedule. Cost of the
plan is expected to total approximately $1000. Published data
from IBM indicates an early return on this investment can be
expected,

6. The following investigations will be made before the next
committee meeting:
a) Bill Titelbaum will find out how well the 16 Hewlett-Packardfast-rise clip-on current probes will work on Tektronix andFairchild 'scopes, so that we may be able to use them

everywhere. If they are not interchangeable, we will have to
order more Tektronix current probes or transfer HP 175A
'scopes to current-probe users.

b) Field Service has requested that a second EDC reference
voltage source be bought. Bill Titelbaum will first make a
close comparison between the EDC device and the recentlycalibrated Kin Tel source, as a check on the stability of
the relatively inexpensive and portable EDC device. We will
also find out whether the need for a third source persists now
that the Kin Tel is back from calibration.

c) Field Service has 15 pocket multimeters; needs 6 more. Wewill see whether some scrounging will suffice. If not,
the committee decided we should order 10 more meters like
those we now have (Triplett 310 meters and 369 leather cases).

d) We will try to establish whether 'scope accessories, now
stocked in Test Equipment Service, should be duplicated in the
Engineering Stockroom, or perhaps stocked only in the
stockroom so as to remove this routine responsibility from
Test Equipment Service.

? The committee decided to try to sell the Telequipment 'scope, whose
lack of built-in delay makes it cbsolete for the Field Service

DIGITAL EQUIPMENT CORPORATION + MAYNARD, MASSACHUSETTS
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INTEROFFICE
MEMORANDUM

DATE September 17, 1964

SUBJECT Systems Product Line Content

TO Harlan Anderson FROM. Re Mills
Stan Olsen
Nick Mazzarese
Pat Greene
Burt Scudney

On our Product Line Profit and Loss statements, we have given credit to
the computer line when the systems section was building a computer special system.
There are now four (4) computer special systems in process which are being
engineered by Special Systems, Princeton, NASA, Remington Arms and Tokyo
University. The final resting place of fhese sales will be in the appropriate
Computer Product Line rather than Systems Product Line. This does not properly
reflect the effort being made by Systems.

In addition to those special systems, Pat Greene considers the following to

be Memory and Core Tester supported:

1. Current Drivers
2. Current Calibrators
3. Current Driver Power Supplies
4, Core Handler Spare Parts

At the present time, the High Current Pulse Equipment is listed on our Product

Line Profit and Loss statement under miscellaneous as a product line. Since the

engineering construction and sales effort is contained in the Systems area, | am

proposing that we transfer the High Current Pulse Equipment to Systems Product Line.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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MEMORANDUM
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DATE September 17,
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INTEROEF FICE
MEMORANDUM

DATE 21 September 1964

Visit to Brookhaven

TO H. R. Morse Harris Hyiaan
H L. Portner

G. Bell
Andersoy t

B. Lane

> UBJE.
JIM

On the basis of a week spent with Brookhaven, I've been rash eno: igh to make the
following promises:

1. Software System at delivery (Oct. 15 - Nov. 1)

DECtape oriented:
Assembler
Fortran System including

Compiler
Rules
1/O Formatting Subroutines

:

Arithmetic Subroutines

y

Editor
I/O Subroutines

:

Loader with trivial executive.
2. Installation up-date plus two weeks:

Mag-tape 1/O subroutines (I'll write,these on site if necessary)

3. Documentation adequate to use the above routines (at delivery).

4, Decumentation on the construction of monitor I/O subroutines so that they can
build their own for their own devices. (Somewhere after delivery. )

Since they are not ordering a paper tape punch, we must provide a micro --(oops!)
DECtape system. They are not now interested in time-sharing. The above
software is necessary to allow them to use their machine.

HH: tw
a 3

:
:



INTEROFFICE
MEMORANDUM

SUBJECT LRL PDP-6
DATE 21 September 1964

TO H. Anderson FROM R, Beckman
G - Bell

- Olsen
N . Mazzarese
R . Lane
L . White

On 10 September Larry White and I visited LRL, Livermore.
Larry will report on his discussions concerning system details.
The following comments cover my discussions with Dr. Fernbach,
Budd Wirsching, and Mr. Masson of the LRL Purchasing Department.

The paper work on the additional 16K memory and the fast
memory is presently at AEC in Washington. This order will include
three extra memory bus interfaces for the new memory and three
extra interfaces for the memory that is already on order. I
before delivery of the system and would try to get the additional
memory and the fast memory on at that time also.
told them we would put the interfaces on the existing memory

They agree that they should get a paper tape reader, but
don't want to rock the boat at AEC at this time by trying to get it
included. I told them that we would have the reader on the system
when it was delivered because we will need it for check-out
purposes anyway. I agreed to leave the reader in the system on
a loan basis, with the understanding that they will come through
with a purchase order for it before the end of the warranty
period.

Arrangements have been made for two LRL maintenance people
to attend the four-week course in November, The programming
course in December is too late for them, so they plan to send
one man to the pilot course in October.

They are interested in maintenance contracts for the
PDP-6 once it is off warranty and the PDP-1 system that they
presently have. I pointed out to them that if they were willing
to enter into a contract to cover the PDP-1 immediately, and add

would amount to an on-site man for those systems during normal
working hours. I am preparing a letter and detailed breakdown
of the costs for the PDP-1 system and will send this to Ed LaFranchi .

the PDP-6 at the end of its warranty period, we could then afford
to station man in the immediate area and provide them with what

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS



INTEROFFICE
b MEMORANDUMaanFl

DATE September 22, 1964

SUBJECT Visit To LRL 9/10/64
TO Rj Beckman FROM L. White

H. Anderson
N. Mazzarese
G. Bell
R. Lane
K. Larsen
R. Savell

The trip: to LRL was made to meet the LRL people who will be working with the PDP-6
system, discuss hardware and programming questions, and focus attention on Flip-Chip Modules.

Additional hardware was requested by Dr. Von Holdt and Norman Hardy. Dr. Von Holdt
wants a machine instruction which will convert a binary fraction, 0.1 < F< 1.0, to its decimal
equivalent in BCD. The instruction should be capable of converting the binary fraction to one
or more significant decimal digits, by selection, up to a maximum of five digits. Dr. Von Holdt
pointed out that another computer manufacturer - | think he specified the SDS 924 - offered a
binary-decimal conversion feature as an option for $2,000.

A cursory look at the problem indicates that such an instruction could be added with little
additional hardware by using the existing multiplication operation within the Arithmetic Processor.

Norman Hardy requested a means of converting between two different sets of 64 characters.
He also requested a means of transposing the 36 bits of the PDP-6 word to represent a 6 x 6
matrix in order to process input from a card reader.

His first problem should probably be handled by Programming. If hardware is to be imple-
mented for the second problem then I think the most suitable location would be in the interface
that LRL is building for the Card Reader.

1

Bob Wyman, who is constructing interfaces with DEC modules to connect onto the I/O and
Memory Buses, and | discussed the bus systems and circuits. Bob's principle project is to build a
multiplexer to the memory bus through which the following computers will communicate with the
memory modules:

T. Two IBM 7094
2. Two CDC 3600
3. One CDC 6600
4. Two other presently undefined devices

The multiplexer will use our Pulsed Bus Transceiver 1665 to drive the Memory Bus Lines.

+
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planning to connect together all cabinets of the system.
We also discussed the physical layout and installation of the system. We are tentatively

Bob is interested in using Flip-Chip Modules in building future equipment that will be
added to the system. For the hardware that he is now constructing he prefers to use our 4000
and 1000 series modules.

Another request was made by Ed La Frankie to change the color of the cabinets to the tan
and grey colors of one of the CDC machines. Aside from the problem of obtaining paint and paint
chips from CDC, the re-painting of the Arithmetic Processor Cabinet would cost a weeks time in
Checkout plus the labor involved to do the job. After further discussion of the situation, Ed seems
doubtful that the request will be pushed.

LW/mro

1

4
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INTEROFFICE MEMORANCUM

SUBJECT: Installation Manuals and Spare Parts Lists DATE: September 22, 1964

JO: PDP-6 Group FROM: Robert E. Savell
Sales

An Installation Manual F-68 for PDP-6 hes been prepared and is available from
Technica! Publications.

Spare Parts Lists cre available from Joe Rutschman for Arithmetic Processor 166 and
mos? optional devices, The module and power supply portions of the lists will be updated
automatically by Drafting. 1% will be rhe duty of any person initiating changes to update
the other items on the spares lists when necessary by providing Joe Ruischman with a list of
changes to be made.

RES/mro



INTEROFFICE
MEMORANDUM6

SUBJECT Progress Report
TO K. Olsen FROM J. Smith

DATE September 23, 1964

H. Anderson
S. Olsen
T. Stockebrand
B. Scudney

Test Run of 500 C-D Flat Chips

Resistor screening and firing has been completed on all
500 chips.

350 chips have had the below operations completed:

Resistors screened and fired
Conductors screened and fired
Diode and capacitors stuck down

Remaining operations on the 350 chips:
Resistor trimming
Diode and capacitor wisker bonding
Test wires soldered to the chip
Potting

Resistor Trimming:

All mechanical parts required for the trimming machine have
arrived. Ulrich is in the process of designing the control logic.
He estimates he will have it complete the end of this week. It
seems to be a fairly straight forward package, and we should
have little trouble wiring and installing it the latter part of
next week. Phil feels the machine will be de-bugged and operational
in three weeks.

In the mean time, I will use a cYude mask I have constructed
and the present trimmer to trim the above lot of 500.

DIGITAL EQUIPMENT CORPORATION « MAYNARD, MASSACHUSETTS
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Wisker Bonding:

To date we have only bonded a small quantity of diodes to
develop our techniques. There does not seem to be any greatproblem outside of training personnel.
Potting:

This operation is still up in the air. Tom is currentlyexperimenting with a one-dip potting. compound
promising.

that looks very

Current Plans:

Today we plan on screening the conductor and sticking down
components on the remaining 150 chips of the lot of 500.

We also plan on starting resistor trimming and wisker
bonding.

I expect to have all 500 chips complete and ready forlife test by the middle of next week. Potting will have to be
done by hand.

Test Lot of 500 -3 Chips

George Gerelds is presently in the process of laying out
the chip. He expects to have the layout complete by the middle
of next week. At that time, we will start constructing the -3
chip. We expect to have this lot complete and ready for life
test one week from-the date the layout is complete.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



INTEROFFICE
MEMORA NDUM

DATE September 23, 1964

SUBJECT Applied Programming
Maintenance of MACRO6

TO J, Ridgeway FROM Harris Hyman

As we agreed a couple of weeks ago, on about October 1 your Applied
Programmers Group would begin to assume re sponsibility for the
maintenance of MACRO6.

It has been running with more or less reliability for. over 3 1/2 months
and I believe it is fairly well documented, so the job shouldn't be too
difficult.

HH: tw
cc to: Bell

H. Morse
Portner

N. Mazzarese
R. Beckman

G.

H. Ander son

MIAY NARWU MASSACHUSETTS
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INTEROFFICE
MEMORANDUM8 :

DATE September 23, 1964

SUBJECT PROPOSAL PROPOSAL
TO S$. Olsen FROM Stu GroverN. Mazzarese

B. Scudney
T. JohnsonJ. Fadiman
R. Beckman
F. Kalwell

Cc: H. Anderson

The purpose of this memo is to establish some degree of planning for producing better proposals
at less expense to the company. Specifically we should aim to minimize

Overtime charges
Rework
Duplication of effort
Disruption of production schedules
Errors
Sloppiness of contents and appearance

and to maximize

Technical completeness and accuracy
Good organization
Attractive, business-like appearance

The recommendations that follow add up to a sharpening of responsibilities in Advertising and
Sales. At DEC, the good proposals have been the ones where these two departments worked
well together. A team effort, starting from the decision to respond to an RFQ, will pay off in
a better job, and that difference between excellence and mediocrity does influence decisions
to buy.

RECOMMENDATIONS

1. That for each proposal one person in Sales and gne person in Advertising be assigned to

carry total project responsibility in their respective departments. That means that the Sales

project manager provides:

a. Advance notice to Advertising of impending
bids (2 weeks is suggested)

b. A standard Tech Pubs Work Order when enough
is known to fill one out

» Cc. Draft materials, including typed manuscript,
*

plate, and a copy of the RFQ, if available
sketches, special enclosures, standard boiler

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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d. Answers to questions throughout the production
of the proposal

e. Additional technical information as necessary
from Engineering, Programming, or Sales

f. Approvals

g- Delivery information, such as address and
covering letter

The Advertising project manager is a focal point for all production activities. Through him pass
all the draft materials, and he sees that they go through to timely completion and assembly.
Specifically he either performs or oversees the following services:

a. Editing and rewriting

b. Final typing

c. Ink rendering of diagrams

d. Selection and printing of photos

e. Typesetting of cover material

f. Printing and binding

g. Mailing or delivery

2. That a file containing one copy of all printed proposals be maintained in Advertising for
reference and possible re-use. want a photo just ike the one they used in the XYZ proposal,

through an Advertising project manager and get a place in the file.says the Sales project manager. t is important that aFor this reason printed proposals go. :

3. That a file containing standard proposal materials be set up and maintained in Sales. In this
file would be a few copies each of the current Terms and Conditions, Maintenance Contracts,
Warranty, Facilities and Services, overseas delivery and service information, and so forth. As
needed, these would be incorporated by the Sales project manager in the draft after the usual
modifications were made. It is suggested that one girl be designated the keeper of this file

4. That a few minimum time allowances be observed in the production of proposals. This

measure of responsibility on the part of the Sales project manager and it will be easy to give
suggestion sually brings forth smiles of understanding and thing more. But the figures given
below are really neither unreasonable nor hard to meet. Just bit of planning ahead and a

Advertising a chance to perform well.

Example 1: A proposal consisting of
30 pp draft (double spaced) = 20 pp final
2 block diagrams
3 photos (from existing negatives)

> 5 copies to be sent to prospect

MAYNARD, MASSACHUSETTSWIiGITAL EQUIPMENT CORPORATION -



-3-

Minimum Allowances:
Draft to Advertising at H minus 24 working hours (3 days)Sketches to Advertising at H minus 16 working hours (2 days)Photo requirements to Advertising at H minus 16 working hours (2 days)

Example 2: A proposal consisting of
50 pp draft (double spaced) = 35 pp final
same requirements otherwise

Minimum Allowances:
Draft to Advertising at H minus 32 working hours (4 days)
Drawings to Advertising at H minus 24 working hours (3 days)
Photo requirements to Advertising at H minus 24 working hours (3 days) :

COMMENTS ON THESE RECOMMENDATIONS

The heart of this proposal proposal is the project manager idea. It's not a new idea, certainl
ponsi ility.and yet proposals suffer in direct proportion to weakness in the discharge of the PM's res

A common instance of such failing is when a project manager, because of the pressure of other
work, passes responsibility for writing the proposal on to an associate. The associate is rarely
able to provide the things described under Recommendation 1, and he probably does not have the
motivation to do so. If a project manager cannot follow through to completion, it must be that
the prospective sale was not important enough in the first place. The decision to propose should
not have been made.

:

:

Once the decision to propose has been made and the project managers designated, they should
be available to each other-on short notice throughout the production phase. If a PM has to be
out of his office for more than a few minutes, he should leave a phone number where he can be
reached.

Finally, the Advertising project manager can be of more help to the Sales PM if he can study
the RFQ. Sometimes we aren't responding to a written request, and often we don't respond to
everything in a written request. But when we have got an RFQ in the house, it should be in the
hands of the Sales project manager who gives a copy to his partner in Advertising.

C.8.G.
cad

4
7
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September 25, 1964t A

Mag Tape and the PDP-6 Monitor

B. Lane

Q
Anderson Harris Hyman

H. R. Morse

Magnetic tape is completely compatible with the Monitor system and may be freely
interchanged with one file of DECtape.
Thus it may be substituted directly into a Phase 9, 1 or 2 time sharing system.
There is a problem, however, the type of time sharing we are imslementing
presumes on-line debugging and editing. Both of these operations require
manipulation of large number of relatively short files. This is impractical
ona Phase 6 Mag tape system since only one file may reside on one tape.
In the Phase or 2
carried in the high speed secondary storage anddumped onl rare1y.

systems (drum or disc), it is practical since the files are

If an installation were to perform editing off line on cards or tape as is the
current practice in the Extra-DEC world, a Phase § Mag tape system is not
a bad thing. It will require no more than 2 man weeks to implement this
system, The time would be spent in integration and checkout not programming

H The pieces will all be there-they ly need be put together and tested.

: :



A
INTEROFFICE
MEMORANDUM

DATE
September 25, 1964SUBJECT

FIELD SALESMEN: Rod Belden
TO
PDP-7 nput/Output Control FROM

Because of the great demand for more information on the PDP=7 from the Field Sales
Offices, copies of the typed proofs of the Input/Output Chapter 3 from the PDP-7
Reference Manual ave being distributed for your advance information. The 1/0 chapter
is by far the longest in the manual, and includes most of the smal! differences between
PDP~4 and PDP-7. Care has been taken to have these proofs factually correct, but you
will have to excuse a few format inconsistencies that will be cosrected at the last review,
Only three figures are included, these ere new ond are at the end Other figures will
be taken from the POP-4 manual,

To sove time, | have listed most of the differences betwean the of the 4 and the 7.

Taken together these features give the PDP-7 on 1/0 thrust which is unmatched by any

@ other computer in its class.

FOP-7 POP-4

7 Channel IC, easily expandable in 8 Channel iC.
multiples of 7.

Input/Output Control (Re-ncmed to Real Time Control.
be consistent with the PDP-5 and
PDP-6),

Trap Mode and instruction ton Not available.
{700162} trap-on. Also turns on

program interrupt.

Programmed punch control. Not available.

4 Channel! Dato Interupt Multi- 3 Channel equivalent.
plexer Type 173

8-bit ASCII tape code 33 KSR 5-bit Baudot tepe code 2° «SR

telepiinter taleprintes

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



PDP-7 REFERENCE MANUAL

CHAPTER 3 INPUT/OUTPUT

{NPUT/OUTPUT CONTROL

lot Instruction
Program Flags
Device Selector
Information Collector
Information Distributor
Input/Output Status
Input/Output Skip
Input/Output Trap
Data Interrupt Contral
Real Time Clock
Program Interupt
Automatic Priority Interrupt Type 172 (optional)

1/0 BUFFERING

[/0 ROUTINES AND DATA TRANSFER

INPUT/OUTPUT DEVICES

Teletype Model 33 KSR
Perforated Tape Reader Type 444
Perforated Tape Punch Type 75

Analog-To-Digital Converter Type 138

Analog-To-Digital Multiplexer Type 139

ot

Descriptions of the remaining options are not included

Automatic Magnatic Tape Control Type 574

Magnetic Tape Franspoi? Type 570
Precision incremental CRT Display Type 340

High Speed Light Pen Type 370

Digital Symbol Generator Type 33

Card Reader end Control Type 42!
Card Punch Control Type 40
Automatic Line Printaz and Contro! Type 64

Serial Drum Type 24
Data Interrupt Multiplexer 173

Data Intez:upt Control (7-4

Dato Communication System Type 620

DECtape this proof



CHAPTER 3

INPUT/OUTPUT

Functions

Information is transferred between the PDP~7 and peripheral equipment by the input/output
control. This interface sats up the information path between computer and device, controls

fos data, clock and program intewupts. Figure shows in schematic form the section of the

input/ouiput transfer (iot) instructions. An iot inshuction causes the input/output control
to produce pulses. These pulses are the ones which select an device and initiate a
data transfer, The single jot insiruction is mictoprogrammed to contro! all input/output
devices.

the hansfer, and mo nitoss the state of availability of each device, it also includes facilities

input/oyiput control. The input/output control is Itself controlied by the programmed
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INSTRUCTION

The input/output transfer (iot) instruction causes the Input/Output Control to produce
puises which select 1/0 devices and transfer information. All iot instiuctions are acta!
code 70 with a bit assignment shown in figure X.,

Mnemonic instruction Cede Operation

iot 700000 input/output transfer

{see figure 7, page 24 of PDP-4 Manual)

Figure 2 ~ Bit Assignment for Input/Output Transfer Instruction (iot).

Bits 0-3 signify the iot instruction. Bits 4-13 specify the externa! device and its mode
When bit 14 isa i, the accumulator will be cleared prior to the data transfer. Bits
5-17 select the pulses sent to the device during event times | , 2, and 3. For ease of
recognition, the 'OT pulsas are coded aecording to bits [7, 16, and [50s lOT 1, IOT 2,
aml [OT 4 respectively, LOT | is used to check the status of a device, LOT 2 and OT 4
ave initiated by the Device Selector to cause a transfer of information to and from the
Infomation Collector and the Information Distributor.
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PROGRAM FLAGS

The status of each 1/0 device s dicated to the central processor by flag bits Acan read the flag bits of a device and initiate appropriate action In this way, input/output
program

transfers and program operation may easily be coordinated, Flags reay be connected to the
program interrupt control, status bits, and the input/output skip facility.
A flag may indicate one of several things depending upon where it is connected

t. Connected to the program interrupt a flag may indicate that :

Qa. /an output transfer has been completed and the device buffer is now availablefor ve-fiiling.

b. /An input buffer contains information for transfer into the computer.

device operating asyneronous has information for input or requiresinformation for output.

2. Connected to the input/output skip facility a flag may indicate:

a. /Skip the next instruction if the davice buffer is full.

b. /Skip the next instruction if an output operation hes been completed,

3, Connected to the status register a flag may indicate the

a. /occurrence of an error.

b, /direction of data transfer.

c. /direction device is operating, forward, reverse,

d. /mode of operation in a device.

e. /sub-device connected to a central device

f /busy or idle condition of a device,
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DEVICE SELECTOR {DS}

The Device Selecto: selects an input/output device or sub-device according to the addrass -
code of the device in memery buffer bits 4-13 of the ict instiuction. It then genarates cn
OT pulse ot event rime if memory buffes bit 17 isa one, event time 2 if memory buffes

differ fiom these of the micropiograsimed operate group event times, A complete table of
the [OT pulses ond co: esponding times is given below,

bit 16 is a one, and at event time 3 if memory buffer bit 15 is a ona. The 1/0 event times

Event Computer Instruction iOT
Time Cycle Time Bit Numbes

5 \7
2 7 16 2
3 snext cycle) 15 4

Upen raceipt of an ict ixstruction the device selector determines which device has been
selocted then perfoims one 9: all of the following functions

i [OT 41 senses the state of the Flag o« flags associated with a device.

2, iOT 2 c ecis the Flag ot flags associated with a device.

3. lOT #4 transfers daia from the buffer of an input device through the information
collecte: into the oceumulator, transfers data from the accumulator through the infor-
mation dist tbutos into the Luffor of an oulput devire, initiates operatiors within a
paiipherol device tux. a line of perforated tepe is vead into the tepe buffer, ov a card
is moved fo a raading of punching station).

The specific function or functiors on LOT paifouns is selectable and depends on the device,
and ifs timing requirements. A device may use any number or combinations of the three pulses,
Devices requiring more vhan three pulses may use multiple device codes. For exiremely expanded
mode selection, a davice may serse the state of the accumulator bits loaded prior to the iot
imtuction

h 6b
code therefore produces as

vie so! ction numbeig memory ouffe bits cia decoded by q digde decoder
MAY lg 10 6-bif assértion level for the
salacted device. This level, in tum, contrals [/0 pulses through the device selectos gcies,
he davica selector amplifies manenit pulses to the solected device according to bits 15, 16,
and (7 of «he jot The DS pulse amplifiers are capabie of supplying 2.5 voit
'ground refacence) positive or negative p ulsas of 70, 400 os incrsments fo 1000 nanoseconds.
Aiso available is 100 nanosecond pulse fiom -3 volts to ground.



The standard device selector contains selector modules for the standard devices and hasprovisions for up to 20 decoders, gates, and omplifiers. When peripheral 1/0 devicesave added to the PDP-7 a device code is easily established in the device selector byclipping out the diede of the unasserted level in the Bi7| module. Figure shows theBI7t with the clipping point marked with a G,

3-5
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INFORMATION COLLECTOR (iC)

The Information Collector is a seven channel gated mixer which controls the transfer of
18~bit words from external devices to the accumulator. Pulses from the DS control the
IC gatas according to the device specified by the jot instruction, Because the
accumulator must be cleared before a word is transferred through the IC to the AC, the
iot instructions are usually microprogrammed to clear the accumulator (bit 14 a one).

In the standard PDP-7, seven channels of IC are used. The paper tape reader and 1/P
status bits each occupy one 18-bit IC channel, The teleprinter occupies 8 bits of a
third channel, The remaining four and one-half channels ere available for connection
to any peripheral and optional input equipment. All PDP-7 input options connect
directly into one channel of the IC (ex Extended Arithmetic Element type 177, A-D
Converter type 138, DEC tape Control Unit type 550A.)

For operation of more than seven input devices, the iC is easily expandable in blocks
of seven charinels to accomadate any number of channels,

The modules used in the IC ase the seven-channel RI4! gates. The R14! accepts standard
levels of 0 and 3 volis or standard 70-nanosecond or wider pulses, The input load is
1/2 ma, per grounded inputs.

Bits transferred to the AC cosespond to the incoming polarities

0 volis 0 transmitted to AC

~3 volts tvansmitted to AC
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INFORMATION DISTRIBUTOR (ID)

The Information Distributor is an output bus system through which infomation is transferved
fiom the accumulator to extemal devices. Eighteen line di ives buffer and drive the
accumulator output through the external device connection cobles. Other drivers and
cable slots are used to transfer memory buffer and device contial bits, Nine 18-bit 1D

channels ave standard on the POP~7. The paper tose punch end teleprinter use two of
the nine channels, A thied channel is used for the expanded ID connection,

Other externa! devices are easily connected to rhe Information Distributor. Each
device receives pulses from the Device Selector to gare in bits from the bus.

The ID can be expanded to any number of output channals,

The signal polarities presented to the output device by the ID are:

-3 volts AC bit contains o 0

0 volts AC bit contains a 1
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INPUT/OUTPUT STATUS

The status of each 1/0 device, as indicated by its flags may be read into assigned bits of
the AC, Figure 3 shows the standard assignment for the commonly used devices, An x
indicates that the flag is connected to the program interrupt control. The presence of a
Flag is reflacted by a ! in the corresponding AC bit,
The status of 18 flags may be read into the AC at one time using the following iot
instruction.

lots 700314 Input/output read status, The contents of
given flag replaces the contents of its
assigned AC bit,

FIGURE 3 BIT ASSIGNMENT FOR INPUT/OUTPUT
STATUS INSTRUCTION (iots)

The type 57A Magnetic Tape Control has its own status bit word. This is read by the mtss

instvuction with the same format as above. The bit assignment is given in the 57A control

description.
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INPUT/OUTPUT SKIP FACILITY (10S)

The input/output skip facility enables the program to branch according to the status of an
extemal device. The 0S has eight inputs and is expandable fo any number. When an
input/output skip instruction is executed, the DS selects one of the Skip inputs, i? the
flag connected to that input is set to 0, the next instruction in the program sequence is
executed. If the flag status is | the next instruction is skipped. An 1/0 pulse for a
skip must occur at event time I.

Commonly used skip instructions are:

clsf 700001 Skip if clock has overflowed

rsf 700101 Skip if paper tape reader buffer has a
character

psf 700201 Skip if paper tape punch is ready

ksf 70030! Skip if teleprinter keyboard buffer
has a character

@ tsf 700401 Skip if teleprinter is ready to output

dsf 70050! Skip on display flag (light pen)

cpsf 70640t Skip if card punch is ready

lpsf 707501 Skip if line printer is ready

Issf 706601 Skip if line printer spacing flag is a |

ersf 70670! Skip if card reader buffer has a character

Instructions to clear the flags are listed in the Appendix.
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INPUT/OUTPUT TRAP

The PDP-7 1/0 Trap Mode is designed to simplify programming of sophisticated input/
output routines and to provide the basic hardware necessary for a time-shared or multi-
user system. The effect of the trap is fo insert a program break in place of the iot
instruction. Two other conditions are also trapped, an xct instruction whose subject
instruction is also an xct and the hit portion of an Operate class instruction .

The Trap provides the PDP-7 with the basic hardware necessary to use the PDP-7 ina
time-shared mode. With the use of the Extend and Trap modes, multi-user installations
with full memory bank protection ava possible. A program operating in one or more
independent 8K (or smaller) memory banks can be protected from accidental disturbance
by a program operating in other memory banks, All 1/0 operations can be monitored to
check for use of restricted |/0 devices or restricted memory locations. In this way the
PDP~7 can be used for real-time process control and simultaneously be avaflable to share
time with other programs in ether memory banks without the threat of program interferrence.

The Trap Mode is enabled by the ton instruction (700162) with the console Trap switch on.
The Trap Mode is disabled by any program break. The ton (700162) also turns on the
Program Interrupt through a microcoding of the fon instruction (700042). Since the
Trap may not be disabled by c program without causing a program break, control over
input/output rests entively with the [/0 interrupt routines. Other use of the Program
Interrupt and Extand mode Is controlled by the Trap, for the Extend status may not be
changed ard the interrupt mode may not be disabled by a program running in the Trap
mode,

The trap initiates a sequence of events depending on the trapped instruction.

io?: A program break in place of the trapped instruction increments the Program Counter
and steres ifs contents in location 0, bits 3 to I7, stores the link fn bit 0, and stores the
extend status In bit !, Control then transfers to location 2. The Extend Mede is enabled
and the Program Interrupt is turned off, The next instructions are taken from the appropriate
1/0 routine.

xct: An xct instruction ignored.

hit: A microprogrammed hit of an operator cless (740000, and 750000) instruction is ignered.
The rest of the instruction is executed.
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DATA INTERRUPT CONTROL (DIC)

The Data Interrupt Control allows a high-speed input/output device such as a magnetic
tape unit or drum, to operate independently once the information transfer has been
initiated. The data addvess (15 bits) is transmitted directly to the memory address register.
The data Itself is read directly into the MB, bypassing the AC entirely. Since the data
interrupt hes priority over all other interrupts, a request will be granted at the completion
of the current instruction. When a data interrupt occurs, the program is delayed for one
cycle while the trarsfer is made; the program then resumes. A transfer rate of 571,000
18-bit words per second is possible.

Tha exteraal device must supply !5 address lines, [8 data lines, a request line, and a
transfer in (out) line. Alf lines are -3 volts for assertion, ground for 0. The external
device may also request the computer to slow its cycle to approximately 4 microseconds
for the duration of the transfer.

The optional Type 173 Data Interrupt Multiplexer increases the date Interrupt facility fo
4 channels arranged ina priority chain, Thus, several high-speed devices such as a type
57A Tape Control, a type 24 Drum, ete., may operate simultaneously at a maximum com=
bined transfer rate of 571 KC.

The optional type 174 Data Control controls and buffers high speed transfer between the
computer and external devices which do nof have the necessary control facilities. The
type 57A Tape Control and type 24 Drum do not require this data control, Maximum
transfer rate is 571 KC.
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PROGRAM INTERRUPT CONTROL (PIC)

The Program Interrupt Control increases the efficiency of input/output operations by free-
ing 0 program from the necessity of constantly monitoring program flags. When the PIC Isenabled and a peripheral device becomes available, the PIC automatically interrupts the
program sequence and causes a frap to occur, A subprogram beginning at the trap location
may then sense the program flags to determine which of the devices caused the interrupt,service the devics, and return to the main program.

The PIC may be enabled or disabled by the program. When it is disabled, program interruptsdo not occur, although device flags may ba set, Interrupts for these devices occur when thePIC is re-enabled. When the computer is operating with intarrup*producing devices, thePIC is normally enabled,

The following io? instructions control the PIC,

iot 700002 Interrupt off. Disables the PIC

ion 700042 Interrupt on. Enables the PIC

Each of the input/output devices has associated with it o program flag which is set when-
ever the device has completed a transfer and is ready for another. When the interrupt is
enabled and the device is ready, the setting of the device fleg (connected to the PIC)

Link, and Extend mode status eve stored in location 0, and control transfers to location [.
Thus, a jms 0 hes effectively been executed. The interrupt is then disabled and the Extend
mode is tumed off. The word stored In location 0 has the following format:

causes a progium inferiupt. The main instruction sequence fs halted, the Program Counter,

If the interrupt wos caused by the {/0 trap, contro! trarsfers to location 2 instead of location
Land the Extend mode is turned on. The routine beginning in location | (or 2) is responsible
for finding and servicing the device that caused the interrupt. When a progrem inferrupt
occurs, the PIC is automatically disabied since only single level interrupting is provided.
The interrupt routine can re-enable the interrupt mode at any time.

The status of the PIC is displayed on the operator console by the indicator marked PIE,
program intercupt enabled,
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AUTOMATIC PRIORITY INTERRUPT TYPE 172

The Automatic Prio: ity Interrupt Type 172 increases the capability of the PDP~7
to handle transfers of information fo and from input~oulput devices, The 172 identifies an
interrupting device dicectly, without the need for flag searching. Multi-level inte: rupisase permissable where a device of higher priority supessedas an interrupt already in process.These functions increase the spaed of the input-output system ard simplify the progromming .
In this way more and higher-speed dewices can be serviced efficiently.
The Type !72 contains 16 automatic intasrupt channols arranged in a priority chain so that
channel 0 has the highest priority and channel 15 has the lowes? priovity. Each channel

channal. The pricrity chain guarantees thot if two ov more in-out devices request an
intexvupt concurently, the system grants the inta:supi fo the device with the highest
priosity, The other insesrupt will be serviced aftecwards in priority order.

ts assigned unique ti
with channel 0.

vemory location in the -ange of 4U
each in-out device s assigned a unique

.8 hrough 8

The Automatic Priority Inter upt is assigned a priority just below that of the data interrupt,
a position held by the real time clock, The !72 replaces the real time cloek, The prlority
interrupt system may operate in either of two modes, the multi~instuction subroutine mode
os the single insizuction subroutine mode. The mode is detennined by the instruction in the
memory location assigned to tie channel .

The Multi-Instiuction Subsoutine Mede

This mode is generally used to service an in-out device that sequires contol information
from the PDP-7. Sych devices ae alanis. slow electvamechanical devica, teleprintess,

manipulate data and give furthar instuctions, such as contime., halt, efc.,, to the interupt-
ing device.

punches ate. Each device requires a servicing subioutine that includes insiuctions to

An interrupt sequast from a device is granted if the following conditions ave met.

The 172 is in the enabled condition (by program contvol),
These is no data intesrupt request prasent.
The requesting channel is in the enabled condition (by program control),
These is no intarcupt in progr ase on o channal of higner prlosity.
There is no interrupt in pragress on the requasting channel

Whan an intaxcupt is granted, the contents of the channel memory location ave tromsfer: ed to
the MB end executed. If the imstruction executed Is ims Y, the system operates in the

that it & offen useful to $i : the contents of rhe AC before servicing the device and to
restore the AC prior to exiting from the 3 routine.

(Novelink ace stored in lecation Y, and the devise-sorvicing subvoutine starts in Y
instruction subroutine ede the centenis or the program counto: and the cordition of the
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The interrupt flag is normally lowered by the 172, but ean be lowered by an iot instruction
if desired. Program control now rests with the servicing routine.

A return to the main program is accomplished by a restore the AC and link, a debreak iot
and a jump indirect to location Y, where the contents of the PC prior to interrupt are
stored. The debreaking fot requires no channel designator, since the interrupt priority
chain automatically releases the correct channel and returns it fo the receptive state.
This iot normally inhibits all other interrupts for one memory cycle to insure that the
jump indirect Y is executed immediately.

The following program example illustrates the action that takes place during the multi-
instruction subroutine mode. Assume an interrupt on channel 3.

Mem. Loc. Instruction Function
1000 add 2650 Instruction being executed when

interrupt request occurs.

0043 jms 3000 Instruction executed as a result of
interrupt on channel 3 The jms
determines multi-instruction mode.

3000 The Link, condition of the Extend
Mode, and the PC are stored in
location 3000.

300! dac 3050 Fisst instruction of servicing rout-
ines stores AC.

3002
3003
3004 Instructions servicing the interrupt-

ing in-out device

3005
3006

3007 iac 3050 Restores AC for main program

3010 dbr Debreaking fot releases channel.

301! imp 7 3600 Return to main program sequence,

100! Next instruction executed from here
unless enether priority interrupt is

waiting.
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The Single Instruction Subroutine Mode.

In some instances it is desirable for the PDP-7 to receive information from an external device,
but not send contro! information fo the device. Such an application would be the counting of
real time clock pulses fo determine elapsed time. The single instruction subroutine mode sim-
plifies programming a counter.

An interrupt request is subject to the same conditions as in the multi~instruction mode, and
the appropriate memory location is addressed as before. Then the single instruction subroutine
mode is entered if tha channel memory location does not contain a jms instruction. Normally
the instruction is isz. In any case, since the single-instruction constitutes the entire sub-
routine, the interrupt system automatically towers the interrupt flag, debreaks the interrupting
channel, and retums the channel to the receptiva condition.

If the isz instruction is used the 172 acknowledges only the indexing operation and neglects
the skip to avoid changing the contents of the prouram counter. If an overflow results from
the indexing a flag is set. This flag can be anterad in another channel of the interrupt
system to cause a further program interrupt.

The following program coding illusivates opsration im the single instruction subroutine mode.
Assume an interrupt on chanrel 6.

Mem, Loc. Instruction Operation
1200 dac 1600 Cperation being executed when

interrupt occurs.

0046 isz 9200 Instruction executed as a result
of breck on Channel 6. If over-
flow, flag is set, PC not changed.

1201 lac 1620 Next irstruction n sequence of
main program.
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Priority Interrupt Instructions.

The following instructions are added to the PDP~7 with the installation of the 172. Some

iratructions, for example cac and asc, can be microprogrammed.

Octal Code Mnemonic Operation

cac 70550! Clear all channels, Tum off cl!
channels ,

705502 Enable selected channel(s). AC
bits 2-17 ave used to select the
channel(s)

dsc 7054604 Disable selected channel(s). AC

asc

bits 2-17 are used to select the
channel(s).

terrupt system. Same as real
time clock "clon".

epi 700004 Enable automatic priority in-

tarrupt system. Some as real
time clock "clof".

dpi 700044 Disable automatic priority in-

ise 705504 Initiate break on selected
channel (for maintenance pur-
poses}. AC biis 2-17 ave used
to salact the channel.

channel to receptive state. Used
to exit from multi-instruction sub~
routine mode.

dbr 705601 Debreak.. Returas highest priority

AC bits 0 and | ave available for expansion of the basic system to 4 groups of 16 channels.
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1/0 BUFFERING

Separate parallel buffers are provided on each input/output device attached to the PDP-7.
the high-sposd paper fape recc er control contains an I8-bit buffer and binary word assembler,
The high speed paper tape sunch, Me teleprinter, und the teloprinter keyboard each contain
septate Bob buffers. All DEC eptional equipment contains seperate! /0 buffers.
Information is transferred between the cecumulator and a device buffer during the execution
time of a single cycle jot insiruction, Because the maximum time the aceumulator is tied
to any one external buffer is 1.75 micvoseconcs. many 1/0 devices can operate simultaneously
under contro! of the besie PDP-7,

Figura shows the deta path between device buffers and the AC through the Information
Collector or Information Distributor.



ROUTINES AND DATA RATES

Routines:

Most input/output data transfer rates are limited by the speeds of the 1/C periphe-al equip-
the central processor until the 1/0 device is ready and these that interrust the central processor

ment, Routines to trarsfer data under these conditions can be of two thore that delay

only when the I/C device is ready,

The simpliest 1/0 routines ore those that delay the central processor until the | C device is
ready to transmit or receive the data, The following two routines should Serve as examples:(iotf and iots are generalized examples of skip and transfer instructiorg }

input iotf /skip if device ready

imp /not ready, return to test

iots /vead device buffer into AC

/continue fusing data)

Output lac data /pick up data

iotf /skip if device ready

jmp fnot ready, return to test

iots /rransferAC to device biffer

/continue

For application when there are heavy time demands on the central processor, it is not practical
to delay the CP during each input/output cycle, Instead, the prograry or priority interrupts are
used. An example of the use of the program interrupt with input-out transferring is given in the
following section.

1/0 Date Rate

The maximum speeds at which the PDP~7 can transfer 18-bit dato vords between one or more
devices is the data rafe, Examples of data tronsfer are given for three conditions, direct mamory
access, program controlled, and program interrupt controlled.

A computer-limited condition assumed. That is, data is considered to be available from a very
high speed source, such as a fast A-D system,

1, Direct Memory Access, bi-directional, single device ot a time. The fastest speed of block
data transfer is provided by the Data Interrupt Channel. The Data Interrupt can operate up to
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rates of 1,75 microsecond per word. Four input/output devices can be connected to the high-speed Data Interrupt Channel with the addition of the Type 173 Data Interrupt Multiplexer,The maximum combined transfer sate ts 571,000 18-bit werds per second, making the Data
Interrupt Multiplexer well-suited for use with devices such as multiple magnetic tape systems(a Type 57A Tope Control) several magnetic drums (a Type 24 Drum), and extremely high
speed analog-ie~digital converters, Computer to computer direct data transfer can also
eccur at this rate.

Zz, Proavom Contrailed, single device without interrupt. The deta rate ts determined bythe speed of a prograra loop to transfer, count, and address the data. No initialization ts
considered, for only the repetitive leop-time is desired. A computer-limited condition is
casumed.

INPUT

io? /iransfer the naxt data word: word is
already at device buffer befere computer
calls for it (computer-limited)

dac i iy) /store data in insmory list

isz COUNT /inerement and chack COUNT

imp 3

Roviine takes 7 machine cycles ond loops at a speed of Bi kilocycles. A similar routine using
G lac instruction could transfer data out at the same speed. This type of loop could also be
used, with aa jot skip and a jmp instruction added, to provide o count and addresses for block~
Relike data transfer af slightly slower speeds,

transfers while the slow davice is in operation. The following sequence gives the limiting
sate af which the PDP-7 could acknowledge repetitive program interrupt from the same device.
The tine available each sycle fer ether computation 38 roughly econds/word device rate-
sccondsAword computer rate).

Program Intercups Contrelled, When the progrem interrupt is used to free the central
on a slow [/0 device, the POP-7 can do arithmetic or otherbetween data Tyansters

/intereupt oceuis during a lower priority
program, the Line and the PC are saved

das TEMP faave AC

/skip on interrupt flag frorn device

imp CONTINUE f
fot firansier data from device buffor to AC

1 Asters data es lstory



isz

{map

lac

ion

jmp 0

/increment and check COUNT

[reload AC

fiuen on intersupt

/veturn to program

3-21

COUNT

DONE

yEMP

The reutine takes 15 machine cycles or 26.25 micreseconds per loop. If the data ts ready atthe I/0 device buffer each time the intervupt fs turned on, the cycle rate is 38 KC. A similar
routine can be us2d for data output.
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TELETYPE A' ODEL 33 KSR

The standard Teletype Model 33 KS (keyboord~send-receive) can be used to type in or
print cuf information at a rate of up fc ten chavacters per secord, Signals transferred
between the 33 KSR and the keyboard printer control logic are standard seriai, il unit
code Teletype signals. The signals consist of marks and spaces which ccrrespond to idle
end bias current in the Teletyse and zcios and ones In the control and computer. The
start mark and subsequent eight cheracter bits are one unit of thne duration and are
followed by the stop mark which is two units,

Each of the 64 type charceters and 32 contro! characters are represented by an 8-bit
standard ASC!! code. The Teletype eight-level code is fisted in Figure . The tele-
printer: insut and output functions are logically separate, and the programmer may
think of the printer and kaybourd as individual devices.

Kayboar'

The keybeard contro! contains an 8-biy buffer (LUN which assercbles and holds the code
for the last character sivuck on the keyboard. The keyboard fleg becomes a I to signify
that a cheractes bas been assembled and is ready for transfer to the accumulator.
When the flag is a a relay contact opens fo disable the reader. This flag is connected
to the computer program interrupt and inaut/output skip facility. [f is cleared by command .
instructions fox uss in supolying data te the computer from the keyboard are:

70030! 3kip if the keyboard flag is set io { If
the flag is %, the next instruction is executed,
if itis t, the next instruction is skipped. The
flag is set only when a complete character is

present in the buffer.

keb 700312 Read keyboard buffer, The contents of the
buffer are placed in bits 13-17 of the AC,
The keyboard flag is cleared,

Telenvinte:

a talaprinter conteel eeotains CHca 8-bN buffer (LUO) which receives a character to be
nted from AC bits (0 thraugh iY The UO recaivas the &-bit cade from the AC in

arallel oud tyeosmits to the telerrinter serially, When the last bit has been transmitted,
telupeinter flag fs set : re 1, This flag is connected to the computer program interrupt

ard tr skip facility, Hi is clecred by progrevamad command. The instructions for+:

orinting are :

Loud gei-*er ouffer and select. The contents

7OOACI Skip ff flag is set.

af ar {7 placed in the buffer and printed
fhe flac ts c eared before transmission takes
place aid fs set when the character has been
printed.



PERS ORATED TAPE REAP TYPE 4 :

Smdand Equipment yeit] the SDP-%,

The tape veader is o timad-tansfer devices 4 Fy eases He holes 5
B-channel cape Co My ar-hose; fope the stented f meding a : :

The maximuin reading .cte is 300 cha-wtars (lina, ser second A goed. radian :

providec ow tia veecer switch is usually an, however, oo he cela, pee»
is semoved when te corputer is tusaed off

Operation of the tope reader is contro : ea entirely by the peomon Wher tha
is selected, the brake is released ond the clotch engages ihe capsien ta ae
tape past the photocell which serse the holes ouached ie the fare For

present ina given line of fape, a ce sspoading bit of He bufies ie to

informatioss can be ead from tape and assembled in the : ky 'fas in one af two
modes.

Alphenum> ic Mode Ecch ect ot ba
2

eight bits, to be read and placed in the buffer Glosk tape +

of a feed hole causes the character punched in that line jo be ignored

7
:

Binary A'ode the Kirary mode, select Mog 7

vead, The fisst six bits of each Hine are esrambied in the bufter, thus :

a single 18-bit word, The seventh bit is igiored. However, a aot
unless the sight bit is punched.

VETER :

Figure » shows the foimat of standard ASCII 8 channel rape The cosrasponding
of the veade: buffer fox each mode are also gisen

Flour Tape
Bit Assignment

In the alphanumeric mode, the reader flaq is set when o full 8-bit character fs present



3-24

in the buffer. in the binary mode, the flag is set when three d-bit characters have been
assembled into a word by the buffer, To keep the reader running at its maximum rate, the
next select instruction must be given within 400 microseconds after the flag is set. The
timing for each mede is shown in Figure - . The reader flag is connected to the PIC,

Figure ~ Perfcrated Tape Reader Timing

the following jot instructions contro! the tape reader:

7OOL44

700ti2

Select reader in alphanumeric mede, One
&-bi? character is read and placed in the
veader buffer. The reader flag is cleared
before the character is read. When trans~
mission is complete, the flag is set.

Select reader in binary mode. Three 6-bit
characters are read and assembled in the
veader buffer. The flag is immediately
cleared and later set when character assembly
is completed.

3b

Read the reader buffer, The contents of the
reader busier are placed in the AC, The
raader Hag Is cleared.

Skip if reacar Flag is set.

Clear reader flag and or the reader buffer into
the accumulator.

rof
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PERFORATED TAPE PUNCH TYPE 75
'standard equipment on the POP-7)

The Tape Punch is a timed-transfer device capable of puinching 5, 7, of 8 channel tare
of a tnaximun rate cf 63.3 chaucte: s per second, The standand input mediom is R-channe!
tap

Operation of the Tere Punch is contotled hy eit the pregian Gt apeato:computer
The opaiarer muy punch blank fave hole only punched, emessing the punch feed

thon on console Oi he an tre by turning on the console punch
th coa a hswitch. 15 left Covepletely control, An instruction to

punch wen the punch is furned off csusas the punch to be turned on and the actual punch-
ing iakes place aoprox imately ona seccral
Subsegvent punchtacg fellows at ac.smal punch speed. The moto: remains on for five seconds
after the lest punch command $5 given,

Note that the computer is nce od up by the first tuin-on command of the punch cycle.

aa
tn
rer when the punch motor is up to speed.

the second and remaining characteis cannot begin aHowever would be
trans > v 4 F gain4

:

ing fre
commans at least ahead of rime in the proguas., o 2; to give the first

t of a : omatic punch turn-on and iwediate ounching are | ) to give the
é? ist
mse ane ure the program to indicate a punch ready state,
The punch fae 3 ta the FIC} is cleared by @ select punch command and then

the complete, It also be cleared by the pef instruction.: :

fue contents of ACIO-I7 ava sant to the punch buffer andWhen the fs satected,
then sukasavenily iced on tepe, if a bit in the AC is at, the corvesponding bit in the
Luffe.ds sav. Stace the & fier punching a characte: e

fe OR info if is handled by the punch logic in one of twointo mar on:

modes ,

ALPHAMUMERIC fAQDE: ach select instuction causesone line of tape, consisting of
eight bits, to ba punched A hole is punched ino tana 2 < Share| if the cowespond~

a
:
2
: d hole:

EINARY MOGE: Each select inv uctlon cavsss one fing of tops, consisting of eight bits,
fo be + Holes : cowesponding ta bits 12-17 of the punch butfe;
Bie thi mover puect OYfend Lil lv bs olways +cunched. This forces the standaid

4 joa on

A + PUNCH PNSTRUCTICINS

Hine of face ja alphanumeric
fleg is immed

:

clea: e and i sat vvhen is
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psb 7ODZ44 Punch a fine of tape in binary mode. The
punch flag is immediately cleared and then
set when punching is complete.

7002 Skip the following instruction if the punch
flag is set.

pef 700202 Clear the punch flag.

The following instiuction will cause a ine of blank tape (except for feed hole) to be
punched, tha accumulator :s also cleared,

psa - 10 FOC2h4 Clear AC and punch,

pls 706206 Same os psa

the following instruction os usad on the PDP-4 is also available, but is generatly replaced
with the more dhact PSA,
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ANALOG TO DIGITAL MULTIPLEXER TYPE 139

With the Type 139 Multiplexer, 64 channels of analog input signals can be connected to theanalog-to-digital converter, A S~bit multiplexer address register (MAR) specifies a channel

specified by the contents of bits 12-17 of the AC, or by indexing the contents of the MAR.The following iot instructions are used

wmber frora 0-78° A channei addsess may be chosen in one of two way. It can be

adsm 701103 Select MX channel, The contents of AC
re placed in the MAR

adim 701201 Inciex channel address. The contents of the
MAR are incremented by L. Channel 0
follows channel 74

Tha channal address salect instructions do not initiate a conversicn, This can be done only
by on adse insivuction to the converter,
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INTEROFFICE
MEMORANDUM

SUBJECT Magnetic Drum, Type 236
DATE September 28, 1964

TO Dick Best FROM R, Lane

We have proposed drums as indicated in the following chart
Customer Qty. Delivery Probability
Adams Assoc. 1 1~65 100%

Mich., Univ. of 1 5-65 70%

Rensselaer Polytech. 1 4-65 20%

Rand Corp. 1 6-65 70% /
Oregon state 5-65 25%

@ BTL 2 12-65 05%

Lincoln Lab. 1 6-65 05%

Wash, State Univ. 1 6-65 02%

Hanford Labs. 3 6~65 02%

Brookhaven 1 12-65 25% v

Edinborough 1 5-65 33% v

Axel Springer 2 8-65 05%

DEC 1 12-64 99%

1

In summary only 6 appear worthy of consideration (those checked)

Two are positive
Two are certain
Two are probable
Balance are very, very, uncertain.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



2

Considering some new customers who will show up, considering
some that will drop out, I recommenc we order 6 with no cost
cancellation privileges and that we review our position monthly.

CC Mick Mazzarese
H. Anderson
G. Bell
Bob Savell

MAYNARD, MASSACHUSET TSDIGITAL EQUIPMENT CORPORATION -



INTEROFFICE
MEMORANDUM

SUBJECT
DATE September 28, 1964

URL - Extra Memory Interface Modules
TO FR OM

Larry White R. L. Lane

Extra Memory Module interfaces were priced assuming the cable and
checkout to be included. For exa

1 - 1664 € 230 230
3 ~ 1665 € 550 1650
1 - set I/O Bus Cable 500
1 = checkout = 320

2700 selling price

With respect to LRL, they need 6 @ 2700 = $16,200. This includes
the cable sets. Can you determine the lengths they neea? I want to
sell them the additional interfaces but I feel they should wait until
they buy the I/O processors to get the additional 2 interfaces.

ommend they only get 1 extra set for each Type 163~C at this time.
_=_ Unless they have political reasons such as AEC money is available
or they have already requested funds, etc.

They should go ahead and buy 1 additional set for each memory 50

they can attach their special cisc processor. Consequently, I rec-

Before you take any action, let's discuss this with Nick.

CC Nick Mazzarese
H. Anderson
R. Beckman

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



INTEROFFICE
MEMORANDUM

SUBJECT LRL-PDP~6
DATE september 28, 1964

TO T. Whalen FROM R, Lane

RE R. Beckman's Call report 21, September, 1964.
L.R.L. Construction Requisition (Serial No. 1149).

Please add the following information to the LRI. Construction
Requisitions

(1) Their order number
(2) DEC No.

Please change the delivery date to Nov. 30, 1964.

Please change item 2 from quantity 1 to quantity 2. (16K, 2ysec
core memory).

Please add

Item 7. Fast Memory (Quantity 1) Type 162
Item 8. Add'1 Memory (core) interface (quantity 6)

3 each to each Type 163C Core Memory.
Item 9. Paper Tape Reader (Quantity 1) Type 760.

CC H. Anderson
Nick Mazzarese
R. Beckman
L. White

DIGITAL EQUIPMENT CORPORATION + MAYNARD, MASSACHUSETTS



INTEROFFICE
MEMORANDUM

SUBJECTTime Sharing on Systems Using

DATE September 28, 1964

TO FROMMagnetic Tape without DECtape
VH, Anderson, B. Lane L, Portner

Systems using standard Mag tapes and no DECtapes or conceptually similar
devices, such as disc or drum, will be provided minimum time sharingcapabilities through the use of our Phase § system. This allows users toco-exist in memory but does not provide for the swapping of users from and
to various backup devices. In addition to being denied elaborate time sharingcapabilities they will not be provided with the facility to edit their Mag tapes,as they will be able to do with DECtape.
The additional programming involved in providing this system is chiefly in
writing a minimal loader to load the executive system from Mag tape (if so
desired). Alternatively, the executive may be loaded from paper tape.

A LP: tw

MAYNARD, MASSACHUSETTSDIGITAL EQUIPMENT CORPORATION >



INTEROFFICE
MEMORANDUM

DATE

PDP-7 Reference Manua}
TO FROM

K. Olsen T. Kare Rod Bolder
ti, Andersson G. Mcore
5, Olsen R, Best
T, Johnson G, Bell

SUBJECT 9 DRS

N, Mazzarase L. Selianan FOR \ OUR COMMENTS AND APPROVAL
R. Wilson D, CottenJ, Atwood
J, Nangie
S. Grover

Title

Purpose

Fornat

Coatents

Over PDP-7
efierature

D. Smith
D, Fellows

PROPOSAL FOR PDP~7 REFERENCE MANUAL

PDP-7 Reference Manual

To serve os an instruction and reference manual for olf PDP~7 system,
designars and operators.

8, N size,

Single sheets; printed on both sides, numbered by sections (4-1, 4-2 etc.).
This is for onze of addition and ceivection,
Console Copy to be supplied with each PDP-7 ina 3-ring "digital note-
book with PDP-?7 CONSOLE COPY orinted or decafled on the cover.

All P5?~7 tteruture covers to be a similar format ~ similar in appearance
to F-St, POP-6 System Description, but with the PDP-7 blue. Also cover

Cover

should display our new recognizable "digital" logo in some for.
Attrched is a final draft of Chapter 3, Input/Output, as expanded from
the PRP-4 Manyal,
iNete: The (/C Devices section shasld include in one binding substantially
all of what hes to-date been circulated as serarate option bulletins. That

the detailed hardware and operation description far each option would
be part cf the PDP-7 Reference Manual.

System Deseriotion
Programming Manual

Maintenance Manual
Course Workbook

DIGITA! EFOLIPMENT CORPORATION - MAYNARD, MASSACHUSETTS



September 1964 PDP-6 PROG CLASS Week 1 of 2

Monday Tuesday Wednesday Thursday Friday
0900

System Review Exam DDT=6
Introduction

1000 Instruction Program Transfer
Test Instructiong

1100 Data Transfer Push Down and Assembly
Instructions BYTE Instructions Lab

"1200
1300

Instructions Instructions (Debug)1400

Logic & Shift Computer
Instructions

Workshop1600

Workshop
1700

Introduction &

Arithmetic ClassInput Output Discussion

Time
1500

Executive Symbolic Tape
EditorInstructions

Exam



September 30, 1964 Week 2PDP-§Class

900

1000

1100

1200

1300

1400

i500

1600

1700

Monday Tuesday Wednesday Thursday Friday

MACRO-6 MACRO=6 PDP-5 PriorityStatements MACRO Features Programming interrupt Review
SystemTechniques

ComputerWorkshop
Time

: (Debug)
Input/Output

aw Handling
Routines

Relocations MACRO=-6 Worksnop Computer Time Course
&

Linking Review (Assembly } Critique

Workehon :: Re 3 Ba aed

7

Computer Time Computer Time Computer Time :

4 : Computer Time
Pinal Exam. :

introduction
@ssembly}

a



todas
7
2

N

DATE September 28, 1964

SUBJECT Plans for Modules

TO Works Committee FROM Burt Scudney

This is a preliminary report which attempts to summarize....

(1) The short-term (1 year) manpower requirements for the continued success of DEC
modules in our traditional module market; and

(2) The initial manpower and organizational requirements for the opening of new
market areas to DEC modules.

TRADITIONAL MARKET

Module Sales: Four additional men,

These are additional people required in various field offices. This requirement
represents the needs of the West Coast, Denver, Chicago, and New York areas.

Module Applications: Two additional men.

In order to help fulfill our field office needs, we have completely depleted the

@ Maynard applications staff. This staff must now be rebuilt.

Engineering: One additional man.

The burden being placed on the Engineering Department by the PDP-6, PDP-7,
PDP-5A results in intermittent attention to the module line. The requirements of
the FLIP CHIP line are such that a more continuous effort must be applied.

NEW MARKET AREAS (OEM)
Module Sales: Five additional men.

In the opinion of the writer, the present field force is neither sufficient nor suitable
for the OEM market. We require additional people with suitable backgrounds for

serving OEM accounts. Two would be located on the East Coast, two on the West

Coast and one in the Mid-West.

Custom Engineering Service: Three additional men.

It is essential that we develop the capability to design special and unique modules

for OEM customers. These additional people should be engineers with circuit design

backgrounds.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
8

:
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The above shows a need for a total of 15 additional men, 7 to continue cur present

into the OEM market will not significantly affect sules volume for a rela'ively long
period of time (1-1/2 to 2 years),

igen -

i

:

a

2

SUMMARY :

module business and 8 to expand into new market areas. It is expected that entrance

t

Ae.
4

G :
: :

:

CIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



FISCAL 1965 MODULE SALES FORECAST.AS REVISED 9/24/64
(thousands of dollars)

:

July 1964 § 252 (actual)

September 250 (estimated)
a

aa: :

February 310

March MO

April 310.

June 415
n

FISCAL 1966 Aust 80

:

August :
:

October 255 (forecast)
November 350

December 925

January 1965 340

May 335

$ 3,651 » TOTAL

July 355
:

September
:

:

:

oo
oe

DIGITAL EQUIPMENT CORPORATION: MAYNARD, MASSACHUSETTS
+
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INTEROFFICE
MEMORANDUM

DATE September 30, 1964

SUBJECT "Midnight Acquisition" of Modules in Computer Checkout Area

TO K.H. Olsen FROM W. Colburn
H. Anderson

+

R. Beckman
R.L. Best +

For the last two weeks | have: been assisting in the checkout of the Central Processor
for the Adams Associates PDP-6 System. From this time two and one half days of check-
out time has been lost.

This lost time may be directly attributed to the practice of modules being removed from
the machine during the night, and either not being replaced at all, or being replaced with
a defective one. In either case no note being left to indicate such a transaction.

The score for this game". :now stands at:

a. Modules missing and unaccounted for
b. Modules switched - bad one left in machine
c, Modules switched - note left or module tagged

Modules switched leaving an incorrectly jumpered one

7
5
5

d. 3

As part of the 5 modules under We" fwo were borrowed but not replaced and the
borrower could not remember where he took it from So a check of every module of
that type was required for each one. These were on separate occasions.

The strangest part of this situation is that a key to the Finished Goods Stockroom is

available to these nightime checkout people, (a fact related to me by Ed Harwood )

WC/mro

» MAYNARD, MASSACHUSETTSDIGITAL EQUIPMENT CORPORATION



Re
:

:

:
:

ey My Proposed Trip to France

Is Ken Olsen
Harlan Anderson
Stan Olsen
Win Hindle

LAtk September 2, 1964

FROia Jon Fadiman

7My proposal is as follows: | will go to Paris at the beginning of March 1965 and
stay there for 8 months. My objectives will be as follows:

1. 2ef up an operating Franch office for DEC. don't think it matters very
inuch whetner we sct p the office sa wholly owned subsidiary a5 we

4
hu ive done in England nd Gemnaay (in other words an SARL) or whether

:
:

it is merely a brunch office of DEC. 1 think to start off with, it would be
easier to have it mercly a branch office of WEC and thus, there would not
be any problem in the accounting area. Most of my time could be devoted
to sales, engineering, and crganization and not to the details of office pro-
cedure. However, the details of incorporation are not difficult and in the

:

:

future we would probably want to incoporate as a wholly owned subsidiar
fine important thing however, is that we must have both sales and sehice

:

available within France. The French computer market is a
of the entire European market probobly third portance to England and

part

Gemany, and we cannot expect to sell any significant amount of equipment
from our bases in only England and Germany. Of course, we will need the

French engineers speak English either badly or not at all, and secondly even

image of adequate sales and service background.

engineering and sales help from these other offices but no French
sider buying an installation f any great size unless t is supported by

company :

an operation within France, and the fact that Englund and Germany are only
hour away by plane does not change this fact. It is essential that whoever

ts WOrking in France speak the language fluently, since for one thing most
:

&

if they do speak English they are automatically prejudiced against a company
that cannot ommunicate in their language. Furthermore by trying to sell

4

quipment in France without a French base f operations we are somewhat

dangering our whole European operation by not projecting the required7

4

;
2. My second objective wil] be to hire French personnel for the French office.

Obviously we don't intend to run the French office with Americans, but in

order to find a really good man to run the office it is necessary to set up

operations and have continual contact with people for a fair length of time.

It is for this reason that | have so far been unsuccessful in finding anyone
to set up the French office. It is necessary to be resident in France for a

:

:

+
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while to do that. The French attitude is very coutious, and until an
engineer sces a go.ng concem in France he probably will not want to
join it. However, by establishing the office there myself, | will be
able to interview people and eventually find a good sales engineer with

hire a more junior engineer who would be able to do mcintenance and leam
about computers and with sufficient training would be able to sell for us.
This alternative weuld not be available to us unless we had someone like
nyself stationed in the Paris office for an extended length of time.

omputer oxpericnce to do the job for us in France. Additional personnelcould then be gs necessary If a senior man cannot be found COUa
:

3. The third objective of the proposed European trip will be to solve some of
our sales problems in our present offices in Germany and England. In
Germony we may find it necessary to vire an aggressive computer salesman,
and I will be able to lock into doing this when Iam there. In Englond the
problom is somewhat different. We are do'ag very well with John Leng,
but he will hot be there past April or May. Therefore, | will have to either
hire somcon:: else to be in charge of the English office, or send someme
over from the U. S., or possibly have Geoff Finch take it over. At the
moment I have no feeling as to just what the proper thing to do is, but there
obviously will be some problems when John Leng leaves.

:

@ 4. A fourth objective will be to do a good deal of sales work in some other
parts of Europe which we have not yet had time to touch. It would be worth-
while to look into the situation in Israel for a few days, inasmuch as there
is a considerable araount of computer activity both in the universities and
in the Atomic Energy Commission of the government. A trip to Italy is cer-
tainly called for. Computer activity is growing in Spain and | would want to f
take a trip there in order to survey the Spanish market and see what we could
do there. Although ! don't speak Spanish, my wife does so fluently and this

4 would help considerably.

:

:

Most important, if we are to establish ourselves firmly in Europe and do the type

three major longuage areas of Europe. Thus, the establishment of a French office
would definitely help us not only for our sales in France, but throughout Europe.
lam aware that this will be a fairly expensive operation, but | am also aware
that it is an essential one if we are to take advantage of the presently expanding
European market.

:

: of aggressive business to which we are accustomed here in the U. S., we must
be firmly established mn England, France and Germany; m other words, in the

:

JFzniz
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September 14, 1964

OUTLINE OF JOB TO BE DONE IN STARTING THE FRENCH OFFICE :

The preliminaries of setting up the office can be disposed of very rapidly.
Since we already have an office, we can send literature there ahead of time so there
will not be the problem of going out and talking to customers without having the
literature available. It will be possible to find a bi-lingual secretary by advertising
in the local press. As is usual in a foreign office, a first-rate secretary who can
handle both languages and who, with a little training, can run the office while the
manager is not there, is essential. Since we do not intend to set up a separate
company in France immediately, there will be very few problems having to do with
accounting. It will be necessary merely to open a bank account for the company in
Paris which | can draw upon and then the secretary can keep the very simple records
that are required. Invoicing will be done from Maynard and a record kept in the
French office of sales made and commissions due.

intend to arrange beforehand to have a Telex installed in the office for
efficient communication between Germany, England, Paris, and Maynard.

The office is already fumished with a minimum amount of furniture and all
that will be necessary is to buy an electric typewriter, an electric adding machine,
and a copying machine.

Thus, the preliminary job of setting things up should go quite quickly and allow
me to get down to the business of making sales contacts. We have had correspondence
with quite a few customers in France already. Most of these have been requests for
information which we have given but without spfficient folldw up. By making a care-
ful survey of the correspondence which we already have in our files the first sales
contacts should tum out to be more profitable than would be the case if we were just
beginning.

Alan Kotok and will be giving a talk on the PDP-6 before a French computer

Corporation and the PDP~6 a bit more known in France. Some advertising, particularly

advertising is not going to bring in any direct sales, it should make it a little easier
when we go to talk to customers who will at least have seen our name in print before.
We already have installed one computer in France, and this will, of course, make it
easier for us to sell more computers. Indeed, Dr. Storey himself who bought the PDP-5

:

society on October 21st. This should to get the name of Digital Equipment

on the PDP-5, PDP-7, and FLIP CHIP Modules will be done before go over. While

at Meudon, is quite interested in the PDP-6.
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The market which | shall first attempt to work on is the educational and
scientific market. My contacts at the Institute Blaise Pascal, which is the largest
computing center in Paris, have been limited to one man, who, it seems to me,
does a great deal of talking and not much acting; but it should not be too difficult
to get other contacts there. We already have some contacts at the Université de Paris
and the College de France. | would expect to concentrate quite a bit of sales effort
in the early springtime before people start to go on vacation in July and August.
Jean Lebel should be of some help in getting to know some more people in the
academic circles. We have had several inquiries from the Université de Grenoble
and that would be one trip that | would make very near the beginning of my stay in
Paris. Another potentially important area is the medical field. Dr. Remon, who
seems to be one of the foremost people in France in this field, when he was here
talking to Mort Ruderman seemed convinced that there was quite a market for the
Linc or possibly PDP-5, but more likely the Linc in France. However, we have not
as yet exploited this, since there is no one in France to do the job.

:

:

:

By the time go to France in March we will have installed the PDP-4 at
Harwell, the PDP-5 at Meudon, and the PDP-7 at Delft. | would hope that we will
also have sold a PDP-7 at Oxford, a PDP-7 at Karlsruhe, and a PDP-7 at Aachen.
There should be some other sales of 5's by that time also. This is a pretty good base

upon which to build future sales in Europe and also to hire personnel. However, it
is not possible right now for me to give a detailed sales forecast. From past experience
in Europe it looks as if the PDP-7 will be the big seller. This may be partly because
of its speed, and we don't know what effect the PDP-5A will have upon the European

groundwork for the sale of one PDP~6 and possibly two PDP-7's and two PDP-5S's.
don't claim that 1 will have completed the sale of all of these items in eight months,

but | should at least have laid the groundwork for them and concluded some. In

addition, | feel that our new FLIP CHIP modules ought to sell quite well in France.
We have not sold any modules to speak of except for one fairly substantial order for
the College de France for "Hough-Powell" device. However, the prices on the FLIP
CHIP modules are low enough that we are now competitive with Philips and with
French OEM manufacturers.

:

:

market. | would hope during the eight months that | would spend in Paris to lay the
:

:

:

:

One of the main reasons for my going to Paris will be to find a competent
manager for the Paris office. This man should be a Frenchman with a working
knowledge of the English language. He should be familiar with Digital computers

preferably from the standpoint of sales, usage, and programming. We would probably
have to pay such a man about $10,000 to $12,000 per year, but this is the type of

man that we are looking for. would hope to find such a person by means of personal
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contacts which | will make in the process of doing sales work. | will also be able
to advertise for such a man, though | think that this procedure is less likely of
success than the personal one. would hope to have located a person sometime in
June who would then be available for work by the first part of August. Depending
upon how the sales possibilities work out we will probably also want to hire a maintenance
man. Though this man must have a good knowledge of French, it would not be essential
that he be a Frenchman. Perhaps we would want to hire someone in Holland who
would be responsible for the PDP-7 at Delft and work out of the Paris office for a
while.

:

Cost:

| have not yet had time to work out the detailed costs of this venture. From
past experience in foreign offices the cost will probably be in the neighborhood of
$30,000 for the eight months. | will be able to make out a more detailed budget
shortly. :

There is also the problem of how to handle the international office here in
Maynard while | am away. Being in Europe will have much closer control of the
European business from the Paris office than | am able to have from here. 1 would
also still be involved in the decisions of what is done in Japan and Australia. The
more routine correspondence work and filling of information requests for the foreign
offices can be handled by Brad Towle here, provided that he has someone else to
work with him to do the detailed work of shipping and invoices. Brad will of course
need more help on the technical side than do.

:

Jonathan Fadiman
Manager, International Marketing

na
ge
:



INTEROFFICE
MEMORANDUM

DATE September 2, 1964
SUBJECT
TO Harlan Anderson FROM Kenneth H. Olsen

Dick Mills
Win Hindle
Stan Olsen

| got a call from Ed Fredkin on Monday, August 31st to say that he is
interested in buying old, discounted PDP-1Is. He is coming to see me on Thursday,
September 3rd at 3:30 to talk this over. While making the appointment, he told
of something interesting he found out about renegotiation and thought it might be
very significant to us. According to Ed, the law says that when a product has a
life of more than five years, that percentage beyond five years is not renegotiable.
For example, if a computer lasts for ten years, only half of its cost is renegotiable.
I think our computers and our modules have lives longer than five years and this
might be a significant factor.

Ken Olsen

KHO:ech
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INTEROFFICE
MEMORANDUM

SUBJECT COLLEGE, CALE ILLINCIS
DATE Septerker 3, 1964

TO harlan Anderson FROM Vom QuinnCffice

Thanks for the lead on surton Squires. This is the first
I have heard of Mr. Scuires's interest, yet he apparently
was expecting our follow-up after SJCC. This leads one
to how many other people have been overlooked as
a result of the surrounding a trade show or just.
plain neslisence. Since trade shows represent a substan-
tial investnent in both time and money and are a valuable
source of inquiry, I wonder if we can devise a method of
assigning responsibility for the transfer of this infor-
mation. A simple hand written note is all that is required
and it should be the responsibility of the person initiating
contact to see that these notes are promptly transmitted.

I will contact Mr. Squires immediately. Thank you very much.

DIGITAL EQUIPMENT CORPORATION + MAYNARD, MASSACHUSETTS
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INTEROFFICE
MEMORANDUM

SUBJECT UNIVERSITY OF MINNESOTA -- DR. OTTO SCLMITT
DATE September 3, 1964

Harlan Anderson FROM Tom Guinn
Chicago Office

TO

Thank you for your memo of August 28, 1964, regarding
Otto Schmitt's PDP-5. I have been aware of his diffi-
culties for the past month and have initiated action
so as to tie off the loose ends as soon as possible.
Dr. Schmitt's difficulties are small and principally
the result of his not having had time to cet into the
details of his configuration. 'his situation should
be remedied with the addition of Mr. sill hart to
Schmitt's staff, who will take responsibility for the
installation. I met with these sentlemen last week
and have brought them up to date on all documentation
relating to their system. I am also tryins to get
Hart to come back to the plant for the 9/28/64 PDP-5
course. Finally, I intenc to visit Schmitt during the
week of 9/14/64 and at recular frequencies thereafter
so as to prevent any misconceptions regarding the
suprort and service extenced by the bicital Louiprent
Corporation.

:
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