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SYSTEM DEVELOPMENT CORPORATION 28 February 1963

DISPLAY SPECIFICATIONS

A display system 1s rcquired to operate with the AN/FSQ-32 Computer currently
installed and operating at tlic System Development Corporation. These consoles
will be part of the Camand chcc.rcu laboratory (CRL) and will be used for
general man/machine communications with the computer. The specificaticn ma:-
imply a specific design and packaging, but such is not the intent. The su/pected
technicues in the specificetion arc onl: to help in defining the functional
capabilitics desired of the displa; sten

In gemeral, the requirements are for six (:) displays operating, and in synchronizn,
with onc of the computer drums (DATOR D*w:) to uisﬂa*r alphenumeric symbols, at
lecast L and to provide a light pencil capability for interrogation of the
display. Delivery time of this cquipment is important and a goal of three mounths
for the first unit is desirable. Checkout end acceptance of the displays must

be performed at SDC operating with the caomputer.

Sys tom Configuration Figure 1.

The computer outputs, from the DATOR Drum, arc 43 bits of date, drum timin;
pulscs and a drum origin pulse. Tuese signals will be used to control and ;=zte
the proper data to the prescribed comsole. The drun word will contain sufficleant
information to randomly position one of the L4 seleceted charascters on thc scleeted
display console. The computer inputs shall come from a 2h-bit register in the
display comsole, 13 bits of which arc controlled by the light pencll which
specifies the drum address of the data activating the light peneil. The display
system will be required to count the drum timing pulses, and reset thc counter
with the drum origin pulsc in order to provide this information to the light pen-
cil input register. The remaining bits of the imput request shall be avallable
for inputs from other sources--pushbuttons, cte.

Functional Goals (subject to modification at the suggestion of the vendor end
on written approval from SDC)

)

Display Console
1) Minirmum of 10" x 10" display area.
2) . Approximately 500 characters per display field.

3) D/A converters and amplifiers to position becam at any of 102k x 102k
places on tube face .

L) Deflection yoke currenmts or deflection plate voltage linear to betier
than 0.5%.




5) Contrast ratio varisble from L:1 to 12:1 black to white.
6) Intensity variable from l/lO to 10 ft.-lamberts
7) Light pencil (as epecified) end 24-bit data register. Cable capacity
| & card rack for an additional 2k bits.
\ v
\
8) Enclosed controls for positloning, contrast, brightmess, lincarity, ete.
available at the front of console.
9) Desk surface available adjacent to CRT display arca.
Light Pencil
1) Size--the light pencil shall be comparable in size to a standard pen.
or pencil. Electrical cable or fiber optics bundle connecting to con-
sole shall be no more than 1/8" diamcter with flexibility & length
such as to allow maximm frecdom of action.
2) Field of View--the ficld of view of the light pencil shall be approxi-
mately 3/32" in diameter.

. 3) Aiming Light--the light pencil shall have an aiming light which indicates
the field of view and point of best focus of the light pencil. A
desirable pattern is an open circle.

4) Operate Switch--the light pencil shall have a switch to be operated by
the index finper or thumb when the pencil 1s held in & natural position.
The protuberance end travel of the switch shall be minimized--this
switch may be clectrical or optical. In ecither case, the aiming light
- shall be on in cither position of the switch. A desirable arrangement
of the switch would move an optical filter in the pencil so that the
aiming light would change from, say, red to vhite as the switch is operated.
S) Controls--the light pencil sensitivity comtrol shall be sccessiblce vo
the operator et the fromnt of the console.
Control Unit (Altermative arrangemént nay not designate this es & separaic unit)
1) Count drum timing pulse - 8096 pulses - 2.75us between pulses. Drun
Speed 45 cpeo.
2) Resct counter with drum origin pulsc, desirable to gemernte error
signal if counter is not ccual to zero &t time of reset pulsc.
3) Transnit contents of counter to 1light peneil corputer input register

wvhen light pencil has been activate If a counter is provided for




L)

ach display, the counter may be stopped with light penell retura and
held until comouter rcads counter register. Counter com thea be ~c-
goct and started with next available drunm origin pulse. Alternative
technigue may be suggested by vendor. ‘

Use counter to properly distribute data to the six (6) display coasoles.
Each console will reccive deta continuously from the same sct of drum

registers. Writing a word on a drum register automotically routes
the data via the control unit to a speecific camsole.

Interfoce with Computer--Output

1)

3)

48 data bits per word, at o 2.75us rate can be provided. Display systen
can usc as meny of these data bits as required to perform display .
functions. Minimum of 20 bits rcquircd--lo for x position, 10 for y
position and $ to designate character.

Timing and drum origin sifaals available on a 49th and 50th lime.

Standard sigcnal data, or timing,

-gg%_\}"\ T

W% FAMPLUTUDE

A blanking bit--display/do not disnlay is a desirable additiom to the
output word. This bit would allow the computer programmer to inhibit
the displaying of a character without requiring that the word be erased
fron the drum.




wlie

5) Output driving circuit (fram computer)
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6) Output cables required: 120 ft. with Burndy-Hyfer MS50 type comicetore.

™o cables required to handle all

{dentical.)

Interface with Couputer--Inputs

required data. {Input eables

cencrated within comsole are required for
perity bit requirecd--will be a constant

portion of word.

switches) per display to provice
transferred. All comsolc iaputs
To initiate a dasta transfer

1) 2% bits + 1 bit odd parity
data register. Additional
"1". o satisfy parity for unused
2) 15-bit address reglster (toggles
address in core nemory of data being
will enter computer via a core meumory.
the memory address rmst be provided.
3) Input cycle, control

sent to

Displey ready signol
button switch.

a)

computer by light pen return or push-




L)

5)

)

b) Computer requests transfer of memory eddress information 2.5 to
20us after display rcady signel.'

¢c) Computer request transfer of data .l5us after (b).

d) Display control rmst resct light pen data register

The pates that feed to the computer must be two input AND circuits.
One input to each gote 1s the data bit. The other signal is the

conputer output pulses 3b and 3c above.

Stendard sigmels are required. (see Outputs (3)) The Control sirmals,
Request Address, and Request Data are stcade rd signals

Drive circuits rmss be capable of handling a 120° cable aund provide
to computer.

a stondard siymol

Miscellaneous Recqulrements

1)

k)

Display s;coen rw“ui:od to srate at least 120' from computer--.25
volts of ne: n indueced 11 within eny line in the cable using
staadard pulscs and worst onfiguration.

Vendor must supply all cables for sipnal and power ready for conncection
to receptacles.

Vendor to supply at least four scis ? logical drawing and operatlng

instructions \com.rr~iLl u'anﬁardS)'

Vendor to supply cngineering assistance to install and chcek~out
display system at 3DC.

L 28 Y
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ADDEIDUM

To "Interface with Computer--Output' add the following:

7) Signale will be tramsmitted on a single line, i.e. only ONE bits will
be transmitted. Tnerefore, all input storcge flip-flops, including
the decoders, rust be cleared between each data word or complementary
simels must be genmerated locally to set these storage flip-flops.

o,




INTEROFFICE J{/ {
MEMORANDUM o

DATE February 28, 1963

SUBJECT General Radio Computer

TO Ken Olsen FROM Re Mills
Harlan Anderson /
Stan Olsen

While talking today with Ed Hurlbut, Controller, of General Radio, concerning
their operation in Canada, the conversation worked around fo the use of computers
and he stated as follows:

1. They have ordered an IBM 1440 but feel that there is a restriction in
this unit for them to combine engineering use with business use due to
the 4 K memory in the central processor. This means to them, that they
have to decide whether they should spend the extra money to get 8 K
which capacity he apparently feels is a minimum.

2, They are especially interested in disc storage, due to information
retrievial problems for inventories.

3. He commented that the General Radio people were very interested in
out approach to the use of our computer for business and engineering but
the implication was given that he was totally commited to the IBM 1440.
They received an eighteen month delivery schedule from IBM and when we
get our business programming to a point where there are saleable packages,
| think we should go after them again.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS




INTEROFFICE
‘ H MEMORANDUM

DATE  February 28, 1963

SUBJECT Establishment of Canadian Office in Ottawa
TO K. Olsen ) FROM R, Mills
H. Anderson .~
So O'“n
cc: G, O'Dea

Following is the estimated schedule for my frip to Canada to start March 5th through the 8th:

1. Coopers & Lybrand = Chartered Accountants: March 5, 2:00 p.m.

John Aldrich of Lybrand, Ross Bros. & Montgomery in Boston, wrote a letter

to Coopers & Lybrand to introduce us and this afternoon, | talked with Donald
Ross, partner of Coopers & Lybrand, who was most cooperative and is setting up
the appointments for me with the Royal Bank of Canada, Department of Trade &
Commerce and Corporation House Ltd, He stated that we could have spent
several days with the Dept. of Trade & Commerce just finding out who was the

q right man to talk to,

My preliminary thoughts on the feasibility of setting up a corporation as against

a branch, were confirmed by Donald Ross in that, contracts let by the government
are given preferentially to Canadian Corporations. In addition, the corporation
receives a more faverable tax treatment. The favorable tax treatment seems to
revolve around the 15% withholding tax, but the final determination on this for

DEC is still to be made.

» The subjects tentatively planned for discussion with them are as follows:

Wi 1. Advantages of incorporating over a branch operation,

2. A recommendation cs to legal representation.

; 3. Financial Reports necessary for filing incorporation papers.

4, A list of Government agencies normally dealt with on financial matters.
-: 5. Accounting differences of a statutory Dominion nature vs. U.S.

6. Accounting records required as a corporation and a branch.

# 7. Auditing schedules.

DIGITAL EQUIPMENT CORPORATION
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8. Taxes on income, property, sales, etc,
9. Recommendations on tariff negotiations .

2, Royal Bank of Canada; March 6, 9:00 a.m. ;

The subject matter here will revolve around the following:
1. Available services,
2, Establishment of a regular checking account = forms, minimum balance, efc.
3, Correspondent United States Bank.,

3. Department of Trade & Commerce: March 6, 10:00-3:00 pm“,

The Department of Trade & Commerce, Industrial Development Branch, appears g
to be a good source of information regarding conducting business in Canada, with
detailed statistics of businesses, products and marketing problems being published
by the DBS ( Dominion Bureau of Statistics ). The Dept. of Trade & Commerce
publishes such things as business conditions, new developments of industry, in-
corporation problems and will make a canvass of approximately 1000 concerns, in
their files, for demand of a company's products.

4, Corporation House Ltd.: March 7, 9:=12:00 p.m.

This organization has an excellent reputation in negotiating rates with the Customs
Department and in applications of Federal Sales Taxes. | believe we should make
an arrangement with these people to negotiate the product tariffs on our line with

the Customs people.

5. Assaly Brothers: March 5, 1:00 p.m.

| called Mr. E. W. Assaly this afternoon fo verify that we were signing the lease
which he sent to us and | would be bringing it with me together with our check
for the two and a half months rent in advance. This is the first “port=di-call" .

6. Denzil Doyle: March 7, indefinite time

The time spent with Denzil Doyle will comprise settlement of questions being
asked by several departments of DEC some of which are as follows:

1. A list of prospective customers should be generated after having visited
the Dept. of Trade & Commerce and obtained their publications.

2. After #1, we will be able to determine which provinces we can expect
to do business in as this will affect us in our incorporation. 5‘

-more- AF.J
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‘; 3. We will obtain available technical publications in Canada not of
U. S. origin,

| 4, Obtdn lists of newspapers which will handle the announcement of our
| office.

5. Asrange for petty cash amount,

6. Determine Dominion filing requirements for employees of the branch as
regards payroll .

7. Determine different employee benefits which are required by the Dominion |
or the province. ‘“

8. Determine stocking requirements for inventory items in order to obtain ‘
an estimated amount to be pald for customs in the event that a withholding |
basis is necessary here.

General Comments: ?

| would appreciate a brief meeting on Friday, March 1, in order to clear the air on these .
items so that as many of them as possible may be resolved next weeks

.I 1. Use of Coopers & Lybrand as auditors in the event that we become a
? corperation. |

2, Some dollar amount commitment to the Royal Bank of Canada even if 1
of a token nature in order to establish an account. "1

3. The use of Corporation House Ltd. in handling our negotiations with the
Canadian Customs Dept. on tariffs and possibly Federal Sales Taxations.

§ 4, Sales items to be resolved with D, Doyle
i

o

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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INTEROFFICE
H MEMORANDUM

) DATE February 28, 1963
26th Meeting of the
SUBJECT Test Equipment Committee

TO Richard L. Best FROM Russell Doane

Members of the Committee:

Robert Hughes, Chairman
Russell Doane, Secretary
Donald White

Ceorge Gerelds

Dave Dubay

Dick Tringale

Jim Cudmore

Larry White

Ken Wakeen

1. The new 567 sampling oscilloscope ordered by Ken Wakeen will be
delivered about March 1lst,

2. Our first Hewlett Packard all purpose oscilloscope has been
‘ ordered and will be delivered off the shelf presently. It was ordered
specifically tc meet the need for thrae oscilloscopes in the Special
Systems area, of which only two could be found available within the
company. This oscilloscope has 40 megacycle dual trace band width
and will be provided with a delay swaeep plug-in unit which will make
it a useful general purpose oscilloscope, as well as being appropriate
for production testing of 10 megacycle modules and possibly also for
trouble-shooting serial systems of VHF logic. We have been assured by
the local representative that the face of the tube of this scope will
have 10% and 90% markings inscribed.

3. All of the test equipment manuals ordered as a result of last
meeting's decision to provide a library shelf for engineering use
have been ordered, Most of them have already been received by the
library and are being catalogued.

4, We have received our .01% Fluke meter earlier than expected, It
is now in use.,

5. Dave Dubay, Ken Wakeen, and Russ Doane comprise_a sub-committee
which will meet before the next meeting of the committee for the
purpose of considering our needs for high precision standards to

satisfy requirements such as the increasing need for accuracy in
calibrating analog to digital and digital to analog conversion equip-

ment.

. 6. Requests to Test Equipment Hdgs. for small signal A-C VTVM's‘have '
always been answered with a suggestion to use one of the high=gain

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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‘ plug-in units which we have available for our Tektronix oscilloscopes.
The Test Equipment Committee has briefly considered the possibility of
ordering an AC VIVM several times before, but the list of specific known

requirements for such an instrument has grown: -

Operational amplifier gain measurements,
Production testing of power supply ripple.
Zener diode impedance measuring.

Trouble shooting of Stenorettes,

Many of the applications in which our
Hewlett Packard audio oscillator is used.

It is still possible to use plug-in units for oscilloscopes for any of
these jobs, But it is usually more cumbersome to do so than to use an
AC VIVM, and in addition it requires the tie up of approximately
$1500 - $1600 worth of equipment for making a simple measurement. The
committee asked Ken Wakeen and Russ Doane to agree on an AC VIVM to
buy, and as a result of their investigation, we will order a Ballantine
type 300H Logarithmic meter AC VIVM ($230.) The principal choice was
between this and a Hewlett Packard 400D for five dollars less, and
hinged on the somewhat greater accuracy and greater ease of use which
is offered by the Ballantine., It will read the rms voltage (responds
to the average) from 300 microvolts to 300 volts with an accuracy of
2% of the reading (not 2% of full scale) from low audio frequencies to
700 KC with an additional 1% error of reading at 1 megacycle. It will
respond down to 30 microvolts with 5% accuracy. It has a 5" mirror
., scale calibrated in indicating logarithmically from 3 to 30. Weight is
10 1bs.

7. While our new F, tester is in operation at 10, 30, or 50 megacycles,
the committee still felt that it is advisable to buy a Dynatran Fg
tester capable of the industry standard 100 megacycle measurement.
This instrument will have less flexibility in bias conditions and
frequency choice than in our home built F, tester, but will probably
be more compatible with production testing requirements. It offers a
good fit to the needs of speed testing for all transistors used in the
10 megacycle line and in VHF modulss, and it should be of some value
for transistors used in 5 megacycle modules as well. There are few

Fy testers available commercially and the Dynatran seems to offer
enough flexibility without extreme cost.

8. We discussed the needs ovar the next several months for new .
oscilloscopes. We seem to have exhausted the possibilities of removing
oscilloscopes from the production test area for use in engineering,
because the increase in low volume special modules has effectively
soaked up all of the testing capacity slack which has been produced by
automatic testing of the high volume standard modules. Two circulit |
engineers have recently started work and the model shop has an immediate

{ipement for one additional scope which will suffice for the next
;23: in the model shop. We also may have summer students who will be

using oscilloscopes to some extent within a few months. We therefore

®
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agreed that it is essential to order three cscilloscopes immediately,
and in view of our good impression from the Hewlett Packard scope
which we have had on locan for more than a month, we decided to order
three more like it (in addition to the first one, which is already on
order). All three of these will be ordered with one dual trace vertical
plug-in unit, and two of them will have the standard horizontal plug-
in while the third will be ordered with the delay sweep plug-in unit
for horizontal. These instruments are supposedly off-the-shelf items
which is a situation allowing us to put off ordering any equipment
which may be required during the peak summer demand until later than
wve might ordinarily.

9, Steve Lambert has been asked to join the test equipment committee
since he has contacts with computer checkout and maintenance areas
with which the committee has not had sufficient contact. This makes
the committee members ten., We will give some thought to a different
organization of the committee to promote efficiency.

10, It was suggested by Al Blumenthal that some means of X~-Y plotting
at high frequencies would be a desirable ability to have in some piece
of test equipment,

11. Barbera Stephenson suggested a reminder that a lot of frustration
could be avoided if people borrowing equipment from an unattended set-
up would leave a note telling Who Took It!

The next meeting of the Test Equipment Committee will be on Tuesday,
March 12, at 1:30 in Bob Hughes®' office.

7

ce: ° He Anderson
B. Beckman
W. Hindle
N. Mazzarese
R. Mills
Je 0'Connell
G. 0O'Dea
K. Olsen
Se Olsen
H. Painter
Gs Rice
M. Sandler
All Enginears
All Technicians
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February 28, 1963
UBJECT  ANNUAL REPORT SUPPORT

Ken Olsen FROM Jack Atwood
Harlan Anderson
Stan Olsen

We had a quick briefing this morning on the problems involved
in turning out an annual report in less than a week and on the
procedures we hope will overcome the problems.

I explained to the group that it might involve a fair amount
of work tonight, Friday night and Saturday. I asked them all
| to indicate on a sign-up sheet whether or not they would be
‘ available to work any of these three time segments if needed.

Out of a total of 21 "effectives" (two of the regular crew are
out sick and one has a death in the family), 21 volunteered to
work at least one segment, 5 volunteered for two, and 15 volun-
teered for all three. Three of the AID girls also volunteered

‘ their help.

I use the word "volunteered" because this was short notice

| given at a time when many of these folks have sickness at home,
are heavily engaged in outside activities or depend on others
for bad-weather transportation.

I hope the end product will reflect the spirit with which the
group has accepted the challenge.

Bl nd® ] ad adl [N, ‘ }/ L
I i I Lo :
NeC )} hu : i |
Vi
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INTEROFFICE 2R3

qt M@ MEMORANDUM

AMA's 9th Annual EDP Conference
SUBJECT and Exhibits — Statler Hilton Hotel,

- New York City — Feb., 25-27, 1963
FROM

Ken Clsen George O'Dea
Harlan Anderson .~

cc: R, Mills

DATE February 28, 1963

Detailed Proceedings of the Conference will be published shortly by AMA,
Here are some of the Highlights:

Ve The conference was attended by approximately 400 people representing per-
haps 150 companies, most of whom are at least thinking about going to some
degree of coordinated EDP or "Integrated Data Process." (I1DP)

2. Of the 22 speakers, only 2 were from Computer Manufacturing Companies
(IBM and RCA) and, fo a man, the panel felt that the future of all large
businesses lay in profit improvement arising out of greater understanding
of company operations through IDP.

‘ 3. The keynote speaker estimated the coming year Computer market at six
thousand machines representing 2 1/2 billion dollars! A large portion of
this he felt would be for business purposes.

4, Both from the comments of the speakers and the remarks of various people
met at the conference, by far the largest interest in the computer business
application lay in the field of controlling inventories; first from the point
of view of keeping the balance down by policing the house keeping and
second, by attempting to determine needs through various mathematical
techniques (exponential smoothing, Operations Research, several of the
larger companies have hired full-time mathematicians to work in these areas) .

5. From the business users point of view the consensus of opinion was that present
hardware far outstripped the use to which it was being put. The panel of
spec.:ers, of course, represented those companies which were trying to up~
grade their usage fo the equipment capabilities. The bulk of the audience
was less intent but seemed impressed.

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
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6. Most of the speakers referred to business models as being the best way to
simulate the consequences of altemative approaches to business problems.

7. A great deal of time was devoted to the organizational aspects of an
Integrated Data Processing system., For the most part the speakers repre-
sented large companies where crossing of Divisional lines posed major
problems. The office of the Controller was thought of as the best place in
which to Centralize the function. Some of the Companies found that it
proved better to have a special group reporting directly to the President.
Here you felt it was a matter of personalities.

8. Comments were made on some of the consequences of going to |DP particularly
that of obsolescence of middle management (since human judgement is there-
after exercised on a higher management level.

| 9. One of the speakers, from Olin Mathieson Chemical Corp., indicated that his
‘ company was presently evaluating Computers for Purchase In April. His name
has been given to Stan for follow-up.

10. A number of competitors exhibited at the convention - chief among these were
d RCA with what they call their Videoscan (Optical reader for input into their
301), and GE with their new 3101 (data accumulation system).

In summary the Conference was intended fo highlight the coming importance of the
computer in business decisions. Based on the quantity and quality of the audience
the point is already being well taken.

George O'Dea
GO'D:nes

®
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INTEROFFICE
MEMORANDUM

M eic

SUBJECT PDP-1 Status at LRL, Berkeley

DATE 2/25/63

TO L,Haflan Anderson FROM Ted Johnson
Nick Mazzarese

I am afraid there has been some confusion in the situation
existing at LRL. I am not clear as to whether your contact with
these people last week enabled you to determine what the actual
consideérations are and for whom these computers would be intended.

There are two entirely separate computer requirements at
Berkeley. In my conversation with Jeery Russell today, it was
made clear that he is intending to go ahead and propose to the
Atomic Energy Commission that they acquire a Pepr system including
a PDP-1. This group has the interest also in the new machine, althoudl
it would appear that this is more an interest of Art Rosenfeld and is
interesting only if this machine is substantially better than the
PDP-1, particularly in the area of index registers and improved I/0
and if it can make use of the PDP-1 programming by including in its
communication list a PDP-1 sub-set.

As differentiated from the bubble chamber application above, the
experimental physicists in the spark chamber area have decided that
they would like to have an SDS 920. These people investigated the ASI
910, the PDP-1&4 and the CDC 924. The CDC machine was most desirable
for their application but too expensive. When Art Rosenfeld learned
that these people were interested inan SDS 920 he apparently initiated
activity to try to sway the spark chamber people toward a PDP-1,
primarily because of a desire to have programming compatibility. We
will make an effort to contact the people in the spark chamber area,
namely Leroy Kerth, Bill Wenzel and Denver Keefe.

They will want delivery on the smaller spark chamber before
July. It is hoped that the order for the Pepr system would be forth-
coming in July and they might hopefully have a system installed in
September or shortly thereafter.

I would like to be made aware of the nature of the communication
with these people on the new computer prospects.

=4
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INTEROFFICE
MEMORANDUM

DATE 25 February 1963

SUBJECT

TO

. Ander son <Cumrmm— FROM sS. Mikulski
. Beckman

Harwood

Olsen

Rice

Shields

. Wilson

T WnEwWE

Movement of PDP-1 Computer From EAI, Princeton, New Jersey,

to Princeton Research Center, Princeton,

New Jersey

February 13, 1963 3:00 pm

Arrived at EAI, Princeton, New Jersey, with Cliff Pitz and

Bill Vaillancourt. Preliminary inspection of the PDP-1 computer
showed that it was in operating condition. The running hour
meter had 918 hours of elapsed time. Earl Carson, who was
responsible for the machine while at EAI indicated that there
were no internal machine failures during the period of operation
there. There was one reader failure, the punch leaked oil
slightly and they did have typewriter bugs. He indicated that
he had called in an IBM repair man for the typewriter but continuec
to have typewriter problems after that. Arrangements were made
for the movers to move the machine out first thing Thursday
morning. Earl Carson indicated that the original packing crates
had been destroyed and the only piece of shipping equipment re-
maining was the skid for the central processor. This was left
at Princeton,

A set of maintenance tapes were run on the machine and they indi-
cated that the machine was in operating condition. Arrangements
were made at Princeton for delivery of machine first thing in

the morning.

February 14, 1963 8:00 am

Arrived at EAI and started removing plugs and special patching
equipment from the central processor. EAI furnished a janitor
to clean up the outward appearance of the computer. The only
visual sign of deterioration was on the console table, which

e
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was stained such that the stains could not be removed. The

movers arrived at ten in the morning and had no difficulty in
wheeling the computer into the van without putting it on a skid.
Typewriter table, display, light pen, typewriter, central pro-
cessor, were all loaded on the moving van. Everything was securely
tied. At this time we did receive a set of prints for the computer,
two or three trays of maintenance tapes and the leftover type-
writer paper and paper tape. We arrived at the Princeton Research
Center at 11:30 am and unloaded the machine. The people at
Princeton under the supervision of DEC personnel, handled the
movement of the machine into the computer room. Because the

power connections at EAI had been cut due to the use of special
connectors, an electrician was called who wired up the system

to the existing 115 volt outlets at Princeton. I met the per-
sonnel at Princeton in the morning. Bob Schultz is actually
purchasing the machine for his department. Dr. Jack Benoit

will be in charge of the programming for their specific projects
and Mrs. Dawson will be responsible for the program files, main-
tenance files and morning checkout of the machine. 1In the after-
noon I had started teaching a group of about fifteen Princeton
personnel in the methods of programming the PDP-1. During this

time Cliff Pitz and Bill vaillancourt checked the machine out,

made modifications to the reader and the punch and the multiply/
divide, and the machine was in operation by 2:00 pm Thursday
afternoon. It might be noted that the sign bit of the I/0 register
was wired incorrectly to the display, therefore a zero appeared

as a negative number and a one in the sign bit appeared as a
positive number. This was corrected. At 4:30 in the afternoon

I had completed the programming portion of the course; the instruc—
tions on the central processor and general programming. The

people were familiar with Fortran. The other computer in the
computer room was an IBM 1620, plus associated card sorting and
listing equipment. We made sure that the power switch on the
central processor controlled all of the equipment as far as

power shut-down, put in a copy of space war and let the personnel
become familiar with the computer J{they indicated the following

day they were there until 11:30 pm).

February 15, 1963

Friday morning was taken up with the discussion of programming
use of expensive typewriter, Macro, and DDT. During this time
a complete check of the computer was made, including margins
on portions of the machine. The machine seemed in excellent
condition. Friday afternoon the personnel in the programming
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‘ class were shown a demonstration of expensive typewriter, a

1 Macro assembly, and a DDT debug. They indicated that they
would send someone up for the standard one-week course in
programming and also send a technician up for the two-week
course in maintenance. I will take care of sending them
literature as to what is covered in the course and the dates
of the next convening courses.

General Comments

I feel that the typewriter should be worked over, specifically
as far as the roller is concerned it should be replaced, and
the tab has some sort of problem in it. The light pen on the
display did not operate. The display worked properly, however,
their specific application will require a squeezing of the display
specs. Bob Schultz indicated to me, when discussing acceptance
{ test procedures on their ultimate machine, that they would be
| interested in writing the acceptance test for the display.
Their application for the display will be film reading. They

I might be interested in changing their display to something of

' grid printing in nature. Their system configuration will be

, the basic PDP-1, automatic multiply/divide, two extra memory
‘ modules for a total of twelve K, three magnetic tape transports

‘ of medium density (556 characters), 16 channel sequence break

g system, display and light pen. A verbal order for the equip-

! ment has been placed with George Rice. Their application for

’ the system will be very similar to MIT's PEPR system. Dr. Benoit
indicated to me that some discussion has been made with DEC
as far as finishing programmers when they get into their specific
application for the machine.

HHHHAH
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INTEROFFICE
H MEMORANDUM

°

DATE February 25, 1963
SUBJECT  Raytheon Area in Building #5

TO Harlan Anderson,~" FROM Kenneth H. Olsen
Loren Prentice
Maynard Sandler
Stan Olsen
Dick Mills

| had a call from Mr. William Livingston from the Lexington office of Raytheon
on Monday, February 25th.  They would like to move out of their area in Building
#5 the first of March if they could find someone to take up their lease. They are now
paying $997 per month and their lease is over April 30, 1963. They also have an
option for another year.

They have put $60,000 in fixing up the place and this would be ours if we could
work out a sub-lease. It would seem to me that their present landlord would like to
start negotiations over again at a higher lease saying that they have now inherited
q the $60,000 worth of leasehold improvements. However, Raytheon has a one-year

option. If we could work a deal where we take the option also, it might be well
worth taking on this property.

We have a Works Committee Meeting on Tuesday morning and we ought to
discuss this subject. Raytheon has a lease on one acre parking with Ledgard at $60
per month. | think they also have a year option on that. Raytheon would sub-lease
both of these till April 30 at $1,000 per month total. We should immediately con-
tact Ledgard and take an option ourselves on that parking space so that no-one else
can take that. This would put us in a strong position to dicker with the plastic
company if they want to raise the rent.

We have 28,000 square feet of space on the fourth floor of Building #5
which [ think is somewhat less than half of the floor.

Mr. William Livingston's phone number is VO-2-6600, Ext. 363.

Kenneth H. Olsen

.
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INTEROFFICE
H MEMORANDUM

Computer for Data ProcessingaTe 2=-25-63

Automatic Chemical Analytical
SUBJECT ynits

TO GordonﬂBell FROM Ken Larsen, WCO
o /’4/ ,/f/w// g/

The attached letter from Dr. D.S. Goldman, describes the problem and
some of the steps that the Veteran's Administration is taking to speed
up the processing of information from the clinical laboratories of the
V.A. hospitals.

The system, as envisioned by Dr. Goldman, would collect the data in a
fashion that is patient centered, i.e., patient name, patient number,
physician's name, ward or room number, date andsample number, speciman
code and test required. This information would be entered into the
computer at the time that the analysis was requested and when the
speciman is delivered to the laboratory, the computer would operate

on the information that is then speciman oriented. That is, associate
the speciman with the tests required. The laboratory technicians
would take samples of the speciman and channel them through the various
testing stations as directed by the computer listings and the computer
would monitor (on an "on-line" basis) the automatic testing devices.
The automatic device is a Technicon Auto-Analyzer, which at the present
time has a spectro-photometer controling a strip chart recorder for
visual readout. The output information, in the form of an analog volt-
age converted to binary, would then be changed to medical terms on
either a calculation basis or some sort of look-up table and stored
until all testing of that speciman had been completed.

When all testing has been completed, the information is to be printed
out associated with the patient name and number and also punched out
for entry into a larger processor for record keeping and patient

profile analysis.

The storage required for assembling the pieces of data and for a look-
up table was estimated to be equivalent to one reel of IBM tape.

The present accuracy of clinical laboratory testing is on the order

of + 2 to 3 percent. To provide for future capability and improvement
of automatic analytical devices, they would like to have the analog to
digital converter be of an accuracy of +.2%. The data processor must

be small enough to be a laboratory machine only, that is the exclusive
property of the lab. The fear here is that if the machine has a greater
capability, other people will want time on the machine and eventually

squeeze out the lab people.

Their goal is to have a hard proposal by June 8th, Bgcause delivery
time is important, they want to use off-the-shelf equipment whenever
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possible. The first system will be installed in the V.A. Hospital

in New York City as an experimental device in their demonstration lab.
If the feasibility can be proved, there will be a number of follow-on
contracts for installation for every V.A. General hospital.

The system should be economical for any hospital having 500 beds or
more. Other areas of the market would be clinical labs that do work
on a job-shop basis for doctors in large medical centers and for small
hospitals.

Another meeting has been arranged for Wednesday, February 27, 1963, and
we will be going into greater detail at that time. It looks like the
PDP-4 is too much computer for them, but we might propose as a special
system Gordon Bell's ideas for a 10-bit computer with 1024 words of
core memory; a l0-bit analog to digital converter, with the following
Input/Output equipment: Teletype reader for program entry, a tele-
type printer Keyboard for entry of information copied from the lab
request form, a teletype printer for each test to be made on that
speciman, A combination teleprinter and punch for outputting the

hard copy of the analysis and a punched paper tape for input to a
computer for updating patient profile analysis. Four DECTAPE units
would be required for storage of information as collected by the system
to be outputted when all tests of a given speciman have been made.

A system diagram might be as follows:

Teletype POaE ARG 4 DECTAPE Units
Reader

=

Teleprinter
Teleprinter/Keyboard P

=2

Teleprinter

—r

Will keep you informed regarding the requirements as they are more

clearly defined. Z&éﬁi
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December 4, 1962

r. Recd Doswell
Systems Dcvelopment Corp.
Santa Monica, California

Dear Dr. Bosweil:

I enjoycd our brief conversation at the recent meeting in Cincinnati
and now would like to go into more detail on the question of selection of
equipmment for our prcject on automatic data srocessing. I belicve a brief
Yiztory cf this project is in order and I would like to fill you in on these
datails now. About a year ago Dr. Joe Mayer in Central Office set up a
special committee to study the problem of automatic chemical analysis and,
associated with this problem, the question of automatic data processing
of the information from the automatic chcinical analytical units. A protoe
tvyo- lakoratory is now beinj established at YAH, Bronx. This laboratory
iz under the direction of Dr. Begnard Klein. Assisting Dr. Klein in this
cperaticn are Dr. Leonard Skezgs, of Cleveland, and myself. There is
little doubt in anycne' s mind at the moment that the autornatic analytical
equipment either is available or will shortly be available. Accordingly,

I fcel that our primary problem is the handling of the potentially massive
amount of information coming from this automatic equipment. This is
the section of the project which I am now working on.

Lave tried to break the data processing systema down into stages.
At this time I would like to put thesc stages down in a reasonably logically
sequence and use this as a basis for discussion.

Staze 1. This is the order form stage. We can assume that the
order form will be a marked card having the patient's name and register
number printed on it in some sort of a special print, perhaps with mag-
notic ink. This card will carry appropriate blanks for all the possible
tests that can be requested. The appropriate blanks will be marked with
a special pencil. The cards will pass into some device which will transe
fer the name and number and the test number to magnetic tape. The
first question, therefore, is, does such a scanning device exist or is

this a completely impractical approach?



Stage 2. The tape coming from Stage 1 is scanned repeatedly
until all test requests.are put in order by test name and number follow-
ed by a list of the patient' s names and numbers.

Stage 3. The list of tests and orders is transferred to two loca-
tions. First, it is transferred to the computer section where it is stor-
ed until needed in Stage 7. Second, it is either transferred to the labora-
tory area by direct typewriter print-out or it is tabulated in a standard
list and carried to the work area. In this stage the sample and standard
solution positions are assiyned.

Stage 4. The analytical work, programmed in Stage 3, is per-
formed by the automatic equipment. The analog output of this equipment
is converted by an appropriate device (in existance now) to a digital signal
at thias point.

Stage 5. The output digital signal i3 stored, temporarily, in some
device which serves as the entry into the computer. This may be part of
the computer or it may be a separate black box. Each analytical result
from each channel of information will include a minimum of three pieces
of information (a) channel number, (b) sample number, (¢) digital value,

Stage 6. The stored information is wiped from a given location
of Stage 5 and transferred to the computer. Wiping is at a frequency of,
perhaps, 100 sweeps per minute. However, if a signal is just entering
Stage 5 the wiping passes this point until the information transfer is come-
plete and ready to be transferred at which time it is transferred to the

computer on the next wipe.

Stage 7. This is the computer stage and it will have the following
functions:

Item A, information from Stage 5 is transferred through Stage 6
to the appropriate storage portion of Stage 7, here it is to be
matched up with the patient' s name and number.

Item B, all information is stored until the last result of thevlaat
channel has entered the computer.

Item C, the memory unit is swept by the patient's name and number;
tests, names and numbers relating to each patient are tabulated under
the patient' s name and number. The test value is converted to a



concentration based upon previous information Permanently
stored in Stage 7. This information includes standard dilu.
tions as well as extinction coefficient which permit the final
value to be expressed in the usual concentration terms.

Item D, as the concentration is calculated for a given test from
the digital value of the test the concentration is corrected for
base-line drift by comparison of standard values (see below).

Item E, all of this tabulated information is printed out and,
simultaneously, it is to be transferred to tape for storage.

Item F, inquiries from an input station relating to work in
progress are printed out on demand. This will permit us
%o inquire if a given test has been accomplished on a given
patient to get a result back to the ward immediately.

It is somewhat difficult to anticipate, at this time, the final number
of pieces of information that will be required. At the monment We may con=
sider that cach analytical test will be a separate channel of information.

an automatic device, such as the Technicon Autoanalyzer. It is difficult

at the present moment to know with any degree of certainty how many
samples will be processed by each Autoanalyzger on & given rua. However,
we would anticipate that the turntable would contain approximately 100
samples. The rate of analyses would be approximately 1 or 2 por minute.
If we use 2 per minute as the upper limit of the rate of analyses then we
would anticipate some 20 samples per minute being handled by the complete
system. Stage 5 would receive a signal from the analytical instrument at

approximately 2 per minute.

We will have to consider the question of error correction and
base-line shift. I do not have any firm opinions on this, by any means,
and would appreciate comments from you on how this might be handlied.
As a starting point I could make the following suggestions. Suppose
that on a given turntable, samples 1 10 20 30, etc are identical standards,
then there should be some method of minimixing errors and base-line
shift through the use of these standards. Suppose that the second standard
to be run is compared to the first standard and an error correction {s made.
This would be expressed as a porcentage of the first standard. Then let
this error correction be made on samples 5 through 9 and 11 through 14.




4

Samples 15 through 19 and 21 through 24 would, accordingly, be corrected
from the error correction made between standard number 3 and standard
number 1. The system could continue to the end of the turntable making
each error correction as it goes. Do you think that this is a possible method
of handling the shift?

I would like to convey to you a certain sense of urgency in the
working out of details of this problem. The prototype laboratory has
already been established and should be {n operation fairly soon. The
question of data processing must be handled now; it cannot wait until
a future time beczuse the experimental laboratory will simply get too
far ahead of us. I am also taking into account the difficulty of getting
together people with sufficient specialized knowledge to make a system
like this progress at any reasonable rate. My personal target date for
installing the system is summer of 1963. There is not very much time.

Now that I have put this whole thing down on paper to the extent
that I have thought it through I would like to ask you for your help and
advice. What areas are thers in this suggested aetup that have not been
thought through to any detail and I have overlooked? Is there standard
equipment on the market that we can rent or buy, equipment that vill
make this system work the way we want? I am perfectly aware that
if you ask a stupid question one is bound to get a stupid answer from
a computer; I am therefore much concerned about the poesibility that
I armn asking stupid questions. As I see it your role in this matter is
to make certain that the questions that we pose to the equipment are
rational and match the equipment to the question. At the moment we
should leave budget considerations out of the discussion. As far as I
kr ~w there will be sufficient money to rent or buy the equipment we
nced for the experimental laboratory. Central Office is greatly inter-
ested in this project and will do everything they can to supply the funds.
We must come up with definite plans and suggestions before they will
do anything about funding the problem. Once we get this set up in the
experimental laboratory then will come the question of how far Central
Office is willing to go in installing similar systems in the field. Ido
believe that there is a great potential for this equipment in the field and
that in the next few years a great deal of stress will be placed upon thia.

My plans call for me to be in La Jolla around the middie part of
January, 1963. I plan on leaving here around the second of January. I
it is at all possible, considering the move that you and your staff are




about to undertake, I would greatly appreciate hearing from you about
this problem before I leave Madison. That would give me time to do

some further checking before I 80 to California and then we can consider
the problem person to persoa.

Sincerely yours,

Dexter 8. Goldman, Ph.D, W
Chief Biochemist
Tuberculosis Research Laboratory

2y ‘ o

Dr Peyter Grold 1o~
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. February 25, 1963
Type 57 Tape Control

K. Olsen D. Morse Alan Titcomb
vH. Anderson S. Grover

W, Hindle S. Lambert

R, Best R. Boisvert

S. Olsen R. Maxcy

N. Mazzarese All Sales Personnel

The purpose of this memorandum is to correct the Type 57 Tape Control
Memo of February 20, as | am responsible for the $16,500 figure shown therein,
The actual price quoted JPL was $16,800, This quote is the figure that Gordon
Bell wishes to retain as the price for the Type 57 Tape Control,

® AT/




INTEROFFICE
MEMORANDUM

DATE February 22, 1963

SUBJECT New Computer Design

TO Ken Olsen FROM Tom Stockebrand

My apologies for form and content of this memo, it is a rushed job. In particular it does
not include enough evaluation of the competition nor enough filtering of the ideas presented.
While | am on vacation, | will try to sketch out more of the machine design.

Commitments on delivery dates, price and so on should be to Ken Olsen and the company

‘and not to customers.

This machine should be specifically designed to do the job as listed below superlatively
well rather than to in any way "look like the competition™ or be an answer for them.

This machine is to fill a vacuum we believe to exist at the present time in the computer
market .

We must make no compromises in carrying out the ideas which are involved in its design.
The implication of the above is that, as is usual with DEC effort, the ideas shall be limited
to those which are eminently easy to do, general, straightforward extensions of the art.....
In fact, "today's technology today." -===--- God.

The sources of the ideas presented in this note are indicated in an effort to provide “source
data" while I'm gone. If the general ideas are agreed upon, future administration of the
project will be vastly improved.

If we are to turn out machines regularly, we need some more official advanced development
- that is answers to specific how-can-we-do-this-job questions. (Coax delays, micro-logic,
serial, majority logic circuits, etc.)

THE IMPORTANT NOTIONS

It is time the Programmer was given real power in sub-routine writing ability so that
no modifications of instructions are ordinarily necessary during program relocation.

- Multi-programming, time sharing, fast break-in or what-you-will is necessary in the
T R e, G . 7 .
eyes of most users of our equipmenf and in fact necessary (though they don't know it) to

many users who are comtemplating using our equipment.

Data words need to match today's data requirements in accuracy. The analog people are
almost entirely concerned with 14 bit accuracy for what they call four significant digit precision. |

e ———————r e - SO— .-' REUANS
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- Page Two -

Large memories are here. Index registers are here.

Some fair expansion of the machine should be planned for at the beginning though we
understand that wholesale revisions of the machine are out of order,

The rest of this memo is a list of specifics pertaining to the generalities listed above.
Routine Relocation Power - The ability to operate routines wherever they may be located ¢\ p oA / ;LJ:V»\
in memory after a dump from, say, the drum can be provided by the ability to (1) modify  ~que'?, )
each memory reference by a constant while (2) checking that result against specified bounds Dkt Ol
and trapping to a particular memory location or executive program if the required location is
outside of the bounded area. This feature can be achieved reasonably easily during the initial
design of a machine by allowing the index adder, or its equivalent, to do the work. Dit says
this feature would make programming "ten to a thousand times easier.” Ed says that if you
can use the arithmetic element more and memory less, you're way ahead and this feature
would leap in that direction. (Dit, Shelley, Kotok, Ed and Ben.) This feature is considered

by advanced type people to be crucial to the machine design.

- Trapping - Trapping meaning to execute and instruction located at, for instance, the address

indicated on the op code. This trapping would be done on non-used instructions or memory
addresses outside of the bounds set by the executive routine in the relocation of power indicated

above (Dit, Ben.)

Character Handling Power - The ability, in one form or another, to address characters stored

- in memory hopefully to deal with character strings in 1/O transfers such as is done in the Lisp

and Comet Programs.  Dit, Ben and Ed are in favor of this, Ivan goes even further and says
that bit addressing features are of great power. However, Len disagrees.

On Obsolescence - Trapping also allows optional expansion by do-it-now-with-program,
later with wires. Also de-bugging and checking power is automatically incorporated. The
machine should be built of modular parts of course like different memories and AE's and an
extra bit or two should be assigned in the instruction word for future variations not thought of
now when you absolutely have to have that bit.

Multi-Processing - Multi-Programming - First and foremost, a fast break - this means primarily

no need for many accesses of a clean-up variety to store away stuff in preparation for operations

in response to a break request. The most potent feature here seems to be an extra register in ‘
the AE to allow either exchanges with the AE for saving purposes, or as an address calculator (Dit) |
or as a multiply index by, or as an addend register, or as a carry register depending on your exact |
orientation. The second thing which would help this process out is probably a separate index ‘
adder though | believe a machine try should be made to use one adder for everything. Since it

is reasonably certain that two groups of wide modules will be used, however, it is probably not
unreasonable to suggest the index adder. In the future, that means perhaps with the development
of another machine, separate program counters may be in order. For now, core program counters
should certainly be enough if they are necessary. To hell with data gather. The idea here is

to eliminate control problems from the channel and put them in the program where they belong.

MAYNARD, MASSACHUSETTS
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- Page Three -

Channels should be only high-speed data gathering devices. (Dit) System capability is an
okay phrase. (Dit) ‘

List Processing - This is a program technique which has general power which goes well together
with our ideas of a processor with general power. It requires index registers and increment and
decrement by more than one and, ideally, registers which can be packed with several addresses
each (that is, word length equal to two times the address length.) However, | think a clever
use of the relocation feature or of Dit's multiple indexing (1+ 2+ 4 scheme) will allow the
shorter pack base address that this too short word machine will have. (Len) In general, this
processing seems to be for the next machine though a small look into the future is probably in
order. Similarly, floating point AE's will probably have to wait until the next machine or at
the very best, be planned as a different kind of AE attachable to this memory.

Index Registers - These are clearly necessary. Dit feels that three register which could be
added ftogether in a micro-program fashion that is, any combination of the three according

to MACRO programmed bits in the word, would be of more use than seven registers addressed
directly by the same three bits though Kotok disagrees. | have no feelings. Whether the

three could be added together and in fact the complete design of the index adder might depend
crucially on the ability to build a simple circuit which would detect four out of seven to provide
carry for carries. [f this circuit were easily available | believe that five registers could be added
together simultaneously and stored in a fifth and the sketch accompanying this memo shows the
powerful use that could be made of this feature.

S ——

Addressable Registers - These would be very useful according to Len for much easy processing

without complicated instruction and could perhaps be implemented to do the character address-
| ing without using extra bits in the word by allowing certain kinds of character type transfers
between registers. The most important addressable registers would perhaps be the in/out
registers such as, for example, the scope buffer for use with the light pen -- especially if it
were an incremental scope plus generator type. In this case too, the feature would allow
sine, cosine and hyperbolic and parabolic function generation with no extra hardware. It
would save on the 10T read-in bits but cost some address decoding.

Data Channel - Fast break SI, Data Channel Sl, 1/O Channel , no, - do it with program. (Dit)

Cute Instructions - Ben feels that load and deposit AC in push down list would be a useful
Tnstruction af least to the prospects of a clever turn of mind if not to real users. Instruction
(Y+)AC)) — AC is reasonably necessary for multi-dimensional matrices when indexing is
not readily available and would implement easier list processing. Ben likes an instruction
called execute effective address however, Len doesn't go along with him. Dit makes the
"comment that we should avoid doing things in litfle pieces.

Word Length - There are two criterion for word length, one is the data word that will usually

be of necessity, and the other one is the number of bits that you need in your instruction. For
. floating point work, 48 bits seems to be a minimum and for graceful manipulation of the text

MAYNARD, MASSACHUSETTS
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this also seems like an appropriate word length. ' do not believe that it is necessary to have
precisely a multiple of six though this may be, in some cases, graceful for character processing.
Many people would just love to have an extra bit or two to indicate whether this set of characters
is to be considered in the list and for other marking purposes, ask Dit for example. |, myself,
have run into this problem many times when programming character strings. Len will also agree

| think. As far as the packaging limitations go, | agree that it is essential to keep the packag-
ing the same which means no more than 25 units in a rack panel wide; notice that if the address
portion is 16 or 17 bits, even, there are 8 bits left over in the mounting panel supporting the
"short-word" AE in which to provide extensions of the full register portion of the AE. Since the
floating point people need 48 bits and we can't possibly take this much of a jump in the present
machinery, we should either leave them out of consideration or consider two-word data accesses
floating point words., To this end, Dit suggests a single bit in the data words to tell whether

the word is to be interpreted as floating point or not. This might be an example of the use of

a spare bit location in the word for use when a floating point processor might become available.
How about word lengths for ordinary users of fixed point type calculations? The competition
seems to feel that 24 bits is a reasonable length however, | submit that in many practical cases
14 or so bits is a reasonable length based on my discussions with various analog and hybrid types.
This is because 14 bits represents four decimal digits which is the current okay number in that
industry, though there as here okay numbers do not necessarily represent the best in engineering

_ philosophy or power. Analog people further state that they need higher data rates than we can

get and if we are to capitalize on our parallel computing and data handling power in order to
try to overcome some of the taint of the current serial flap, we should consider, | think, 28 bits
minimum so as to be able to pack two 14 bit words per register and thus, double our data output
rate to digital to analog converters and the like - also to scopes.

Now on to word length as determined by the instructions. Certainly 16 bits represents a
reasonable address length to address 65 kilowords of memory. Everyone agrees that this would
be a desirable number. 3 bits for index register seems about right and one bit for deferring.

6 bits seems like a minimum for op code, 1 bit for a programmed operator - primarily to catch
up to the competition of SDS. | insist on one spare bit and many people who feel character
addressing is important would want to use my spare bit plus two others to do the character
addressing in those instructions where it matters, and leave it for instruction modifications
where it does not matter. This would give a total of 28 or 30 bits depending how you look at
it. If you really believe that there should be a multiple of six, then | would recommend a

30 bit machine. However, 28 bits | think is my current recommendation. Incidentally, if you
allow 7 bit characters for 128 character set, which is quite a reasonable number, and a "step
forward" then this even meets the criterion that 2 bits of character addressing is enough and
comes out even. In any case we have room for 33 bits and 17 address bits in the two mounting
panels which have double trays so this gives us three extra slots for odds and ends.

I STRONGLY RECOMMEND A 28 OR A 30 BIT WORD.

Concurrent Programming = In this area | am not an expert but Dit seems to feel that the

FORTRAN four Tanguage, which looks like the ALGOL language,is the language to use
for all programming. | am not aware of the details of the character set required or like that.
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Conclusions -

1 is completely hard.
i,

2,
| 3.

- Page Five -

: . " He wants to do it all in ALGOL. [ would have a good discussion with Dit on the subject.
All agree that a full-time programmer should be working from the start of the project.

More Work = Very soon, more work should be done in the following areas before the design

A careful compilation and discussion of the competition's
ideas and features, also of LINC and other semi-competitive
machines.

Whether an analog input is a necessity - | believe it may be.

Whether serial methods of computation would give us any real
advantage. It may be that in the shorter worded index adder,

the multiple additions that will sometimes go on could be done

very efficiently this way in the event that a majority logic circuit
did not work out as a good idea. This would allow many additions
in only the time to circulate one word plus N extra bit times.
Furthermore, | am not sure of the best AE design. | am convinced
that we should have one programmer (hopefully Lennie) working full
time along with the design of this machine so that it is on cards or
back panel wiring or like that right from the start. This, | think,
will eliminate in the future bottle necks which we are certainly going
to run into if we plan to turn out new type machines regularlye

Relocation
Independence of AE and.Memories

Trapping

Time Sharing or Multi-Processing or Addressable Register or
Multi-Programming

Character Handling Power

E | think a tentative example of the breakdown of parallel tasks in the developments of this

1.

2,

3.

. 4,

— 50

machine would be somewhat as follows:

Programming with a good man such as Dit

Manual Design and Development along with the development of
the machine with Stu Grover

AE design under Dit and Gordon

Machine design under Gordon and |

Programming toward aiding the design of the machine under Len

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS
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. 6. A small amount of research under Emile or Russ Doane in the
form of coaxial serial parallel conversion and multi-plexing and
majority logic circuitry.

7. 1/O development under Roland Boisvert or perhaps even better
Mel Arsenault.

MAYNARD, MASSACHUSETTS
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INTEROFFICE
o H MEMORANDUM
DATE Febrvory 22, 1963
SUBJECT
TO Arthw Hall FROM Keaneth H. Olsen

Now that we are wing computers for Control Application, our need
for reliability Is much more severe than anything we have faced up to
before. | am now particularly concemed about our drums that we ore
wsing in Contvol. U, S. Steel uses o drum for some reason or another
and It takes two months 1o replace it. They are likely 10 be very unhappy.
;ﬁ““&:‘“%hmb?mw‘mdm

o spare . might be o rotating inventory ltem so thot one
drum does not stay on the shelf too long.

Kemneth H, Olesen

cc: Stan Olsen
Harlan Anderson /
Gordon Bell
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INTEROFFICE
MEMORANDUM

DATE 27/22/63

SUBJECT
~ Olsen D. Morse : '
T0 Vg' B. Maxc
. Anderscn 8. Grover FREH Y
W, Hindle 5. Lambart
R. Best R. Boisgvert
3. Olsen All Sales Personnel

N. Mazgarese

The following prices are now in sffect:

Ultra Precision Display Typ2 31.

Remote Computeritexr and Control . . ., & « +» « &

Precision Display Type 30C
Soxoban Punch Including: GP2-300.
Punch
Control
Cabinet

Echo Checking

L4

$41,200
7,730
19,460
26,600
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‘ DATE  February 21, 1963
' SUBJECT Program Libraries; time delays in processing requests

TC Bob Beckwith FroM H. R. Morse
| Elsa Newman ‘
Joe Rutschman _
{ Gordon Bell '
Harlan Anderson
Sandy Moore
Nancy Hurley

The following times to process written requests for Library
materials should be assumed when requesting tapes and writeups:

No delay in processing of requests for single ;
tapes and/or writeups which are on hand.

One day to process a batch request for on-hand
materials.

One week to process a request for a larger number
of a given tape than are normally kept on hand.

One week for a newly submitted program to become
@ available for distribution.

Some of the above delays vary greatly depending upon the
library workload. However, the above times should be taken
into account when ordering library materials to assure that
the materials are ready when needed.
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INTEROFFICE
MEMORANDUM

DATE  February 21, 1963

SUBJECT Random Notes on New Computer

TO Tom Stockebrand FROM  Kenneth H. Olsen

We received a quote from Amphenol on a 36 pin connector for use in large system
plug-in units but this will not work out well because it has to be thicker and therefore
will not fit In our standard construction. Loren Prentice is now making a model of a
double width plug-in unit which will have two 22 pin connectors on it which will make
a total of 44, This looks like a reasonable approach to a large plug=in unit.

Gordon Bell suggests that we do all our register transfers through one common register.
This is the way the MTC Computer worked originally. This would cut down the number
of gates and they might end up using the very high speed transistor gates.

| asked Bob Savell to consider repackaging the reader, punch and typewriter control
panels to make them less expensive. We might put much of it on a very small number
of large plug=in units. We might also include the micro~tape logic in the same place.

‘ | told Bob Savell to start working on the new punch timing control for PDP-1 but to
plan to have it in the new computer.

Dit Morse feels that the teletype typewriter is a satisfactory typewriter for computer
use. He of course would like a more extensive character set but a typewriter that works
has a very definite advantage. | can't see that we'll have time to evaluate any other

typewriter in time,

Loren Prentice has been working on a new design for the PDP-1 and PDP-4 console
fronts. | suggested that they drop all work on that and work on the console front for the
new computer. This one should include space for punch, reader, LINC and control panel.

Some people like the idea of having an exira register to store the contents of the
accumulator when it is not being used. This would allow the accumulator to be used for
index adding and other things. The extra register could then be used as a carry register
which would allow very fast multiply. If this carry register is used as an accumulator
buffer, the accumulator might then be used as the register which transfers information
between registers. Several people have told me they would like to have a polnter register.

We have to decide whether we want indicators on all flip-flops or not. | have asked
Jack Smith to estimate what it would cost to add an indicator.

‘d It is a real chore to change cabinet design.  Our present mounting panels hold 25 plug-
in units and if we move the marginal checking panel, it will hold 26. It would therefore

be convenient to keep the digit length of the machine 26 or less bits long.
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INTEROFFICE
MEMORANDUM

DATE February 21, 1963
New Computer Design Philosophy
TO Tom Stockebrand FROM Kenneth H. Olsen

SUBJECT

A new computer is long overdue at DEC but we have not been in a position to
build one because we have been so long in winding up the details from our present
computers. However, now we do have the techniques and the time and the money
for a new computer, | think we should go ahead and make one in a reasonably fast
time schedule.

The proposal Is to do all aspects of the computer design in parallel. This means
that at the end of the time schedule whether it is four or six months, the job should be
done. Then dfter a rest of a month or two we could if we wanted to go off and make
another computer. Here is a list of the items which should be carried on in parallel:

Design and Build Central Processor

Write FORTRAN with Assembler and Simulator
Design and Build Tape Control Unit

Write All Manuals

We have never looked at competition before but | think as a result we have lost
out because we don't know the points in which our machines are significantly better
than others. | think that we should consider doing this parallel effort sub-contracting
a survey out to someone like 1.1.1. to compare our machine in detail with others.

Kenneth H. Olsen
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SALES CALL REPORT

FIRM Herbert Gordon Co, pate February 21, 1963

DIVISION Z saLesvan  Arthur H, Hall 111
\

STREET 3 OFF I CE

cITyY Harvard, Mass, STATE NATURE OF CALL

pHONE NuMBer —456-3548 AREA CODE FOLLOW-UP DATE

CONTACTED

Herbert Gordon

BRI Power Supplies

REMARKS (CONTINUE ON BACK OF SHEET)

Herbert Gordon called for Dick Best this morning and (because he was on vacation) spoke to
Jack O'Connell who thereupon spoke to me who in tum called Mr, Gordon,

Mr. Gordon is the head of a small company once known as Weston Labs which manufactures
radar power measuring equipment,

He says that a company which asked to remain anonymous told him that they were buying
computers without power supplies from us and wanted him to bid on DC power supplies which would
remain "up" for 50 ms, The only company he could have gotten this figure from is Foxboro who
calls it out in their spec, (Two of the voltages he mentioned are 26,6 VDC & 15 VDC)

This man had the brass to suggest that as we had solved the problem of making our power
supplies "hole up" for 50 msec, and as he had little experience with solid state power supplies,

maybe we would tell him how we do it,

| suggested that it was unlikely that we would give up our competitive advantage so that he
could underbid us on power supplies.

| said that Dick Best or | would call him up on Monday or Tuesday of next week,
(continued overleaf)

OMI SED
i R. Best would call back February 25 or February 26,

HOw TO LOCATE PLANT

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
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| called Mr, Gordon on February 25, 1963 and confirmed his suspicion that we use saturatable
reactors, solid state rectification and lots of capacitance on the output, | further told him after
consulting with Dick Best and others in the company that we did not wish to discuss this particular
project further-because of the rather secretive nature of the negotiations, | also mentioned in
response to his idea that we are supplying custome rs computers without power supplies, that while
[ might be mistaken, | didn't know of any such case,
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INTEROFFICE
MEMORANDUM

=
DATE  February 21, 1963

SUBJECT Random Notes on New Computer

TO Tom Stockebrand FROM  Kenneth H. Olsen

We received a quote from Amphenol on a 36 pin connector for use in large system
plug=in units but this will not work out well because it has to be thicker and therefore
will not fit in our standard construction. Loren Prentice is now making a model of a
double width plug=in unit which will have two 22 pin connectors on it which will make
a total of 44, This looks like a reasonable approach to a large plug-in unit.

Gordon Bell suggests that we do all our register transfers through one common register.
This is the way the MTC Computer worked originally. This would cut down the number
of gates and they might end up using the very high speed transistor gates.

| asked Bob Savell to consider repackaging the reader, punch and typewriter control
panels to make them less expensive. We might put much of it on a very small number
of large plug=in units. We might also inciude the micro-tape logic in the same place.

| told Bob Savell to start working on the new punch timing control for PDP-1 but to
plan to have it in the new computer.

Dit Morse feels that the teletype typewriter is a satisfactory typewriter for computer
use. He of course would like a more extensive character set but a typewriter that works
has a very definite advantage. | can't see that we'll have time to evaluate any other

typewriter in time,

Loren Prentice has been working on a new design for the PDP-1 and PDP-4 console
fronts. | suggested that they drop all work on that and work on the console front for the
new computer. This one should include space for punch, reader, LINC and control panel.

Some people like the idea of having an exira register to store the contents of the
accumulator when it is not being used. This would allow the accumulator to be used for
index adding and other things. The extra register could then be used as a carry register
which would allow very fast multiply. If this carry register is used as an accumulator
buffer, the accumulator might then be used as the register which transfers information
between registers. Several people have told me they would like to have a pointer register.

We have to decide whether we want indicators on all flip-flops or not. | have asked
Jack Smith to estimate what it would cost to add an indicator.

It is a real chore to change cabinet design.  Our present mounting panels hold 25 plug-
in units and if we move the marginal checking panel, it will hold 26. It would therefore
be convenient to keep the digit length of the machine 26 or less bits long.
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@ﬁ@ INTEROFFICE

MEMORANDUM

DATE February 21, 1963
New Computer Design Philosophy
TO Tom Stockebrand FROM Kenneth H. Olsen

SUBJECT

A new computer is long overdue at DEC but we have not been in a position to
build one because we have been so long in winding up the details from our present
computers. However, now we do have the techniques and the time and the money
for a new computer, | think we should go ahead and make one in a reasonably fast
time schedule.

The proposal is to do all aspects of the computer design in parallel. This means
that at the end of the time schedule whether it is four or six months, the job should be
done. Then dfter a rest of a month or two we could if we wanted to go off and make
another computer. Here is a list of the items which should be carried on in parallel:

Design and Build Central Processor

Write FORTRAN with Assembler and Simulator
Design and Build Tape Control Unit

Write All Manuals

We have never looked at competition before but | think as a result we have lost
out because we don't know the points in which our machines are significantly better
than others. | think that we should consider doing this parallel effort sub-contracting
a survey out to someone like l.1.1. to compare our machine in detail with others.

Kenneth H. Olsen .
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INTEROFFICE
MEMORANDUM

DATE February 22, 1963
SUBJECT New Computer Design

TO Ken Olsen FROM Tom Stockebrand

My apologies for form and content of this memo, it is a rushed job. In particular it does
not include enough evaluation of the competition nor enough filtering of the ideas presented.
While | am on vacation, | will try to sketch out more of the machine design.

Commitments on delivery dates, price and so on should be to Ken Olsen and the company
and not to customers.

This machine should be specifically designed to do the job as listed below superlatively
well rather than to in any way "look like the competition™ or be an answer for them.

This machine is to fill a vacuum we believe to exist at the present time in the computer
market.

We must make no compromises in carrying out the ideas which are involved in its design.
The implication of the above is that, as is usual with DEC effort, the ideas shall be limited
to those which are eminently easy to do, general, straightforward extensions of the art.....
In fact, "today's technology today." ==---- God,

The sources of the ideas presented in this note are indicated in an effort to provide "source
data" while I'm gone. If the general ideas are agreed upon, future administration of the

project will be vastly improved.

If we are to turn out machines regularly, we need some more official advanced development
- that is answers to specific how-can-we-do-this-job questions. (Coax delays, micro-logic,
serial, majority logic circuits, etc.)

THE IMPORTANT NOTIONS

It is time the Programmer was given real power in sub-routine writing ability so that
no modifications of instructions are ordinarily necessary during program relocation.

Multi-programming, time sharing, fast break-in or what-you-will is necessary in the
eyes of most users of our equipment and in fact necessary (though they don't know it) to
many users who are comtemplating using our equipment.

Data words need to match today's data requirements in accuracy. The analog people are
almost entirely concemed with 14 bit accuracy for what they call four significant digit precision.
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Large memories are here. Index registers are here.

Some fair expansion of the machine should be planned for at the beginning though we
understand that wholesale revisions of the machine are out of order,

The rest of this memo is a list of specifics pertaining to the generalities listed above.

Routine Relocation Power - The ability to operate routines wherever they may be located 1
in memory after a dump from, say, the drum can be provided by the ability to (1) modify

each memory reference by a constant while (2) checking that result against specified bounds
and trapping to a particular memory location or executive program if the required location is
outside of the bounded area. This feature can be achieved reasonably easily during the initial
design of a machine by allowing the index adder, or its equivalent, to do the work. Dit says
this feature would make programming "ten to a thousand times easier.” Ed says that if you
can use the arithmetic element more and memory less, you're way ahead and this feature
would leap in that direction. (Dit, Shelley, Kotok, Ed and Ben.) This feature is considered
by advanced type people to be crucial to the machine design.

Trapping - Trapping meaning to execute and instruction located at, for instance, the address
indicated on the op code. This trapping would be done on non-used instructions or memory
addresses outside of the bounds set by the executive routine in the relocation of power indicated

above (Dit, Ben.)

Character Handling Power - The ability, in one form or another, to address characters stored
in memory hopefully to deal with character strings in I/O transfers such as is done in the Lisp
and Comet Programs.  Dit, Ben and Ed are in favor of this, Ivan goes even further and says
that bit addressing features are of great power. However, Len disagrees.

On Obsolescence - Trapping also allows optional expansion by do-it-now-with-program,
[ater with wires. Also de-bugging and checking power is automatically incorporated. The
machine should be built of modular parts of course like different memories and AE's and an
extra bit or two should be assigned in the instruction word for future variations not thought of

now when you absolutely have to have that bit.

Multi-Processing - Multi-Programming - First and foremost, a fast break - this means primarily

no need for many accesses of a clean-up variety to store away stuff in preparation for operations

in response to a break request. The most potent feature here seems to be an extra register in _
the AE to allow either exchanges with the AE for saving purposes, or as an address calculator (Dit)
or as a multiply index by, or as an addend register, or as a carry register depending on your exact |
orientation. The second thing which would help this process out is probably a separate index

adder though | believe a machine try should be made to use one adder for everything. Since it

is reasonably certain that two groups of wide modules will be used, however, it is probably not
unreasonable to suggest the index adder. In the future, that means perhaps with the development
of another machine, separate program counters may be in order. For now, core program counters
should certainly be enough if they are necessary. To hell with data gather. The idea here is

to eliminate control problems from the channel and put them in the program where they belong.
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Channels should be only high-speed data gathering devices. (Dit) System capability is an
okay phrase. (Dit)

List Processing - This is a program technique which has general power which goes well together

with our ideas of a processor with general power. It requires index registers and increment and
decrement by more than one and, ideally, registers which can be packed with several addresses
each (that is, word length equal to two times the address length.) However, | think a clever
use of the relocation feature or of Dit's multiple indexing (1+ 2+ 4 scheme) will allow the
shorter pack base address that this too short word machine will have. (Len) In general, this
processing seems to be for the next machine though a small look into the future is probably in
order. Similarly, floating point AE's will probably have to wait until the next machine or at
the very best, be planned as a different kind of AE attachable to this memory.

Index Registers - These are clearly necessary. Dit feels that three register which could be

added together in a micro-program fashion that is, any combination of the three according

to MACRO programmed bits in the word, would be of more use than seven registers addressed
directly by the same three bits though Kotok disagrees. | have no feelings. Whether the

three could be added together and in fact the complete design of the index adder might depend
crucially on the ability to build a simple circuit which would detect four out of seven to provide
carry for carries. If this circuit were easily available | believe that five registers could be added
together simultaneously and stored in a fifth and the sketch accompanying this memo shows the
powerful use that could be made of this feature.

Addressable Registers - These would be very useful according to Len for much easy processing

without complicated instruction and could perhaps be implemented to do the character address-
ing without using extra bits in the word by allowing certain kinds of character type transfers
between registers. The most important addressable registers would perhaps be the in/out
registers such as, for example, the scope buffer for use with the light pen -- especially if it
were an incremental scope plus generator type. In this case too, the feature would allow
sine, cosine and hyperbolic and parabolic function generation with no extra hardware. It
would save on the 1OY read-in bits but cost some address decoding.

Data Channel - Fast break SI, Data Channel SI, 1/O Channel , no, - do it with program. (Dit)

Cute Instructions - Ben feels that load and deposit AC in push down list would be a useful
Tnsiruction af least to the prospects of a clever turn of mind if not to real users. Instruction
(Y+ )AC)) — AC is reasonably necessary for multi-dimensional matrices when indexing is
not readily available and would implement easier list processing. Ben likes an instruction
called execute effective address however, Len doesn't go along with him. Dit makes the

‘comment that we should avoid doing things in little pieces.

Word Length - There are two criterion for word length, one is the data word that will usually

be of necessity, and the other one is the number of bits that you need in your instruction. For
floating point work, 48 bits seems to be a minimum and for graceful manipulation of the fext
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this also seems like an appropriate word length. | do not believe that it is necessary to have
precisely a multiple of six though this may be, in some cases, graceful for character processing.
Many people would just love to have an extra bit or two to indicate whether this set of characters
is to be considered in the list and for other marking purposes, ask Dit for example. [, myself,
have run into this problem many times when programming character strings.  Len will also agree

| think., As far as the packaging limitations go, | agree that it is essential to keep the pock‘ag-
ing the same which means no more than 25 units in a rack panel wide; notice that if the address
portion is 16 or 17 bits, even, there are 8 bits left over in the mounting panel supporting the
"short-word"™ AE in which to provide extensions of the full register portion of the AE. Since the
floating point people need 48 bits and we can't possibly take this much of q jump in the present
machinery, we should either leave them out of consideration or consider two-word data accesses
floating point words. To this end, Dit suggests a single bit in the data words fo tell whether

the word is to be interpreted as floating point or not. This might be an example of the use of

a spare bit location in the word for use when g floating point processor might become available,
How about word lengths for ordinary users of fixed point type calculations? The competition
seems to feel that 24 bits is a reasonable length however, | submit that in many practical cases
14 or so bits is a reasonable length based on my discussions with various analog and hybrid types,
This is because 14 bits represents four decimal digits which is the current okay number in that
industry, though there as here okay numbers do not necessarily represent the best in engineering
philosophy or power. Analog people further state that they need higher data rates than we can

“get and if we are to capitalize on our parallel computing and data handling power in order to

try to overcome some of the taint of the current serijal flap, we should consider, | think, 28 bits
minimum so as to be able to pack two 14 bit words per register and thus, double our data output
rate to digital to analog converters and the like -.also to scopes.

Now on to word length as determined by the instructions. Certainly 16 bits represents a
reasonable address length to address 65 kilowords of memory. Everyone agrees that this would
be a desirable number. 3 bits for index register seems about right and one bit for deferring.

6 bits seems like a minimum for op code, 1 bit for a programmed operator - primarily to catch
up to the competition of SDS. | insist on one spare bif and many people who feel character
addressing is important would want to use my spare bit plus two others to do the character
addressing in those instructions where it matters, and leave it for instruction modifications
where it does not matter. This would give a total of 28 or 30 bits depending how you look at
it. If you really believe that there should be a multiple of six, then | would recommend a

30 bit machine. However, 28 bits | think is my current recommendation. Incidentally, if you
allow 7 bit characters for 128 character set, which is quite a reasonable number, and a "step
forward" then this even meets the criterion that 2 bits of character addressing is enough and
comes out even. In any case we have room for 33 bits and 17 address bits in the two mounting
panels which have double trays so this gives us three extra slots for odds and ends.

I STRONGLY RECOMMEND A 28 OR A 30 BIT WORD.

Concurrent Programming = In this area | am not an expert but Dit seems to feel that the
FORTRAN four language, which looks like the ALGOL language, is the language to use
for all programming. | am not aware of the details of the character set required or like that.

DIGITAL EQUIPMENT CORPORAT.ON

MAYNARD, MASSACHUSETTS
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is completely hard.
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2.
3.

- Page Five -

. f He wants to do it all in ALGOL. | would have a good discussion with Dit on the subject.
All agree that a full-time programmer should be working from the start of the project.

More Work - Very soon, more work should be done in the following areas before the design

A careful compilation and discussion of the competition's
ideas and features, also of LINC and other semi-competitive
machines.

Whether an analog input is a necessity - | believe it may be.

Whether serial methods of computation would give us any real
advantage. It may be that in the shorter worded index adder,

the multiple additions that will sometimes go on could be done

very efficiently this way in the event that a majority logic circuit
did not work out as a good idea. This would allow many additions
in only the time to circulate one word plus N extra bit times.
Furthermore, | am not sure of the best AE design. | am convinced
that we should have one programmer (hopefully Lennie) working full
time along with the design of this machine so that it is on cards or
back panel wiring or like that right from the start. This, | think,
will eliminate in the future bottle necks which we are certainly going
to run into if we plan to turn out new type machines regularly

Relocation

Independence of AE and.Memories

Trapping

Time Sharing or Multi-Processing or Addressable Register or
Multi-Programming

Character Handling Power

| think a tentative example of the breakdown of parallel tasks in the developments of this
; machine would be somewhat as follows:

Programming with a good man such as Dit

Manual Design and Development along with the development of
the machine with Stu Grover

AE design under Dit and Gordon

Machine design under Gordon and |

Programming toward aiding the design of the machine under Len

DIGITAL EQUIPMENT CORPORAT

TION « MAYNARD, MASSACHUSETTS




- Page Six-

6. A small amount of research under Emile or Russ Doane in the
form of coaxial serial parallel conversion and multi-plexing and
majority logic circuitry.

7. 1/O development under Roland Boisvert or perhaps even better
Mel Arsenault.

MAYNARD, MASSACHUSETTS

DIGITAL EQUIPMENT CORPORATION -
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INTEROFFICE
MEMORANDUM

det
L
DATE February 21, 1963

SUBJECT  Status of Renegotiation Board - Exemption Filing

TO Ken Olsen FROM R. Mills
H. Anderson t/
Ro Bﬁst
G. O'Dea

Yesterday | called Matt Chick in an effort to determine the status of our Module
Exemption Filing with the Renegotiation Board. Matt told me he had talked with
Alex Watt, who is on the staff of the Renegotiation Board and Watt stated that
they expected to get to our filing within two ( 2 ) weeks, with an answer to DEC
in about a month, which will bring us to the middle of March.

After we receive an answer from the Renegotiation Board, as to the allowance or
disallowance of the exemption, we will have about thirty (30) days within which
to make our regular filing, whether it be on a Statement of Non-Applicability,
i.e., without the detailed Profit and Loss information or on an RB-1 form, i.e.,
including detailed information.

# & ¥ #

MAYNARD, MASSACHUSETTS
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Arthur Hall

Bob Beckman Bob Savell

Ken Olsen
/Harlan Anderson
Stan Olsen
Dick Best
Gordon Bell
Nick Mazzarese

Would it be possible for us to supply to our computer users some sort of a log or
service form which would make it very easy for customers who service their own
machines to send us a copy of all their field service reports? | have the feeling that
many troubles on 10 equipment, typewriters in particular, are occurring of which |
have no knowledge. The only way in which we will be able to accurately determine
how well our perhipheral equipment is behaving is to have a formal reporting scheme
set up so that each and every trouble that occurs will come to our attention,

[ feel that it is very important that a system of this sort be instituted as soon as
possible so that we no longer have to rely on rumors and the grapevine fo keep

informed about equipment other than that which we service ourselves, The status
of the units we service ourselves is well reported by our field service people,

RS/I1

{USETTS




INTEROFFICE

d de MEMORANDUM

DATE February 20, 1963
SUBJECT
To  Bob Savell — Kenneth H. Olsen
ccs Nick Mazzarese
Harlon Anderson
Jon Fadiman

David Caldwell called on Monday, February 18 to say that he was having visitors
from University of Michigan on Friday and that he would like to bring them out here to show
our Precision Display and our PDP-1 Computer. They are interested in reading spark chamber

and Professor Caldwell has told them that ours is obviously the only machine to
get. The man's name will be Professor Harry Jones and he will have two others with him.
| am not sure whether David Caldwell will be out here or not.

You might call the day before to see if we can help in any way in bringing them out.
| Kenneth H. Olsen

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
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3rd Draft: For Presentation at
Works Committee Meeting
February 19, 1963

THE DIGITAL EQUIPMENT CORPORATION

Statement of Inventory Policies

I. Inventory Mechanism

Our stated goal is to keep finished goods (Modules) inventory

as an aid to customers and as a buffer against demand fluctuations.
We plan to provide stock quantities of each module type to cover
all orders (external and internal) AND to cover all expected
orders: the company's aim is to fill any order "off-the-shelf".

Our goal is to maintain adequate Raw Material Inventory and
Work—In-Process Inventory to meet demand on Finished Goods Inventory
without excessive inventory build-up.

We maintain a stock list of approximately 250 module types. The
addition of new module types 1is a continuing result of our design
improvements and our expanding markets. The raw material components
in stock number approximately 1300, and manufactured parts in

stock total approximately 1500.

A. Raw Material Inventory includes material, equipment,
and components used directly in our products. We
maintain Kardex perpetual inventory records for
each part, recording receipts and issues of material.
Raw material parts are classified and coded into
categories which enable us to analyze the structure
of this inventory. (See Appendix I for details).

B. Manufactured Parts Inventory includes parts and
subassemblies manufactured and stocked by DEC.
Kardex perpetual inventory records are maintained
for these parts and the parts are classified and
coded for analysis. (See Appendix I for details) .

C. Open Jobs Work-In—-Process Inventory includes Module
Job Orders in process, Manufactured Parts Job Orders
in process, and Special Systems and Computer Jobs

Orders in process.

D. Finished Goods Inventory is modules in stock at
manufacturing cost. Normally there will not be
any Special Systems or Computers finished goods
inventory.




IT. Inventory Delineations
Modules Systems and Computers
Raw Material Raw Material
(Class 10-18) (Class 30-36)
Mfd. Parts in Stock Mfd. Parts in Stock
(Classes 50-54) (Classes 70-74) -
Work-In-Process Work-In-Process
(Open Jobs) (EN Open Jobs)
(In Test) ——

Finished Goods ' e
(Stock Room)

See Appendix I

Inventories are planned in response to actual and anticipated
demand. Inventory levels and demand flows are both conditions of
and determinants of procurement and production activities.

Inventory values flow from purchase orders, to recéipts into
Raw Material Inventory, to issues of Raw Material and Labor and
Overhead to Work-In-Process Inventory, to completion of WIP
Inventory to Finished Goods Inventory, to shipment or Cost of
Goods Sold.

The determination of what to produce and what to buy flows in the
opposite direction. Usage and sale of modules determine need to
restock, orders written into Work-In-Process determine the need
to procure Raw Material and Manufactured Parts Inventory. '

ITI. Mechanics of Determination

A. Modules - Finished Goods: At least once each month
the determination of the coming Month's Module
Production Starts is made according to the following

procedure.

We maintain both an Actual Balance and an Available
Balance record for each module type.

The Balance on Hand and Manufacturing Lots In-Process
being known, Customer Orders and Internal (Computer
and System) Orders are posted as a deduction to
Available Balance for each module type.
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Manufacturing Orders are written to correct minus
availability and, upon issue, are an addition to
Available Balance.

We now must plan for that amount of each module
type to provide for expected orders. Usage records
are maintained for each module type, one-month
supply being the quantity ordered during the past
three months adjusted by past historical records.
Future order information is entered into the
availability determination when available. It

must be noted that demand for each module type
varies an average of 50% over or under in any given
month.

The One-Month Usage is deducted from Available
Balance as a requirement, and Manufacturing Orders
are written (Planned) to the level of one-month

usage.

Planned Issues are submitted to Sales for approval
or change.

For example see Appendix II.

Module - Raw Material and Manufactured Parts:

The need for Components is determined by a similar
basic availability mechanism and is calculated in
conjunction with the Modules requirements procedure
described above.

Actual module Manufacturing Orders not yet issued
and expected future Module Manufacturing Orders

are exploded into required types and quantities

of components. We use the PDP-4 Computer to process
the data:

1. A complete, current listing of all Raw
Material and Manufactured Parts Components
is maintained on punched cards and tape.

2. Complete, current Parts Lists for each
module type is maintained on punched cards
and tape.

3. The actual to-be-issued Manufacturing Lot

for a module type is an "order". An expected
future planned issue Manufacturing Lot is an
"order". Module "order" quantities are then
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exploded into the required guantities of
each component specified in the parts list
for those required module quantities. This
will be the current Need for each component.

4. We maintain perpetual inventory record cards
for each component. This card indicates
On-Hand Balance, Purchase Order Open Balance,
and Module types in which component is used. -

Be Need for each component is deducted from
On-Hand Balance to give Available Balance.

6. Purchase Order gquantities are added to
Available Balance to give a To-Be-Available
Balance. A minus here will be the initial
determinant to place a Purchase Order.

1. Minimum Available levels of stock for each
component are determined by exploding the desired
level of total monthly module unit production,
the quantity for each module type being
calculated by ratio of the One-Month Usage
mix. The unpredictable mix of types in
module orders urges us to add a safety factor
to the minimum level of availability of each
component. This factor is usually 25%.

Example
| ; :
Balance '=Available +Open‘ =To-Be { Minimum | To-Be
¢ i ¢ . £
Component | On-Hand | —Need i Balance ; P.O.§ Available i Usage | Placed
1.5K Res.' 10,000 §l3,200? -3,200 E 5,000! +1,800 %l0,000 8,000
l i { : i i
8. Orders to be Placed are determined as above.

The value of these orders is then calculated
to give a prediction of Raw Material Receipts

in dollars.

9. If actual total module usage is lower than
minimum production level, the level of module
unit production will determine the minimumn
required available stock for each module type

and each component.

Cs Computers and Systems:

Finished Modules are a large part of the Bill of
Materials for each computer or Special System,
and the procurement of these Modules is a regquirement

AR .
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input to Modules Finished Goods Inventory and
Availability.

Raw Material and Manufactured Parts Components
unigue to Computers and Systems are maintained

on perpetual inventory record cards and the
* levels for each component are calculated on an
availability balance. The historical background,
however, has not been sufficiently repetitive

and the final designs of each computer and System
are still in a condition of change. Basically,
we try to insure that material be available for
production of actual order machines, and for those
built for inventory as approved by the Works
Committee.

Peripheral Equipment (Readers, Punches, etc.) is
expensive, and delivery is long. Need is determined
on the basis of customer orders, but quantity
ordered is usually determined by committee on the
basis of discount and vendor consideration and
appraisal of potential customer orders.

IV. General Determinations

Input rate of new orders, production capacity, and inventory levels
are periodically reviewed to determine what production starts are

to be undertaken.

If required production starts are higher than present capacity, we
seek to increase our labor capacity by subcontracting operations
to close the gap. If the increased demand is deemed to be a new
level rather than merely a fluctuation, we seek to add people and
alert to increase individual productivity by better planning and
methods changes.

If required production starts are lower than present capacity, we

seek to loan people to other departments and to manufacture those
units and subassemblies which will use the least amount of materials.

V. Future Plans

Component lists and product parts lists are being handled by our
PDP-4 Computer. We plan to process our receipts and issues and
procurement orders through the Computer to give us instantaneous
Availability information. We plan to program usage calculations
to give us fast, accurate trend data.

Our components explosions now are in gquantities; we will next add

standard costs and prices to this calculation.
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Standard labor hours and dollars are now available, and we plan
to program this data to give us scheduling and definitive inventory
. value predictions.

It will be noted that we have not specifically introduced the time
or timing dimension into the above discussion. Several time factors
are available however, and are in use:

A. Lead times for individual component procurement i
are known and are a consideration in the determination
of minimum availability levels.

B. Assembly time and production progress data for
computers are available and are being used in
the determination of Module Availability planning.

C. Standard labor times are being tabulated monthly.
Production and productivity rates will thus be
operational or process times rather than gross,
generalized production rates.

The above data is not as yet completely formalized. Faced with
sharply increasing demand, we issue Manufacturing Orders and
Purchase Orders to meet that increasing demand, often at a rate
greater than our current labor capacity will absorb. Faced with
. sharply decreasing demand, we issue fewer orders. Reaction to
demand fluctuations is thus subject to time lag. Certain computer
programs are being studied in an attempt to time our reactions.
We will then consider labor capacity to absorb inventory as well
as demand need for inventory.

VI. Inventory Valuations

It is the Company's intention to evaluate each commodity in its
inventory at actual cost, consistent with the "lower of Cost or
Market" concept and to include in inventory only commodities for
which current usage is indicated.

VII. Obsolescence

Consistent with the Company's desire to produce a current quality
Product, Engineering changes are to be expected and as a direct
consequence thereof a certain amount of obsolescence is inevitable.

To minimize the obsolescence factor it shall be the responsibility

of the Chief Engineer to consult with the Production Manager before
. authorizing changes in design in order that the phasing out of old

commodities can be realized to the fullest extent possible.
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It shall be the responsibility of the Production Manager to advise
the Chief Engineer of the Probable obsolescence cost of any proposed
Engineering change.

Obsolescence shall call for the removal of the commodity from

Inventory and instigate efforts to recover such salvage value as
can be realized.

VIII. Purchase Commitments

A detail file is maintained on all open Purchase Orders affecting
Raw Material Inventory. This file spells out the Vendor, Commodity
Class, Cost, and estimated delivery date of each Inventory Order.
The purpose of this file is to anticipate cash disbursements and

to provide an expediting tool to the Purchasing Department in those
instances in which deliveries prove faulty.




APPENDIX T.

‘ Inventory Class Codes

Code Number Description

Raw Material

Modules 130-10 Capacitors
-11 Diodes
-12 Mechanical Components (Lamps
Knobs, Connectors, etc.)
-13 Resistors (Potentiometers, etc.)
-14 Board and Panel Stock
=15 _ Transistors
-16 Transformers
=17 Sheet Metal Stock
-18 Miscellaneous
Computers and Systems 130-30 Peripheral Equipment (Readers,
Punches, Typewriters)
-31 Mag. Tape (Potters, etc.)
-32 Printers
-33 Display
-34 Mechanical Components
' -35 Cabinets
-36 Miscellaneous

Manufactured Parts (W-I-P)

Modules 131-50 Etched Boards
-51 Phenoclic Panels
-52 Transformers
-53 Fabricated Metal (Chassis, etc.)
-54 Sub-Assemblies :
Computers and Systems 131-70 Sub-Assemblies (Wired)
' -71 Mag. Tape
-72 Display
-73 Memory
-74 Fabricated Metals
Finished Goods 132-Model Number




Appendix (I

MODULE AVAILABILITY PLANNING SHEET (Example)

In-Process | i+ Jobs Requirements 5 :
Module | Balance ~Current  =Availablel Tobe | =ToBe |Future = Future | Proposed |=Proposed |Sales Plan
Type On Hand! Testi Work i Orders Balance|l Issued | Available || Orders |Usage | Available| Issues  {Available Available

;% |
i i

+ 66 ! 30 + 96 || 24 1110 - 14 | 120 +106

USESSSII. ERe—

1201 60 301 30 + 54

1204 | 20 90{30 79 | +61 | 60 | +121 65 + 56 | 30 + 86

1209 ¢ 10 | 90 49 | +551 | 60 | +111 |35 |70 | ¥ 41| 40 + 81
1538 | 609 | 92 | +58 | 90 | +148 | 36 | 70 | + 78 | + 78

1981 22 | | o +22 020 |+ 42 25 + 17 | 15 + 32

3201 | 12 2060 @ 135 - 43 60+ 17 20| - 3¢ 20 | + 17

3410 11 20 15 L+ 16 | |+ 16 I 5 | + 11 | b1l

e e

4105 353 . 50 150 = 197 | +356 | b 356 83 1220 | +136 | 90 | +226

4 i e N . 4 , :
| | | | | | [ B S SR— |
4110 54 | 50| 29+ 75 | 40 | +115 |42 | 90 | + 25 | 90 +115
4201 65 30 60 | 58 | + 97 = 210 | +307 [320 (200 °| - 13 | 220 +207
( ; H i
}
Total | 3400 2400 : 5500 : ‘ 14500

3 i H

! £ t H §

| : : s ! ¢

¢ § i H

{ i t :

) § i

t : y 1

i ; : | ‘
; i i 4 :
H 3 € # ; é
X s H [; ) | §

f { K , !

i i { ¥ %




Appendix II

Module Availability Planning Sheet

The Planning Sheet is used to indicate the status of each
module type and serves as a basis for inventory and production
. capacity planning.

The To Be Available column is that guantity of each module
type expected in Finished Goods. Stock within 3 - 4 weeks and the
Proposed Available column is that quantity of each module type -
planned to be in Finished Goods Stock within 7 - 8 weeks. The
Sales Department may indicate in the Sales Plan Available column
that guantity of each module type which should be available based
on their expectation and predictions of future demand. Differences
in Sales Plan and Proposed Availability will then be corrected by
issue of additional manufacturing orders or cancellation of open
manufacturing orders.

The In-Process (Test anc Work) columns and the Jobs to be
Issued column and the Proposed Issues column are totaled in
quantity of module units. These totals are translated into labor
capacity hours: '

Standard Labor Hours per Module is 1.70 hours plus
.30 hours for test.

In-Process (Test) .30 Hours/Unit.

In-Process (Work) = .85 Hours/Unit.
(In-Process lots are assumed at 50% operation status)

Jobs to be Issued and Proposed Issues = 1.70 + .30
Hours/Unit.

Man Hours/Month = 172 Hours.

In-Process (Test and Work) plus Jobs to be Issued are due
in first or current month; Proposed Issues are due in second

month.

To Determine Test Load vs. Capacity:

Current Month

In-Process (Test) = 3400 Units
In-Process (Work) = 2400 Units
Jobs to be Issued =_5500 Units

11,300 Units

11,300 Units x .30 Hrs./Unit = 3390 Hours = 172 Hrs./Man/Month=
19.7 Men




Match 19.7 Men against current labor force to determine

over- or under-load.

Next Month

Proposed Issues = 4500 Units

4500 x .30 Hrs./Unit = 1350 Hrs. = 172 Hrs./Man/Month =

8.0 Men

Match 8.0 Men against current labor force to determine over-—

or under-load.

To Determine Module Assembly Load vs. Capacity:

Current Month

In-Process (Work) =

2400 Units x .85 Hrs./Unit = 2040 Hrs. = 172 Hrs./Man/Month

12.0

Jobs to be Issued =
5500 Units x 1.70 Hrs./Unit = 9350 Hrs. = 172

Match 66.0 Men against current labor force to
or under-capacity.

Next Month

4500 Units x 1.70 Hrs./Unit = 7650 Hrs. = 172
44 .0

Match 44.0 men against current labor capacity
over- or under-load.

Men

Hrs./Man/Month
Men
Men

determine over

Hrs./Man/Month
Men

to determine



’ UATE February 19, 1963

Fortran Status Report

Ken Olsen i Dit Morse
vHarlan Anderson

tan Olsen

Nick Mazzarese

Gordon Bell

Steve Piner

Ted Johnson, West Coast Office
Ken Larsen, West Coast Office
Ron Coleman, West Coast Office
Dave MacAvin, Foxboro Co.

H
S

Work on Fortran began in earnest during the first week of
February. At the present time Steve Piner and myself are working
essentially three-quarters time on it.

The work on Fortran can be divided into three portions:

1) The Fortran compiler which accepts a Fortran program
as input and produces a symbolic assembly language

‘ as output.

2) The routines and subroutines which form the operating
system. '

3) Modifications to the assembler to permit relocation
and linking.

The parts of the program which we now have written are as
follows: The floating point arithmetic routines have been
written and debugged along with the floating point input and
output routines. Steve Piner has written the routines which
nandle the compiler's symbol tables and punch out the constant
and variable data storage and array storage at the termination
of compilation.

In the process of being coded are the following routines:
Examine the input string and separate pseudo instructions and
operators. Symbols and floating point constants are dis-
tinguished from fixed point constants and stored in a table
for punching out at the end of compilation. Also 1in process
are the routines which move polnters up and down the stack.
The algorithm for processing algebraic statements and most of
the other statements in Fortran has been flow charted but not

coded.

AAYNARD, MASSACHUSETTS




A very rough schedule for the generation of the PDP-4
Fortran is:

The next two weeks will be used to get the basic input
and output portions of the compiler and a simple form of the
algorithm working. At the end of this stage we will have a
program which will accept as input algebraic statements and
produce assembly language output. Barring unforeseen disasters;
a version should be ready for the March IRE show.

Trhe month following this will be spent incorporating the
other fea ures of Fortran into the compiler and in writing the
ooerazlﬂ; system (which includes the floating point subroutines,

the floati ng point interpreter, and routines to permit the
calling of Fortran subroutines and the use of subscript variables).
At the end of this period we should have a complete Fortran
compiler and operating system.

Not included in this particular operating system are
facilities to permit assembly of subroutines separately from
main programs This feature requires rather extensive additions
to the PDP-M assembler which will not be undertaken until late

in the Spring.

The other area wbich will be considered later in the
Spring is the Fortran in-out facility. We cannot possibly
hope to reproduce the sySUem used in 7090 Fortran, but may
possi L*v use a subset of that system. Otherwise we will have
to define an independent in-out system for use on the PDP-4




INTEROFFICE
MEMORANDUM

DATE February 19, 1963

SUBJECT
10 K. Olsen FROM J. Smith
H. Anderson

It is my suggestion that the (2) 50 Tape Units and
(1) Tape Control 51 for MIT contain (2) blue Potter units.
This will enable us to keep (2) gray Potter units on
hand in the event a customer order has to be filled on
short notice. If I do not receive a negative reply, I
will continue along this line.

MAYNARD, MASSACHUSETTS

DIGITAL EQUIPMENT CORPORATION



February 18, 1963

31EC Munich Office - Next Steps

Ken Olsen George O'Dea
Harlan Anderson v~

cc: Stan Olsen
| Win Hindle
Dick Mills

To bring the problems of opening the Munich office more sharply into focus
it might be desirable to spell out the way we'd like to see things going after they have
been in operation for a while in order to point out the gaps in reaching these goals.

For purposes of this memo let's assume Stan and Harlan have worked out all of
the marketing matters (foreign list price, GmbH discount structure, Duty, Sales Policies,
objectives, etc.) We will only concern ourselves here with fiscal matters.

To begin with let's agree to treat Digital Equipment GmbH as a separate entity
on our General Ledger. Their operations can be consolidated into our own on a work-
sheet basis after the fact. If we attempt to consolidate in our regular closing it will lead

‘ to pointiess delays.

Consistent with this policy the DEC General Ledger need only be expanded fo in-
clude an Investment Account (subject to Valuation reserve) and an Inter-Company account
for current transactions.

As regards the latter it would at least include:

Debits for: Billings to GmbH for direct shipments to customers (list less 20%)
Billings to GmbH for direct shipments to them (list less 20% if
consignment freat)
Billings to GmbH for services rendered (af cost.)

Credits for:  Money received from GmbH
Commissions earned on Billings direct to end user.

Shipments to the GmbH would net out af list price less 20%, minus job cost o leave
a residual gross profit on the DEC statements.

So much for the Books at Maynard.
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We would then look to the GmbH for monthly reports in much the same detail as
the present DEC reports. (Balance Sheet, P&L and Statistical Info.)

As a first requirement the Capital and Inter Company Accounts on the GmbH State-
ments would have to carry reciprocal balances with the same items on the DEC books. This-
assures that they have picked up all transactions originating in Maynard.

The GmbH could have an inventory balance if Maynard ships to them directly.
This they would price from our billing to them. Cost of Sales on their billings fo customers
would either come out of their inventory or come directly from our billing to them (if the
shipment to the end customer went directly from Maynard.)

Gross Income for the GmbH would, of course, arise from their billings to customers
plus commission credits from Maynard for shipments directly to customers by Maynard. Inde-
pendent Income would probably be generated by Service billings (as long as the staff is only
two people it probably would not be worth trying to strike an individual cost of Sales on
such service billings) .

The G.m.b.H. would have to effect their own collections so we would expect them
to carry a Receivables Balance.

While the operation is small ,expenses could pretty much be on a cash basis. Payroll
would have to be modified to comply with West German regulations as would the calcula-
tion of turnover tax and all of the other Foreign Taxes. Presumably the Secretary can be
coached to comply with local requirements but the Books of the G.m.b.H. must be set up to
tell us what's happening in the American concept of Profit and Loss.

Obvious expenses such as travel, rent, supplies, efc. should be fif into our chart
of accounts on their books. No doubt the chart of accounts will have to be expanded to
include transactions peculiar to the West German Economy .

To accommodate the setting up of the Books of the GmbH we will work with Coopers
and Lybrand to guarantee compliance with German regulations.

As to cash - we will make the original capital investment out of funds in the DEC
Bank Accounts in Munich. (These will no doubt have to be replenished for money spent
in the interim. This replenishment may be taken up on the DEC books).

From that day on, the GmbH is expected to live on its 20% (or such other rate
schedule as may be evolved) commission. As the GmbH collects from customers it will
remit the 80% portion to Maynard. (sole exception - billings for services rendered out of

Munich; here they keep it all)

If the GmbH cannot live on its commissions additional capitalization may be
pumped in by DEC. There will be no loans made, either in Munich or out of Maynard.
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As to the supporting detail we might ask of the GmbH, | would think we'd at
least want the following:

b

2
B

“a

Copy of all billings = to tie in with net sales per P&L
Receivables detail at close of each month - to tie in with Balance Sheet
Inventory detail at close of each month - to tie in with Balance Sheet .

Short term cash forecast at close of each month.

The last thing any of us want to see is Guenter burdened down by a bunch of
accounting. On the other hand, he will be commiting the Company on a daily basis
and there are minimum requirements from our point of view.

Now for a timetable to achieve these goals:

s

Obtain charter as G.m.b.H.
We're all pretty much agreed that Dr. Strobl should represent us here.

The Board of Directors has approved a capitalization of 160 shares,
DM500 = DM80, 000 (initial paid in of 25%) and a charter calling for
Marketing, Servicing, and Manufacturing Capabilities. As soon as we
have Fadiman's opinion on the man, and the estimate of his fees [l
write and authorize him to proceed with the incorporation. No doubt
this will involve some exchange of correspondence so the sooner we get

this going the quicker we will be done.

Establish set of Books consistent with German Legal Requirements and
DEC minimum requirements. Mr. Herbert Schueller of the International
Division of Lybrands has given us the names of two of his colleagues in
Frankfurt with the recommendation that we work through them. 1'll write
them and explain what we have in mind and get this going (once the
company is set up the Munich office of Lybrands can take over — but
Schueller specifically recommended that we do the setting up through
Frankfurf). The hope here would be that they can devise a system which
ccn be run by the Secretary. The question of whether or not we wish a
year end audit can be left open for now.

Learn about German Taxation = particularly furnover tax. The same
gentlemen referred to us for setting up the Books of Digital Equipment
G.m.b.H. are reportedly keen in this area. Will explore the subject
in letter regarding Books.

Any suggestions as to other matters to be scheduled at this time will be appreciated.

GTO'D:ncs

George T. O'Dea




' MAA[ INTEROFFICE
J | MEMORANDUM

DATE February 18, 1963

SUBJECT
TO Gordon Bell FROM Kenneth H. Olsen
Arthur Hall
Harlan Anderson
Stan Olsen
Nick Mazzarese

| had a call from Dick Sonnenfeldt at Foxboro on Friday, February 15. He called
mainly to continue to show interest in us and to be friendly. He said that U. S. Steel
is very enthusiastic about our computer and that there is a big future here. He also
said that things look good in one of the bids but he mentioned thot we did lose out on
Boston Edison because Westinghouse took part in severe price cutting.

| told him about our new 10 bit computer which Gordon is suggesting we consider
building.

q They have need for a small low prowess computer. They are now talking with

four people who need this and { think they are seriously thinking of using the Monroe
Drum Computer for this. Gardner Hendrle and Sol Dinman are the two people who

are deeply involved in this. They need 10 bit accuracy but because of round-off errors
they need a 12 bit computer. They need 16K words of storage. | told them that we
would informally talk with Gardner Hendrie this week and let him know what our plans

Kenneth H. O‘“ﬂ

Y -
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INTEROFFICE
H MEMORANDUM

DATE February 18, 1963
SUBJECT Job Allocation, Mechanical Design

TO All Engineers FROM Loren Prentice
Ken Olsen

Stan Olsen
Harlan Anderson
N. Mazzarese
M. Sandler
J. Smith

R. Maxcy

B. Maroni

K. Peirce

H. Crouse

W. Brackett
W. Hindle

To better acquaint all Engineers and Management with Job Responsibility within the Mechanical
Design Department, a memo will be issued periodically as required.

‘ Job Number or

Engineer EN Number Description % Complete

Scott Miller 1062 PDP-4 New Operator Control End 75%
1020 PDP-1 Operator Control End 25-35%

New Table Configuration 25%

2477 M.B.2010 Modify Top, 50 pin Panel 95%

Trailer

1136 Mag Tape 555 Over All 95%

Rack Mtg. (1 & 2 Bat) 95%

Hub Label (New) 25%

Reel Package 25%

1026 Mag Tape (New) Controls 0-5%

1064 Display 31 Shroud 100%

- Remote Typewriter Table 15%

1027 Display 30 Shroud, Casting 98%

' 1036 Light Pen  Holder 25%

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
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Scott Miller 1058 H. S. Printer  Cabinets - etc. 100%
1095 PDP-4 Sales Colors, Paint JPL 75%
Foxboro 95%
Ron Cajolet 2320 31 Display Finish DEC Display (some
rework) 99%
1064 31 Display Casting adj. mechanism
Better shock mounts 10%
1157 Automatic
Module Tester  Layout front end 60%
1097 Dynasent board Finish sketches - design 60%
aligner control switches (hold)
1136 Tape unit555  Small cabinet - spare reel
q holder 95%
1025 PDP-1 Punch Retrofit kit & instructions
for installation 75%
2432 Honeywell Front end layout 60%
System
1026 Burroughs tape  Cabinet layout & indicator  20%
pane | (hold)
1156 Incremental Ind. Panel - attach cabinet
Plotter and table 80%
2454 Remote typewriter Fit equipment into table.
table Bring remote table up to date. 90%

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS
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Loren Prentice

Ken FitzGerald

=8 =

1136 555 Tape Unit 50%
1097 Mod. development 75%
1065 Large display 10%
Jobs Pending Unassigned Assigned Electronic Eng.
1. Memory mounting redesign A. Blumenihal
2. Continuous recording tape unit T. Stockebrand
3. Large storage tape unit T. Stockebrand
4. Necessary redesign production model 555
tape unit J. Hamilton

5. L & M cabinet modification G. Rice

6. F. A. A. Memory Buffer F. Gould

7. Model 555 stepper and keyboard unit T. Stockebrand
8. Paper tape authentication catchers A. Blumenthal
9. Light Pen B. Savell
10. Camera mount for 30A Drafting B. Savell

1023 Assembly procedures for Standard 1901

Type Mounting Panels. 50%

a. A jig for assembling mounting panels has been devised
which will hold the amphenol plugs in correct alignment
as well as spacing the side plates during the assembly
operation.

b. This jig is also designed to incorporate either stick
screws for assembly, or nut feeders and drivers to be used

on the studs of the new plug.

c. When this jig is completed, it will be used for
experiments to try to determine the best possible methods
for assembly of mounting panels, (nut driven on a stud
or a screw driven into a threaded hole).

DIGITAL EQUIPMENT CORPORATION
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1000

1053

d. | have a stick screw gun and sample screws on hand
now and have made arrangements with Bebo Assoc. to bring
in and demonstrate a screw feeder and driver; and Battles
and Joy Company to come in and demonstrate an Automatic
Screw Driver.

|
i
|

e. This jig is about 80% complete and will be finished
as soon as spare time in the Machine Shop can be found;
probably within the next two week period.

Paint adhesion on our steel components 30%

a. The paint adhesion on end panels, doors, and
cabinets leaves something to be desired. Zinc phosphate
is one possibility of increasing adhesion. Different types
from different companies should be tried to find which is
the best and easiest to apply.

b. Preliminary samples of zinc phosphated steel have
been made in the Sheet Metal Shop using American
Chemical Corp. products. Samples from other companies
have been requested but not received as yet.

c. A dimple test machine has been built and is ready
for use.

d. A mandrael bend machine is still to be constructed.

e. This project will be continued as soon as the mandrael
bend machine is completed and time is found in the
chromacote area to run more samples.

Cabinet Welding Jig 90%

a. A welding fixture for assembling and welding
standard DEC computer cabinets has been made. A
trial run of five cabinets has been made and they have
all passed inspection. It looks as if this jig can be
used for our next order on cabinets.

b. Drill jigs for putting in all holes in a completed
cabinet are being designed and built to go with the

we lding fixture.

RD, MASSACHUSETTS
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Ken FitzGerald 1000 Shipping and Crating ?

q a. | feel a better method of packing our equipment for
shipping should be devised. Crates designed and built

by specialists in the field are a possibility. One quotation
is available. However, we can not do much more until
clearance is received from Sales.

1051 Drill Jig for Classroom Modules 5%

a. A jig for drilling classroom modules was designed and
built but proved to be unsatisfactory as the overall
tolerance of the board itself caused the hole locations

to vary.

b. A new jig will have to be designed but will locate
from one end and one adjacent edge.

c. Type of jig has been decided, all that remains is
drawing it up and initiating work order to the shop for
construction.

1000 False floor for PDP-4 System, st flr. Bldg.12  95%

I a. | have been requested to give cost estimates for
constructing a sectional false floor, Ist flr. Bldg. 12.

b. Before estimating cost, a design had to be decided
upon which has been done.

c. All that remains is to add up the total number of
board feet and price it out.

d. Cost seems to be approximately $2.00/sq. ft.

100-00 Stroke Sander 10%

a. It is desirous and necessary to have a stroke sander
in the Sheet Metal Shop for brush finishing large
aluminum trims and extrusions, end panels, blank
p|enum door pcne|s, blonk front pqnels, and p|enum
door power supplies, etc.

@
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Ken FitzGerald
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b. Catalog information for drive and idler end is
available. Design of the machine itself is in sketch

stage. Method of raising and lowering table is still

not been decided upon. Waiting for catalog information
from "Joyce Jacks" to see about possibility of incorporating
their products in table.

Personnel infinite

a. Personnel is one of my biggest problems at this
time. | feel there is excessive amount of sickness in
my group which | cannot control, plus personal matters
and shortage of people in the Sheet Metal and Cabinet
Assembly Shop.

b. | have outstanding requisitions for one sheet metal
worker, to work as additional skilled help in the Sheet

Metal Shop.

| feel that there are only two qualified sheet
metal workers in the Sheet Metal Shop at this
time. An additional sheet metal worker would
be a valuable asset.

c. | have an outstanding requisition for a sheet metal
worker "B" to replace John Armour and another sheet
metal trainee to replace Barry Heinenon who was
transferred to the paint booth when Robert Budden left.
There is also an outstanding requisition for a machine
operator in the Sheet Metal Shop. In the Cabinet
Shop | have not permanently replaced John Mancini
as yet, but we have temporarily used our machine
operator Bob Corsman from the Sheet Metal Shop to
fill this vacancy.

d. 1 also feel that there is a possibility we may have

to add an additional machinist in the Machine Shop since
the load in the Machine Shop for the past three months

has been keeping the shop filled right up with no slack
time. If things should pick up and more orders are received
‘0 that area an additional man will be needed.

DIGITAL EQUIPMENT CORPORATION
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d Ken FitzGerald 1000 Shop Supervision

a. This includes shops layout for expansion, insuring
work accepted is completed correctly and on time.
Trying to keep abreast of the personnel problems and
insuring foreman and all workers are performing their
duties adequately.

# # # # #
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INTEROFFICE
|l MEMORANDUM

DATE  February 15, 1963
SUBJECT MAGNETIC TAPE PACKAGE

TO Ken Olsen FROM Jack Atwood
Harlan Anderson

Scotty has made a good start on this particular package. His treat-
ment is restrained, avoiding the common pitfall of overdesign. And
his idea for the sliding tape mount is most ingenious.

There are a few practical design considerations which should be
taken into account in the final version. There is also an oppor-
tunity to carry the mount concept a step or two nearer optimum
utilization.

We suggest these alterations, some of which are covered in Ted's
rough sketches:

1. The dominant package design element, relating the container
and its contents to the equipment, should reflect a major
physical design feature of the equipment not a minor element
of panel graphics.

In the LINC, the obvious design departure is the incorporation
of two tape units side by side in a compact housing with the
four tape reels showing through a window door.

These four reels or circles are the key to product identifi-
cation.

2. The other package graphics should bear some resemblance to
the graphics of related items - unless there is a definite
reason for a complete departure from established standards.

The tape package is part of our family of PDP auxiliary
materials - PDP programming manuals, PDP program binders,
PDP program write-ups, MAINDEC manuals, and PDP log books.

These have all been styled to provide a basic family
resemblance. We have used a good blue and a good red, and
our typography has a strong, masculine, mechanical flavor.
You can tell at a glance that this material is all PDP-

related.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS




I would not favor introducing two entirely new colors or a
n:w styling concept into this family without due considera-
tion.

3. The basic function of any package is to provide the maximum
practical protection for the product during storage and ship-
ment. Design for reuse has to be a secondary consideration.

To satisfy this requirement, the outer portion of the tape
package should completely enclose the inner portion, shutting
out dust, dirt and other contaminants.

A tuck-in end flap and two short side tabs would be enough to
keep the contents clean and prevent the inner portion from
sliding out accidentally during the many possible handlings
which can occur between the original supplier and the
ultimate user. The package could be adapted for reuse as a
storage container by having the flap and tabs perforated for
easy removal.

Expanding somewhat on Scotty's tape mount concept, it might be
feasible to have the entire insert made of formed plastic. The
inserte could then be used as vertical "file drawers" in an economi-

cal plastic cabinet.

The front and back panels of the insert would serve to center it
between sets of low ridges running from froant to back on the inside
of the top and bottom panels of the cabinet.

This would permit magnetic tape users the same opportunity for
organized storage and handy portability that our present fanfold

tape storage trays provide for paper tape users.

The plastic for the insert could have a matte £finish so that the
user would be able to label his tapes with ball pen or pencil. Or
we could supply pressure-sensitive labels for this purpose. Either
method would make both original labeling and any necessary relabel~-

ing relatively simple.

MAYNARD, MASSACHUSETTS
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February 14, 1963
Doing Business in Japan = First Impressions

Ken Qlsen
Harlan Anderson

cc: Stan Olsen, Win Hindle =
and Dick Mills '

George O'Dea

As a result of a meeting with Dr. James Abegglen of Arthur Do Little we have the
following first impressions of where we would stand if we went into Japan and be-
gan doing businesse

A. As a Branch of DEC - Without a Place of Business in Japan:

To us this may seem incongruous = doing business in Japan without an office
in that country. To the Japanese Tax Authorities, not necessarily so. We
were shown correspondence surrounding an ADL confract with a Japanese
client whereby they first became aware of the Japanese Tax Authorities views
on the matter when the Japanese client withheld 15% of the bill as payment
of the Japanese income tax duel In this case, the Japanese position was pre=-
. dicated on the fact that the ADL consultant spent time with the client in
Japan and therefore the income was earned in Japan and subject to withhold-
ing taxe (To make matters even worse, the ADL billing had been cost plus
a fee- while the Tax was 15% of the total bill; and there was no guarantee
that IRS would agree with the Japanese that indeed this was foreign income
hence subject to special credit on the ADL domestic tax returns)

To prevent this rewlting development we would have to make certain that
any orders taken in Japan were accepted here - and probably backed up
by letter of credit for the gross amount. This of course makes the selling
job more difficulte

Be As a Branch of DEC with a Place of Business in Japan: We did not explore
This avenue extensive ly as Dre Abegglen Telt our chances of staffing such a
"temporary" entity with competent Japanese Nationals would be poor at

beste

He felt strongly that, as @ minimum, we would need a Japanese National

s o number two man (preferably number one) and he suspected that as an

American Branch in Japan we would run into discrimination particularly

i1 the areas of Tax assessment and obtaining government approval of

various actionse (He po icularly mentioned the position of a Neisei in
‘ Japan. It would be mo:« difficult than that of an American).

AYNARD, MASSACHUSETTS
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C. As a Japanese Corporation owned Wholly or Otherwise by DEC:

Virtually anyone can obtain a license to open a business venture as a
Japanese Corporation, With the exception of a few industries there is
no legal discrimination against foreigners.

The big problem arises when you try to get your money out of the country.

If you wish to withdraw funds from Japan you petition the government (each
time) and may or may not be granted the license to proceed depending on how
they happen to feel about things at that particular moment,

If you are not willing to run for luck you can take certain steps in advance
of your investing and be granted varying degrees of security depending
largely on what you have to offer to the Japanese economy. These degrees
of security are:

Te Validation: This is tantamount to an unconditional guarantee on the
part of the Japanese Government that dividends earned on Japansse
stocks purchased with American currency, will be payable in Amarican
currency whenever declared; and that the basic principal investment
may be withdrawn in three equal yearly installments any time after the
investment has become two years of age.

Since the guarantee is "unconditional® the Japanese Government will
only grant it if they need you badly.

24 Conditional Validation: Differs from full Validation only to the extent
that one condition is not guaranteed = namely Japan's foreign exchange
position. If in the Government's opinion they are in dire need of Yen,
they may defer payments,

‘3o Recognition: Similar to Conditional Validation in that the guarantee is
subject fo the Japanese foreign exchange position at the time of petifion
for withdrawal. Differs from Validation in that Recognition is granted
more from the point of view of its influence on the Japanese foreign
exchange position than from the broader effect on economy position.
(Granted under a different Law than Validation )

There was no question as to Dro Abegglen’s recommendations. In our particular field
there would only be a handful of potential customers., Make the first contact by an
American to sample interests Follow up with correspondence then a second call some
four months later. At this point decide whether or nof the Japanese market is worth
pursuing.  |f the answer is yes, form a Japanese Corporatfion = preferably with a
Japanese National as pariner; even better, go into an existing Japanese Corporation
as partner, |f the DEC interest is in the area of 1/3rd, Validation is highly likely.
As it approaches 1/2 the likelihood goes down .. '

TIO . MAYNARD, MASSACHUSETTS
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As to Taxation, we have already seen that Americans doing business in Japan (in the
opinion of the Japanese Tax Officials) are subject to a 15% withholding tax on all
billings. This tax is final = there are no returns to be filed or expenses to be argued.
The rate is simply 15% of gross. It is entitled to full special credit on a U.S. Tax
return if the IRS agrees the income belonged in Japan (seems unlikely).

-

As a Japanese Corporation with place of business in Japan the basic Corporation would
be subject to regular Japanese Tax provisions (basically same rate as here = no haven.
Special credit applicable in U.S.) Monies taken out of the Corporation however cre
subject to some interesting differential treatments.

Dividends: carry a special 25% extra tax credit in U.S.
Interest on Loans: 15% Japanese Surtax - full special credit in U.S.
Royalties: same as interest.

In contrast to our conversations about a Munich Office one has the feeling that there
are a great deal more imponderables surrounding the Japanese office.

Dr. Abegglen's suggestion makes good sense. Give it a fry with a Travelling American.
If the interest is there and its worth pursuing, Incorporate. If not, write the frip off
with no obligation to the Japanese Government.

George T. O'Dea
GTO'D:ncs
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5.

What Taxes will we run into? -

On What are they based? -

_What are their rates?-

In what respect do they offect the DEC Corporate tax return (U.S.)?

L : T

Do they differ if we are a Branch vs. g GmbH"

What is the Tumover Tax - The equalization timover tax - how does the
doctrine of Crganschoft effect these*

3 . 3 ') @ £/ o ’
Could shipments from Maynard fo iMunichibe’ subject 16 ‘either tumover,
or egualization tumover tax? Would Branch status vs, GmbH make a
difference’: :
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8. How are Tariff's negotiated? ~—

As to Commodity Class?

As to Rate?

>

oz |
(&

As to Bases of Value?

(

[ 9. Is there @ "Freeport” on "Bonfled Warehouse" type of toriff deferral avoilable
in Germany ?

10.  Is it feasible to bill in Germany for payment in U.5.7

T

\
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. MEMORANDUNMN __l Al
‘ DATE 2/14/63
SUBJECT Computer Sales Forecast
TO K., Olsen \ FROM N. Mazzarese
‘ “ H. Anderson
| S. Olsen _
i G. O'Dea '
§ W. Hindle
f D. Mills
D. Best
M. Sandler
G. Bell
PDP-1 Quantity Value Probability When
CRC 1 97K 100% 0-3
Raytheon 1 200K 100% , 0-3
BBN . 1 600,000 85% 0-3
. Lincoln Labs. 1 200K : 50% 0-3
Princeton 1 250K 100% 0-3
LRL 1 350K 50% 0-3
Stanford 1 280K 75% 0=3
ADX
s.T.C. i 300K 50% g=3
PDP-4
Foxboro 1 160K . 85% et 0-3
(Fitchburg) '
Foxboro 1 120K T U50% 0-3
(Westinghouse)
.3 Foxboro 2 120K 50% B
JPL 3 250K 90% . 0-3
N Zi 'QLr@;.awENT CORPORQZKL\. MAYNARD, MASSACHUSETT™




e e s, —

‘ PDP-4

Quantity Value Probability When

AECL % 200K 75% 0-3
Worcester 1 80K 50% 3-6 )
Foundation
Bell Labs. 1 80K 50% 3-6
Leeds & Northrup % 80K 50% 0-3

‘ Less than 50% 0-6 Months

i Type of Machine
Univ. of 200K PDP-1
Rochester
Systems Development 300K | 4 ADX
Corp. (Info. Inter-
national)

. Sylvania | Rental PDP-1 ’
JPL 120K PDP-1
Beckman Instruments : 120K PDP-1
Litton Systems 80K PDP-4
Michigan Univ. 120K PDP-1
Maryland Univ. 120K PDP-1
Raytheon Co. 120K PDP-1
NM/jr
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S

e - - U - A - - =

;—




8.
R.
M.
R.
E.
W.

February 13, 1963

Determining Current and Future Manpower Requirements

Olsen
Anderson
Olsen
Best
Sandler
Mills
Harwood
Hindle

Bob Lassen

I am quite concerned over the increasing number of open personnel

requisitions.

me on an "apparent urgency" basis.
only our current open requisitions but also future manpower re-

quirements.

v
]
et

W et et et et e O W e B

e

Most of these requisitions have been submitted to
I feel we should review not

This meeting will be held in Ken Olsen's office on
Friday, February 15, 1963, at 1 P.M.

*OPEN PERSONNEL EQQUISITIONS - 2[14[63
Signed Requisitions

Secretary

Clerk-typist

Secretary

Clerk-typist
Technicians

Field Technicians

Sheet Metal Mechanic
Sheet Metal Mechanic (A)
Wireman

Expeditor (repl.)
Electro-Mech. Draftsman

Electrical Draftsmen (repl.

2 job shoppers)
Printed Circuit Layout Man
Clerk-typist

R. Best

N. Mazzarese
Programming
R. Beckman
R. Savell
R. Beckman
L. Prentice
L. Prentice
R. Boisvert
H. Crouse
R. Melanson

R. Melanson
R. Melanson
R. Melanson



e

Unsigned Requisitions

1 Sheet Metal-Machinist (repl.)- L. Prentice (OK - KHO)
1 Clerk-typist - R. Mills
1 Secretary (repl.) - E. Harwood
1 Secretary (repl.) - J. Koudela
1 Secretary (repl.) - 8. Olsen
1 File Clerk - J. Myers
7 1 Switchboard-Clerk (repl.) - B. Towle
M 2 8ilk Screen (1 repl.) - M, Sandler
| 1 Spray Painter (repl.) - L. Prentice
}' 1 Sheet Metal Operator (repl.) - L. Prentice
{a/D 1 Wireman - E. Harwood/N. Mazzarese
= 2 Technicians - E. Harwood/N. Mazzarese
2 Wiring Inspectors - R. Hughes
o 1l Drafting Illustrator - R. Melanson
1 Mechanical Draftsman = R. Melanson

* fTotal addition to payroll would be $4000 per week.




o = NARATARIY NANICINCRITIAL
INTEROFFICE | COMPANY CONFIDENTIAL
MEMORANDUM O
' - AL
DATE February 12,1963
% SUBJECT Display 30A
TO Harlan Anderson V/ FROM Ed Simeone
* Dick Mills
? Bob Savell
5' . . .
E An analysis of the actual cost of the Type 30A Display is
as follows:
Labor $282.00
Overhead 689.00
Materials:
N.J.E. Power Supply $555..00
Focus Coil 150.00
| Display Tube 95.00
i Deflection Yoke 175.00
! Miscellaneous Purchased Materials 38.00
ﬂ Shroud Assembly 600.00
d Comp. Plate & Container 209.00
| Heat Sink & Resistor Stack 849.00
; 30A Logic 452.00 |
ﬁ Display Table Assembly 495.00 (includes Tilt |
i Miscellaneous Mfd. Parts 297.00 Turn Housing)
‘E Modules 982.00
; Power Supplies 320.00
§ Power Control 98.00
“ Light Pen 87.00
Light Pen Amp 34.00
Miscellaneous Finished Goods 22.00 5458.
$6429.00
| v AONEINENTIAI
® COMPANY CONFIDENTIAL
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February 7, 1963

Princeton University Computer

Harlan Anderson - R. Mills
Stan Olsen
George Rice

| had a call this afternoon from a Mr. Caruso who works for the buyer at Princeton,
a Mr. Shultz, to inquire as to the paragraph on patent infringement, which we had
expanded somewhat. He has agreed to send us a letter agreeing to the patent in-

fringement items #1, 2 and 3 contained on page two of George Rice's letter.
He stated that there was a considerable push to get the purchase order out and that

the agreement by us as to the above mentioned items, clears the way for the purchase

order to get started thru their processing.

“THUSETT




INTEROFFICE
MEMORANDUM

: ' DATE  February 7, 1963
SUBJECT Propaganda for IRE Show |

TO

s Kenneth H. Olsen I

7 Jack Atwood

v Stu Grover

’ Harlan Anderson .—
Stan Olsen

Gordon Bell

Dick Best

Bob Savell

We have a large number of new products, or products which have
not been pushed before, which we should use to make a real dent at
; the IRE Show.

The Drum Systems which we have are a large advantage over our

! | competition and we have to have literature which shows their usefulness
and the fact that we actually have them. This might be included with
the literature which shows that we make a complete line of peripheral
equipment, The line units are very dramatic and very exciting, We
should package them so that they are neat things that we would like to
show off and then we ought to push them hard at the show.

The other item is a Type 31 Scope. We can immediately outline a
magazine article on this because the mathematics of the correction is
rather fascinating and this is a unit for which there is apparently a
significant market. We can get most of the magazine article into a brochure

to hand out at the IRE Show.

Kenneth H. Olsen
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INTEROFFICE

&aﬂ MEMORANDUM

DATE  February 7, 1963

SUBJECBus/Pac = Programming for DEC

TO

K. Olsen / FROM p. Mills

H. Anderson
G. Bell

H. Morse
M. Graetz

As a result of our meeting on February 4, 1963, the following items were proposed as a
way to implement the phase~-over of all of our DEC business applications from |BM machines
to the PDP=4 installation:

1.

That Martin Graetz from the programming group, will start on the Bus/Pac
February 5, 1963 to work two weeks learning the operation of the package
with Dit Morse and Fred Mac Lean.

That a requisition be entered for (1) interpreter, which appears to be an
absolute must, if we cancel out our other IBM equipment.

Request an order for (1) = IBM = 1440 Power Head and (1) = 1440 Disc Pac.
This was to be ordered for Gordon Bell on an experimentation basis, for
evaluation, efc., at a total cost of $1,140.00.

Enter a requisition for business programmer at once. The basis here is a
well known one, being that once a company is committed to computerize its
accounting operations, this becomes a continuing refining evaluation process.
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February 7, 1963

Sales Call to Princeton=Pennsylvania Accelerator Concerning Display 31 & PDP-1

Harlan Anderson Bob Savell

Nick Mazzarese
George Rice

Personnel People That | Talked To:

Dr. Gerard O'Neil is the top physicist and actually the man who runs things
technically at the Accelerator, Dr, White is the administrative head of the lab.
Dr. Schumaker and Dr, Lemonick are assistant directors of the laboratory. Dr. Benoit
is the computer specialists Dr, Blumenfeld is the bubble chamber specialist, Mr, Schultz
is the second in command of the two business types who run the Accelerator,

All their questions were answered satisfactorily to the best of my knowledge. The
whole atmosphere was very favorable to DEC with much interest expressed in the 31 and 30
Displays and the distinct impression that they were forging full speed ahead with a PDP-1
system order which George Rice had made quotations to them for,

They would like information on the following items;

1. Price and delivery on Type 30 and Type 31 for the 7090,
2.  Extra IOT's for closely spaced points on the Type 30 and 31,
3. The 30C =~ price and delivery.

4,  Price and delivery on the standard Type 31, Also a price for grid lines and short
deflection set=up time instruction,

5.  Price and delivery on high density IBM compatable tape transports and controls.

6. Some general interest at the present in connection through a 1414 10 synchronizer

and a 1410 to the 7090 from the PDP=1,
7.  Class schedules either here or there for both programming and maintenance.

8. Information on maintenance contract and on lease versus purchase arrangements over
the life of the machine.

‘ Programming Assistance:

They would estimate that they might need programming assistance on a Deutsch like
application of one experienced programmer for 3 or 4 months, They are very much interested

SSACHUSETTS
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. in buying a PEPR sometime in the future and would require programming assistance on
this as well .




DATE February 7, 1963
SUBJECT Option Status
TO H. Anderson FROM J. Smith
Displays

Number Status

30A-6000-7899 CRC

30A-6000-7900 in stock

30A-6000~8130 in Checkout (80% complete)

30D-5000-8128 Returned from show damaged,

being reworked
30D-5000-8129 in Process (50% complete)
Mag. Tape
d EN 2399 3 Tape Units Type 50 in Checkout (complete)

(ITT Duplex)

EN 2398 1 Type 52 Control in Checkout (complete)
(ITT Duplex)

7000-8803 Tape Unit Type 50 in Checkout (90% Complete)
(Standard)

7000-8804 Tape Unit Type 50 in Process (80% complete)
(Standard)

2000-8995 Tape Unit Type 51 in Process (80% complete)
(standard)

4000-8792 1 Type 52 Control in Process (90% complete)
(Standard)
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INTEROFFICE
MEMORANDUM

SUBJECT

Olsen
Anderson
Hindle
Olsen
Mazzarese
Bell
Moore
Morse

TO

. . .

veozZusmx

DATE 2/5/63

FROM B, Maxcy
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Report on the Bio-Medical Market
Robert F., Maxcy

February 5, 1963
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OQutline

Report on the Bio-Medical Market

and its use of EDP Equipment

I Introduction
II Divisions

A, Hospital Use

l, Statistics

2. Research by AHA
3. Funds

4, Problems

B. Biological

l. Statistics
2., Research Use
3. Funds

4, Problems

III Role of Government

IV Role of Private Industry

V Common Problems of EDP User's in Bio-Medical Field and

Communication Problem of Science and Industry

VI Evaluation of the Market Re: DEC
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Report on the Bio-Medical Market

The information pertaining to the use of Electronic Data
Processing Equipment in the Bio-Medical Field is not well
documented. The following information was gathered largely
as a result of telephone and mail contact with persons
actively engaged in Biological and Medical Research. A
small amount of information was gathered from government
statistics.,

The users of EDP Equipment in the Bio-Medical Field are
divided into two broad groups: (1) Hospital Use and (2) Use
by Research Organizations.

Hospitals

There are 6,923 hospitals in the U. S. Of these, 6.3%
(437) are Federal, 3.2% (222) are Tuberculosis, and 7% (483)
are psychiatric. The remainder fall under the heading of
"general short and long term".

Excluding Federal, in 1956 these hospitals had total
assets of $8,300,000,000, 1In 1961 the figure was $12,775,000,000
or an increase of 1,3 times. Expenses for the same period
were up 1.7 times.

According to the American Hospital Association, only
twelve (12) of these hospitals are known to be using EDP
Equipment. This equipment is being used for the following
purposes:

. Prescription Monitoring

. Patient Monitoring

. Records Keeping

. Pure Research

. Combinations of the Above

HUOOQwW>»

Because of the lack of information on this subject, the
AHA formed a special group and has undertaken a study on EDP
use in hospitals. This study has been going on for several
months and should be completed in March.

Their primary goal is to provide their member hospitals
with up-to-date information regarding EDP use. The data col-
lected in this study will be tabulated by type, brand, and
model of EDP equipment used in hospitals. This will be
further analyzed by geographic area and characteristics of
hospitals using this equipment.
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They have not decided if and how they will offer this
information to EDP manufacturer's. They have had offers to
buy this information on an exclusive basis, but they are
hesitant to do this as they do not want any one manufacturer
to gain a large advantage in the market.

The financial ability of hospitals to purchase EDP
equipment is low,

The National Institute of Health is unwilling to grant
hospitals funds to purchase equipment for accounting and
record's keeping purposes. They will, however, grant funds
for Medical Research by hospitals. Only a few of the large
hospitals have the facilities and personnel for research on
any appreciable scale, so the basic problem of funds remains.

Bio-Medical Research Organizations

The information regarding this class of EDP user's comes
mainly from the Federation of American Societies for Experi-
mental Biology. These societies are generally a part of
some large university, some are private, and some are as-
sociated with the Department of Health on state or federal
levels.

Information regarding Bio-Medical studies being done by
industry is not available as companies generally try to keep
their research efforts confidential.

At the present time, 416 research organizations are under
grants from the National Institute of Health for the use of
EDP equipment in Bio-Medical studies.

In awarding these grants, the NIH must be convinced of
the following facts:

1. That the research team is highly competent and that
they are aware of present medical breakthroughs.

2. That the research will produce results beneficial to
the national health,

Before any organization can receive a grant, it must
describe to the NIH the type and cost of the EDP equipment
that is needed. This means that at least 416 research
organizations have, or are presently buying, EDP equipment.
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The Federation of American Societies for Experimental
Biology is now undertaking a study to determine the feasibility
of setting up a computing center for use by their members.

Such centers are already in existence. Dr. Walter Rosenblith
from MIT has been responsible for establishing two or three
centers and is now working confidentially on a new center,

Role of Government

At the present time, the government, or specifically,
NIH is financing an estimated 80% of all Bio-Medical Research.
Their grants are for pure research applications only. Re-
quirements for grants are tough, and hundreds of organizations
are turned down each year because of lack of government funds
or because the organizations do not meet NIH standards.

The government has made a half-hearted attempt to
document some of the information regarding EDP use in the
Bio-Medical Field. There are various fact-finding organizations
that are part of NIH., The information gathered by them is
offered in its pure form to the scientifically-interested,
non-profit organization only. This same information is turned
over to the Department of Commerce and consolidated into
general statistics which prove of little value to DEC.

Role of Primate Industry

Primate industry plays its biggest role by performing
its own research. Large drug and chemical houses are actively
engaged in Bio-Medical Research. There is a strong probability
. that a considerable amount of EDP equipment is used. Much of
this may be called "process control equipment". The research
and development activities of primate industry are generally
very confidential, and information is difficult to obtain.

General Problems

There are some general problems which affect both
hospitals and research organizations., One of the major problems
is ignorance of the proper use of EDP equipment., Too many
organizations obtain a computer with three or four programs
and then make no effort to extend the use of their equipment
through additional programming. One reason for this, which
was used many times, was the expense of programming. The
result is that researchers teach themselves to program, but
it is a long process, and in the meantime the computer is

being used unsatisfactorily.
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Another major problem is equipment and prices. In
general, manufacturers are not willing to design new EDP
research equipment for a single user if future sales are
uncertain. The cost of such one-customer designs puts them
out of the range of most research organizations and of almost
all hospitals. '

EDP equipment, in general, is priced beyond the reach of
the research team unless the government is enlisted for
financial support.

Communication between various Bio-Medical groups is
poor. Much of this is due to poor documentation of existing
practices, and some is due to secrecy of the research team.
For about the same reasons, the communication between science
and industry is poor.

Many researchers regard industry as an outsider whose
interests are mainly profit making rather than scientific.

Evaluation of the Market and DEC's Position

The Bio-Medical market appears to be still in its infant
stages. Leaders of Research Organizations, The American
Medical Association, and the American Hospital Association
have become aware of the great future in EDP use and are
conducting studies to gather data and explore future pos-
sibilities.

It appears that the companies that will offer some
flexibility of design, a wide variety of software packages,
reasonable prices, and a close awareness of customer needs
will be the future suppliers of EDP equipment to the Bio-
Medical Field. \

The leaders in the Bio-Medical Field are well aware of
DEC's contribution to Massachusetts General and we should make
the best use possible of this installation.

If we wish to continue in this field, we must become
aware of not only Massachusetts General's needs, but of the
general needs of all research and hospital groups. More
software and customer education regarding machine use is
needed. The market is there, but we will have to concentrate
our efforts in order to enter it on any appreciable scale.
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INTEROFFICE
MEMORANDUM

DATE February 5, 1963

SUBJECT Present & Future Plans & Requirements of the Peripheral Equipment Department
TOKen Olsen FROM Robert Savell
“'Harlan Anderson
Dick Best

Gordon Bell
Nick Mazzarese

Personnel Needs:

Our needs for the immediate and forseeable future, which | consider to be the next six
months are listed below.

1. Sales engineer in the Sales Department

This man should have a good engineering background with preferably some CRT

work so that he can handle 90% of the work connected with customer's display inquiries

. of which a considerable portion at present are referred to the Peripheral Equipment
Department. | believe that locating this man in the Sales Department will tend to keep
him doing selling whereas if he were located in the Peripheral Equipment Department the
temptation would be very great to steal some of his time for engineering projects. !
believe that the cathode ray tube display field is just beginning fo get off the ground and
that so far we have a good position in that field which we should strive to keep and
improve by selling enough displays so that when people think of displays they think of
Digital Equipment Corporation. | further believe that the majority of displays which we
sell will differ from one another in various ways so that in many cases individual price
quotations and special engineering will be required.

2, Field service personnel

The field service personnel must be better educated about displays in particular
and also other peripheral equipment. | have suggested to Bob Beckman that his field
service people be scheduled through display checkout one at a time as part of this

education process.

3. One circuit engineer

This engineer should, | believe, preferably be located in the Circuit Group under
Don White and Dick Best as | believe that most module circuit work can best be done by
circuit specialists who are designing circuits day in and day out and designing testers
and test procedures for modules day in and day out. | plan to have almost all my module

e ——————— N R
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circuit work done by the circuits department from now on. We must by all means
keep our hands in the circuits business, and as long as we design displays especially
we most certainly will be doing so.

I have immediate needs for a faster intensification amplifier 4688, a faster light
pen amplifier, a light pen amplifier tester and test specifications, a light pen circuit
tester, a feed forward circuit for the Incremental Display, testers and test specifications
for the sample and hold module 1575, testers and test specifications for the cathode ray
tube protection module 1708 and power control 826,

Note:
Bill Long, who is presently an engineer with Contronics and has some cathode ray
tube experience, will be out on February 4th for an interview and might possibly fill

~#.numbei one or number three but it number three in my department, He has had character

generating experience so would be an asset in that end of our activity;,

- Engineering assistant or junior engineer

If the line and curve generator is to be done anywhere near IRE show time, work
must be immediately started but in parallel with the work Jim Sullivan is doing on -
the Incremental Display.

Technician Personnel

Three are required as soon as possible for work on displays, paper tape readers and
punches, medium speed printers, line and curve generators and further work to be
described later on in this memo,

Future technical personnel

| believe that within six months to a year the display business in particular, and
to some extend the special input-output equipment activity, may increase fo the point
where we would require two to four more technicians, | will discuss possibilities for
such people with Bob Lassen and stake an early claim to those who look promising.

Future engineering personnel

| believe we have suffered somewhat by not having a better engineer to technician
ratio in the past, The present complement including myself is five engineers and
engineering assistants and only three technicians, This ratio will be remedied by the
addition of the three technician personnel requested above,

The addition of a sales engineer as requested in number one and of a circuit engineer
requested in number three will relieve some of the load now carried by members of the
Peripheral Equipment Department, There are, however, a number of projects that have
been discussed recently on which a decision to proceed as fast as possible shoud be
made as soon as possible, These projects are:

DIGITAL EQUIPMENT CORPORATION -
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1. Eyeball Design, both Digital and Analog, including ;election of both
16 and 35 mm film transport mechanisms, Estimate 2 to 5 man weeks

engineering.
25 A fast character generators - estimated é to 10 weeks engineering.
3. Fast Display probably electrostatic deflection = | estimate 6 to 10 weeks~

engineering.,
4, Cheap monitor display = | estimate 2 to 3 weeks engineering.

- N Projection TV = | estimate an initial one week engineering for tests to
prove feasibility for continuing further with the project. An uneducated
guess for projection TV system might be 3 to 7 weeks engineering time.

If it is desired that these projects proceed as fast as possible, ie, have work begin
on all of them before the middle of February without setting back other projects already
scheduled, | would assume the addition of between one and three additional engineers,

Status of Peripheral Equipment Projects as of January 1, 1963

In general, with the exception of Jim Sullivan, we were approximately 2 months
behind as of January 1st on projects scheduled to be finished by that time, This does
not mean that all projects up to that time were two months late in completion, The lag
in time is due to various reasons, On my own projects it has been due mainly to much
more time spend on unscheduled projects, new projects and sales, including proposal
writing, than | had estimated. In the case of Derrick Chin it is due in part to under-
estimation on both his part and mine as to time required to complete his various projects,
plus more time than we had alloted spent on routine display checkout assistance when
John Duffy was still with us. This has been remedied by transferring display checkout
to a location physically removed from us over in production under the supervision of the
Production Department,

With Jay Cleary it was primarily a case of extra work which was assigned to him
by me after his schedule was made out which caused previously scheduled projects not
to be commenced.

Larry White was late primarily due | think to his newness, He has been with us
since August and the Sumbo! Generator Type 33 was his first logic design project.

Jim Sullivan was caught up primarily due to the fact that most of his projects were
clearly defined and he has few interruptions in his schedule,

| believe that | can improve this situation in the future by closer checking on the
progress of projects delegated to those under me. | plan to achieve this by delegating
some of the work | am presently doing myself. It will be possible to delegate this work
providing we obtain more technical assitance in the department as requested above so
that the other engineers may in turn delegate as much as possible to the technicians
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under them commensurate, of course, with the technician's cababilities. | believe
we have not made as full use of technicians in the past as we should have,

Project Assignments:

Following are a list of project assignments within the Peripheral Equipment Depart-

ment . Both present and future suggested projects ase listed according to the engineer
they are assigned to,

1 Derrick Chin

~ Present projects scheduled for completion approximately February 28th:

a)

b)

c)

d)

e)

Completion of immediate development problems on Type 31 Display including
cathode ray tube beam protection circuit, drift of S300 power supply focus coil
and yoke alighment problems, coil coupling, recovery time, setup time, and
focusing circuit check, checkout procedures established, prints completed and
up to date, and measurements completed.

Color display #2 completely installed and checked. Prints brought up to date and
an outline of a checkout procedure established,

Selection of a thermal switch to replace the air-actuated sail switch in the
deflection output amplifier heat sink assemblies,

Supervision of measurements of stability of 00 'point gain and repeatability on all
available in-house units of Type 30 Display. :

Completion of portable display tester manual.

Future Projects

a)
b)
c)
d)

e)

“ )

a)

Further Type 30 and Type 31 developments not scheduled as yet.
Advertising brochures for Type 31,

Completion of manintenance manual for Type 31.

Proposal writing for special 31 systmes.

Education of field service and customer personnel for both Type 30 and 31,
customer,

initial investigation into the feasibility of construction electro-statically deflected
displays, estimated one week.

Initial tests to determine feasibility of proceeding further with projection television
approach to large screen display, estimate one week .
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Initial efforts to determi shels ; '
one wosle. o determine feasibility of producing a cheaper display, estimate

Possible further color display work,

i) Possible line, curve and conic generating displays,
k) Cheap monitor display.
2, Jay Cleary

Present projects to be finished approximately February 7th,

a) Potter paper tape reader and spooler evaluation.,'

b) Co‘;nplefion of reader, punch and typewriter incoming inspection, modification
::d Lele;lt)_prcedures for both reader, punch, and typewriter equipment for PDP-1

c) Incorporation of redesigned reader, punch, typewriter and punch motor control

logic into PDP-1 and completion of price quotation for L. Buckland for addition
of a Soroban high-speed 300 character per second punch to a PDP-1,

Future Projects

a) Completion of IBM Selectric input-output writer logic, and initial tests, two
to three weeks.

b) Design of DEC paper tape reader?

¢) Further investigation of Kleinschmidt medium speed printer.

d) The possible design of IBM equipment control units for Shelly Boillen at BBN,

e) Evaluation of Omnitronics, Rheem, and possibly Photo-circuits, paper tape readers
for possible savings of approximately 1,000 dollars per PDP-1, Estimate two to
three weeks.

f) Tally Punch evaluation,

g) Eyeball circuits?

3. Larry White

Present projects scheduled for completion February 1, 1963.

a) Digital Symbol Generator Type 33.
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Future Projects

a) An estimate for interfacing display 30 to a CDC 160A, estimated 3 days.,

b) Interfacing Display 30 to IBM 7090 and 1410, | estimate one week on each design,

c) Various Symbol Generator modifications to install the generator in various
customer's displays? : s

d) Special Display for AECL, two to four weeks.,

e) Interface for Display Type 31 to Control Data Corporation 924 for MIT, estimated
3 weeks,

f)  Fast character generator, estimate 6 to 10 weeks,

g) Assisting Derrick Chin with various Type 30 problems.

4, Jim Sullivan

Present projects scheduled for completion March 18.

a)
b)
c)
d)
e)
f)

)

Type 34 oscilloscope display tests.

Control for 35 mm camera for Type 31 Display.

Camera equipment for Type 30 Display.

Incremental Display.

Display 30 test programs - Microscope, Decoder Adjustment writeups.

High speed printer fest programs and alignment improvements measurements,

Card Reader Test Programs and test runs,

Future Projects

a) Dataphone

b) Holley Printer interface for NSA, estimate two fo three weeks,

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS




INTEROFFICE
Q H MEMORANDUM

DATE February 5, 1963
SUBJECT Results of the Meeting Concerning Future Tape Units

TO K. Olsen FROM Roland Boisvert

/"H, Anderson
C. Best
G. Bell
W. Hindle
T. Stockebrand

The following are the conclusions which were drawn from the tape from the
meeting concerning future tape units, and the action to be taken.
1. Order a MT120 Transport from Potter capable of both 75 and 120" per second,

2.  To prepare the engineering change over and make all future tape unit orders
the MT]ZO.

. 3.  Development of 200/556/800 cpi read=write circuitry.
4. To make sure that we get a one year warranty on the MT120,
5, From the manpower viewpoint, we cannot consider a slow inexpensive tape unit

with a low transport character rate at this time. There is a strong feeling our
present line plus the linc tape system will eliminate a need for this type of trans=

port. rﬁl/ /}ZT |
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INTEROFFICE
‘ K MEMORANDUM

DATE February 4, 1963
SUBJECT SHOWING OF KODAK FilLM: "PHOTOGRAPHY AT WORK"
TO Cost Center Managers ~ FROM  Jack Atwood
o K. Olsen
H. Anderson
G. O'Dea
W. Hindle

Eastman Kodak is lending us its latest film on industrial photography, "Photogrephy
at Work = A Progress Report," on Wednesday, February 6. This is o 16 mm. color
film namated by Chet Huntley which treats a number of subjects of interest to various
depariments, For example:

1. Photographic recording of @ nuclear event with a lifetime less than 1
millionth of a second.
2. Studying internal combustica engine flaws pattern for fuel improvement.
3. Production of printed circuitry.
‘ 4. Exacting missile cireuitry production by photography.
5. Analysis by photography of missile re=entry problems.
6. Research cnalysis of paper in the making.
7. Study of conirolled undenvater explosions for metal forming.
8. A cake baking - from the inside®
9. Photographic observation of super-cavitating marine huil design tests.
' iO. Photographic records of company progress and for store planning.
1. Photographic progress reports fo keep management up to date.

12, Exploded views and photo drawings for creative material, manuals and
" training aids.

13. On-the-spot evaluation and analysis of assembly and production operations.
14. X-raying airplans hulls to chack for internal flows.

15. Photographic prospecting for oil=by reflective Seismograph.

16. Mapmaking with the aid of aerial photography.

17. Nonperspeciive photo drawings for better engineering communication.

' 18. Fiber optics for complex photographic monitoring =around comers:
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INTEROFFICE
B MEMORANDUM

°

DATE February 4, 1963
SUBJECT Computer Production Construction Plan for March and April

TO K. Olsen FROM J. Smith
H. Anderson
S. Olsen
M. Sandler

First effort will be given to customizing customer
configuration machines that are presently in Checkout.
1f possible, we will continue to construct at our previously
determined schedule of one PDP-1 and two PDP-4's. I
am quite confident that schedule dates will continue to
be met.

Bach machine constructed will continue to receive
a full complement of modules. However, customer shipments
will be given first priority on all module issues. A
line of communication will be set up between Jim Myers
‘ and myself where modules can be removed from computers in order
‘ to meet commitments to customer orders.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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INTEROFFICE
1l MEMORANDUM
DATE February 4, 1963
SUBJECT
TO Dick Best FROM Kenneth H. Olsen
Stan Olsen
Harlon Anderson .

We hove planned now to do something dramatic for our modules ot
the IRE Show in March. One possibility would be to come up with
a new multiple flip-flop package for a very low price. We might
do this with the new Sprague cira-plates. If we told Sprague that
we were going 1o do this, they would probably get the samples to us
quickly. One package might be six flip-flops in a plug=in unit.
With this we can only bring one side of a flip=flop out except for the
first digit. There would then be a common clear and @ common read-in
and six In and six out. Dick says that for use in decoders, it would be
goodtohwohﬂhﬁnmmdthomﬁdowtwdhbhfathﬂm
digit. This still leaves us spare pins.

With the more expensive modules we can make it both shift and
count. We are coming to the conclusion that we don't need two
+ 10's for most of our modules. This would free one more pin. We
could then put 8 flip=flops in a package and still have a common
clear, common read=in and the other side of the first flip-flop.

We ought to consider any other possibilities for making a dent
in the show. I'm ofraid that three C's is hurting our module sales
with their very low priced 200 ke modules. We ought to see what
we con do to make flip=flops really inexspensive for the 500 ke
range In which case we could really hit them hard.

Kenneth H. Olsen

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS
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INTEROFFICE"
MEMORANDUM
DATE February 1, 1963
SUBJECT
TO Bob Savell FROM  Kenneth H. Olsen

cc: Dick Best
Harlan Anderson l/

I got a call from Clare Farr of Mitre Corporation on Wednesday, |
January 30. He was answering a letter | sent to Bob Everett several (
weeks ago that we were in the display business. He said that Hawley
Rising, who with Bill Barn is heading up Department 13, is the only
hardware group in Mitre and they would be the only ones interested in
displays. He also said that it was their understanding that we had
promised Hawley Rising a price on the Type 31 and that this was holding
up any future interest in their project. '

\\\/ ~

On Thursday, January 31, | got a telephone call from Dr. Hyde

o Eyeball Associates, they would like a price and delivery on our

computer with a Type 31, a Type 30 and a Light Pen, | told him that
we would send him a letter giving him this information along with an
approximate price and status on a high speed analog converter that
they can use on an eyeball for film reading.

They used our PDP-1 and scopes at LRL and have concluded that
our scopes are much better than we claim they are. They are raising
money now and they feel that they will raise enough money to buy a
computer with the appropriate cathode ray oscilloscopes. | would like
to have Bob Savell call them because | obviously haven't picked up all.

of the information.

The area code number is 415 in Livermore, California and the
telephone number is 447-8785.

R
Kenneth H. Olsen

DIGITAL EQUIPMENT CORPORATION
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INTEROFFICE /f/&
| MEMORANDUM o

DATE February 1, 1963
SUBJECT

TO L. Prentice FROM Bd Harwood

The problem of the taper pins shorting when
we use taper pin blocks has been temporarily solved
by the use of caterpiler type nylon strips, which
we mount on the top and bottom edges of the mounting
panel, We consider this only a temporary solution
to the problem and would like to hear some sugges-
tions irom the Mechanical Design Department as to a
permanent solution to this problem,

Suggestions have been made to solve this pro-
blem by cutting down only the panels that use these
taper pin blocks, or perhaps cutting down all mount-
ing panels, I would like your views on both of these
suggestions,

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS
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INTEROFFICE
H MEMORANDUM

®

DATE  january 31, 1962
SUBJECT 14 MM. SOUND PROJECTOR
TO Cost Center Managers FROM Personnel Committee
cC K. Olsen
H. Anderson
G. O'Dea
W. Hindle

The company has rented a 16 mm. sound profector for the month of February to determine
how much such o machine might be usad if we were to purchase it.

There is a good selection of training films available on loan or rental from various orgoni-
zations and commercial film librasies. Many of these could be used to adventage with our

personnel .

A film catalog is being prepered by the Personnel Office and the Technical Publications
Depariment. This cotalog will be kept in the Personnel conference roem.

The projector and scraen will be stored in Technical Pu':lications. John D*Qrsi will
schedule the use of the equipment and instruct in iis proper operation.
q If you feel it would ba worthurhile to show your personnel a film on a given subject:

1. Check the satalog for available films (unless you already know where
to obtoin the film you went),

2. Amange with the Personnel OFfice to secure the film or films you select.
3. Call John D'Omsi (Extension 368) to reserve the projector and scraen.

4, Have your "projectionist” see John for instruction on the operation of
the machine (o Bell & Howell Filmosound Speclalist).

5. Have someone pick up your film at the Perscnnel Office and retum i
to the Personnel Office after the showing.

6. Be surs to review the film before showing it to your group. You may
find that it is not suitable or worthwhile.

NOTE: 1 you have any information on films suitable for inclusion in the film cotalog,
please pass it along to the Personnel Office.

CAUTION: Make your plans well in odvence. Otherwise you may find that the film
you want is not availoble when you want it or that the srojection equipment is already
resesved for another user.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS




| R INTEROFFICE
® H MEMORANDUM

SUBJECT Snanshot
TO Ken Olsen

cc “H, Anderson
So O'“n
Jo AMOd

(small picture of core locations on tape).
P

DATE January 31, 1963

FROM poland Beisvert

Tom Stockebrand this moming suggested a catchy name bor the fixed address
transport which identifies in one word what it really does. That word is SNAPSHOT

| :

DIGITAL EQUIPMENT CORPORATION -
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INTEROFFICE
MEMORANDUM

SUBJECT Dpym System (Parallel Transfers ala BBN)
TO Ted Johnson FROM Gm““

A. Blumenthal
S. Grover

/H. Anderson == Computer Guidance Committee

At present the only description of the BBN drum system is a permanent memo
by me, M" ‘m .

We should formally announce the drum system as o product bulletin, and

include it as a release to DATAMATION, etc. The drum isa significant and
unique contribution as a computer system component . Several customers either

want the drum or would like information about it,
We must:
1. Get o product bulletin now.

2. Release it to magazines.
3. Start peddling it actively, since it makes PDP-~1 more favorable.

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS
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INTEROFFICE %;/

&EE MEMORANDUM -

SUBJECT

TO

DATE  January 30, 1963

Information on SDS (dictated 1/29/63)
Ken Olsen y FROM Win Hindle
Harlan Anderson .~

Stan Olsen

Bill Congleton called today to report that he had been In Chicago
last week and met Edgar Greeneboum, who is an independent electronics
consultant. Bill wos exchanging information with Greenebaum about small
companies, and mentioned DEC. Greenebaum did not know us, but reported
that he was one of the founders of SDS. Since Bill refused to give him any
factual data on DEC, he did not receive much information on SDS except
for the fact that they now claim to be shipping two computers per week.

Bill suggested that any time we wanted to get information on SDS

from a source outside the company, we might approach Greenebaum
for this information. However, | am sure that we would have to divuige

information on DEC before receiving any useful data from him.

Win Hindle

DIGITAL EQUIPMENT CORPORATION -
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MEMORANDUM

January 30, 1963

DATE
SUBJECT
70 Cost Center Managers FRom R Hills

and Bn 1000 Soxies Distribution Liet

g

in oxdex to contxol the chargas to the attached cvexhead
nuibers we have found it necessaxy to institute the following
procedura.
All charges to the sttached list must beo approved by
the cost center manzger who has basen assigned thess nunders.
Therefore, any charges of materisis or labor to thase
aunbers must be approved by the cost canter manhager ox &a

altsmate.

INTEROFFICE \W@ |
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EN # o, 4 * Description

R. Hughes or J. Cudmore

1048 Test Equipment Headquarters

‘ 1073 Quality Control
1144 Quality Control: Test Equip., Labor & Materials
1145 Quality Control: Model Test
1146 Quality Control: Module Repair~Field Failure
1147 Quality Controls Module Repair-Salvage

R. Best or Don White

1072 Standards
1049 Engineering Stockroom
A, Hall
1069 PDP-1 Computer Administration

8. Olsen oxr J. Myers

1019 Modules Sales

lo88 Module Packaging for Shipment

J. Padiman ox D. Whipple

1037 Core Tester and Memory Tester Sales
1038 Special System Sales
. _NMorge
1033 Sales Programming, PDP-1
1096 PDP-4 Programming
~ 1141 Foxrtran
‘ H. Mazzarese or R. Maxcy
1034 PDP-1 Sales
1095 PDP~4 Sales

-




INTEROFFICE
MEMORANDUM

DATE  January 29, 1963
SUBJECT Gift of a PDP=1 to the American Hospital Association

TO K. Olsen FROM  Gordon Bell
ce:
H. Anderson
so O"Qn
N. Mazzarese
G. Moore

Shelly Boillen of BBN just called and asked if DEC would give a machine
to the AHA who in turn would loan it to BBN, This might insure success of the
project (100 machines to hospitals next year), and might be most profitable to us.

DIGITAL EQUIPMENT CORPORATION
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. January 29, 1963

Harlan Anderson Gordon Bell




INTEROFFICE MEMORANDUM

—— —

T0: Roland Boisvert, Don Smith, Steve Lambert and Alan Kotok
cc: Ken Olsen
Harlan Anderson
Stan Olsen
Dick Best
Win Hindle (for Engineering Projects and Computer Guidance Committees)
Nick Mazzarese
Ted Johnson
Arthur Hall
Schedules for: 57A 57 TCU Modified for PDP-1
59 TCU for Data Channel & 50A
50 A, B TU for 200/556 bpi (low cost)
XX Data Channel for PDP-1, PDP-4
59A TCU for Data Channel & IBM 729 VI

Introduction

With the firm order for Type 56 and 57 contracts, we have found a more permanent

solution to new tape control designs. Increased market pressure for IBM medium density tape
(556 bpi) also necessitates considerable engineering outlay.

Market Pressures (in order of importance)

L8

A low cost system which handles 200/556 bpi IBM compatible tape (15K control,
ZO-K—Tape unit).

a) The very minimum might use DATAMEC units and Type 54/51 program controls.
(7K & 15K)

b) A more permanent solution would use the 57 Control (57A for PDP-1) allowing
higher transfer rates, simultaneous compute-operate tape and equipped with 50A
(200/556 bpi) transports.

A tape system for IBM 729 series transports. The 57 might suffice although scatter
read, gather write wouldn't work .




3. A very high performance system using progrannable data channel which allows

scatter read, gather write operation with no tining restrictions,
4, Every possible tape control for each pocketbook.
5, Only one tope control (minimizing the educaiion of sales personnel).

Sales Constraints

1. The 57 has been ordered for March delivery.
Zs The 56 has been ordered for June delivery.
3. Don Smith may leave DEC Maynard at any time for Bell Labs sales representative.

56 Control Decision

s The 56 design is approximately 25% complete (no wiring diagrams, manuals, programs,
personnel training, etc.).

2, The 56 scatters and gathers with timing restrictions.

34 The 59 Control with XX Data Channel yields a better and more permanent solution
than the 56.

4, The 56 will be abandoned.

XX Data Channel

1s The data channel design will be begun when a description is approved by me. The
description will be presented to the Engineering Projects Committee for review.

59A

T The word can proceed in parallel with the XX Data Channel, and should be
completed almost immediately so that the interface circuitry can be checked for
the IBM 729 V1.

59

T This work will be done when the 50A is complete.

57A
This modification (to PDP=1) will occur when the 57 is complete.

50A

- This design should begin February 7, 1963 == when a tape transport is selected.
This is the most significant job we have to do.




90B - Datamec (or equivalent low cost)

The Datamec transport might be purchased and tested, This work is approximately

two months overdue,

Personnel

Roland Boisvert is responsible for development of IBM compatible controls,
units, and the data channel,

Steve Lambert will work on the 57, 57A, and consult on the 50A,
Don Smith will work with Roland on the XX Data Channel design,

Gordon Bell and Alan Kotok will consult on designs and scheduled weekly discussions.

will be held.

A circuit designer should be alloted now to assume secondary responsibility for the
50A development.

Scheduling

1.

Roland and parties with secondary design responsibility should meet with Win Hindle
and establish schedules.

2, Timing = ideal case
a) XX and 59A - Two units by August Tst,
b) 57 = March Ist.
c) 57A - May Ist,
d) 50A - May Ist.
e) XX - 59B -~ September Ist.
f) 50B = June Ist.
Customers
1. Roland and | will visit NSA and describe the 59 and XX Data Channel in place of
the 56.
2, LRL will have to be told about our decision of the data channel,



**] "

**2.

*3.

%* %

SEQUENCE

57 Control for PDP-4 (JPL)
Expansion for High Density

59A and data channel for PDP-1 (NSA)
(for use with 1BM 729 Vi)

50A (200/556 bpi) for Type 57
General 57 for PDP-1
Generalize data channel for PDP-4

59B for use with 50A tape units

Present commitments

Decision very important but should be made independent
of any customer commitment . '




INTEROFFICE
° H MEMORANDUM

SUBJECT PpPDP=-3

DATE  Janvary 28, 1963

TO Ken Ol‘.ﬂ FROM Gﬂl‘:’: " B‘“
cc:ﬁ. Anderson
D. Morse

N. Mazzarese

Beginning now, A, Kotok should be assigned full time to PDP=3,

The character of a machine influences our growth tremendously since day to day
development decisions are always made around existing machines (eg. BBN system),

PDP-3 might be useful if it is:  (I'm sure it could be placed in the same space as PDP-1)

1. Built to sell for under $200,000
2. 5psec cycle
3. Expandable (similar to BBN system)
4, Capable of running 704, 7040, 7044, 709, 7090, 7094 programs.
5. Built as if we intend to stay with it a while.
6. Entirely serial logic in the processor,
7. Complete systems approach:
a) allow many memories
b) allow many processors of various types.

c¢) First processors might be very simple with complete trapping facilities to handle
most every instruction, and provide only a very skeleton processor.

d) Provide an encore (made with a faster parallel version).

8. Use new logic (if we have an extra 9 months for the project.)

MAYNARD, MASSACHUSETTS
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January 28, 1963 1
Trip to Geotechnical Corporation '

Harlan Anderson
Roland Boisvert ,

cc: Bob Beckman
Steve Lambert
Nick Mazzarese ¢

The problems at Geotech with the mag tape system turned out to be the program $
which we have released to them, This is called simple mag tape program written by [
Steve Lambert over a year ago. The accumulation of three variables results in a condition “
whereby the character buffer in the control is cleared and set at the same time, thereby
locking the character buffer and causing the tape to backspace two records, When this ‘
happens, the program which Geotech has gets confused,

The above mentioned variables are tape unit speed, the program timing, and the ;
actual configuration of data that was writtens The only way to correct this condition ‘
is o correct the simple mag tape program, It has cost approximately $3,000 at Geotech
to square away the program. | feel if you are going to make any money at all on future 1

‘ simple tape systems that this program ought to be immediately rewritten, hopefully, with ;
the same constants and the same core locations as the present program so that customers
who are trying to use the program in some context will not have to radically change any
other programs which depend upon this program. In the case of Geotech, their program
for running the system depends upon all the constants and procedures followed within the
simple mag tape program. | pointed out to the people at Geotech the problems with the
simple mag tape program and showed them exactly what it was doing and how it was causing
the malfunction, | strongly recommend that this program be pulled out of our tape library
and not be given out until it has been corrected and has been checked out as a proper tape

system program ,

| would also like to point out one other difficulty with the program and this is on
the inter=record trash problem, It should be noted in cases of writing data that the write
head should be allowed to slip down the tape an absolute minimum of 300 microseconds
longer than the stopping of the tape head from a read condition or a spacing condition.
This is to eliminate inter-record trash, This has not been controlled in the program and
should be done so in any future revisions of the program,

ON . MAYNARD, MA SSACHUSETTS
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J. Smith
January 25, 1963

‘ Option Status
Displays
Numbex Status
30A-6000-7899 in stock
30A~6000-~7900 in stock
30A-6000-8130 in Checkout (80% complete)
0D-5000-8128 Show (Philadelphia)
0D-5000-8129 in Process (50% complete)
Mag. Tape
2399 3 Tape Units Type 50 in Checkout (complete)
(ITT Duplex)
EN| (2398 1 Type 52 Control in Checkout (complete)
(ITT Duplex)
0-7412 Tape Unit Type 50 in Process (90% complete)
(standard)
. 0-8803 Tape Unit Type 50 Start
(standard)
0-8804 Tape Unit Type 50 Start
(standard)
000-8805 Tape Unit Type 50 Start
(standaxd)
080-~-8792 1 Type 52 Control Start
(Standard)
: K. Olsen . R. Savell
H. Anderson . D. Chin
8. Olsen R. Boisvert
D. Mills N. Mazzarese
G. O'Dea E. Harwood

M. Sandler
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INTEROFFICE
MEMORANDUM

25th Meeting of the kL January 24, 1963
SsUBJECT lest Equipment Committee
TO . ) FROM
Richard L. Best Russell Doane
Members of the Committee:
Robert A. Hughes, Chairman
Russell Doane, Secretary
Donald White
George Gerelds
Dave Dubay
Dick Tringale
Jim Cudinore
Larry White
Ken Wakeen
1. The new F, tester at 10, 30, and 50 megacycles is in operation
in engineering.
2. Ken Wakeen has ordered another 567 sampling oscilloscope for

automatic module testing.

3 Ken Wakeen has ordered a Beckman Model 5350 digital AC~DC volt-
ohmeter of 0.2% accuracy, and it has arrived.

u, Two dual trace type CA Tektronix oscilloscope plug-in units
have been ordered to be delivered January 18.

S. Pat Greene needs a type 5u45A oscilloscope and both Lee Butterworth
and Ed de Castro need a 543A scope according to the report of Dick
Tringale. We have taken steps to meet these needs.

6. We discussed a request for readier reference to test equipment
manuals from Barbara Stephenson. We agreed that the removal of manuals
from Dave Dubay's file is quite undesirable since there is a tendency
for them to become lost, but we agreed that connecting the manvals to
the equipment was cumbersome and might be unreliable also. Our final
decision was to establish a file in our library under the librarian’s
contrel, so that any instruction manual can be borrowed from the
library just as a book is Dborrowed,

7. The following things have occurred since our meeting:

a. We have revised cur order to John Fluke Company, SO that

we will now receive our ,01% flukemeter without the zener Which
will be shipped February 21, and we have ordered a conversion

kit for $150. which will be available in June and which will
allow conversion to zener diode reference. This procedure will
cost us an extra $100. (The zener fluke was to cost $50, extral,
but will make available the instrument several months sooner.

MAYNARD, MASSACHUSETTS
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g A Hewlett Packard type 175A, 50 megacycle oscilloscope has

been in Q. €. and production test for approximately one month.
The following comments have been heard from various people who
have used it:
A. Input probes are on the right side of the scope

which is clumsy in our present test setup, since

they are designed around Tektronix scopes which

have probes on the left.

B. There is no 10% or 90% line on the face of the
CRT which makes rise and fall time readings
difficult. (When asked about this, the Hewlett
Packard representative pointed out that the
6 centimeter height of the graticule makes it
possible to set up 0 and 100% on the bottom line
and the fifth line, and then raise the entire
trace by 1/2 cm with the vertical control thus
establishing the second and fifth lines at the
10 and 90% points on the wave form. He also
expressed the feeling that Hewlett Packard would
be yilling to mark extra lines on the scope for
us.

C. Circuitry and adjustments are remarkably simple.

D. All parts of the scope, as in other Hewlett Packard
equipment, are identified by numbers on the circuit
board making the location of specific components
much easier than in Tektronix oscilloscopes; this
feature was enthusiastically praised by Dave Dubay.

E., Everyone likes the no-glare, no-parallax scope
face in which the flat face is roughened to prevent
reflection highlipghts and the graticule is cut into
the phosphor itself,

F. It's nice to have the extra fast rise time. (The
rise time with the dual trace plug-in unit is about
9 nanoseconds corresponding to a band width of
40 megacycles. A Tektronix type CA dual trace plug-
in with a 543 oscilloscope gives a rise time of 14
nanoseconds corresponding to a band width of 25 mega-
cycles, Single probe plug-in units deliver rise
times of 7 nanoseconds minimum and 12 nanoseconds
minimum respectively for the two scopes.)

G, Both horizontal and vertical plug-in units are inter-
changeable, thereby allowing a delaying sweep plug-in
unit which provides features similar to those found
on a Tektronix 5u5 scope to be added.

H. In view of these various reactions, Russ Doane
recommended that the next oscilloscope that DEC buys
for general purpose use sheculd be a Hewlett Packard
175A., The cost would be quite close to the cost of
a 543,

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS
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INTEROFFICE
MEMORANDUM

m

suBJEcT  PDP=4at Itek

DATE Janwary 23, 1963

TO Nick Mazzarese FROM Geordon Bell

cc: Ken Clsen
Harlen Anderson /

Norm Taylor called Ken In regard to a computer costing under $100,000 for
thelr drafting machine (A PDP-1 less 25% Is less than $100,000,) In order to com-
plete the job, a special block transfer instruction should be added.

The Block Transfer Instruction on PDP=1

The machine Is stopped. Words come from memory into the IO and out, or
words enter the IO and are placed in memory. Extemal timing determines words
timing. A block of 512 words is transferred beginning ot one of 8 fixed core loca~
tions. The word transfer rate may be 200,000 words/sec .

‘ A Block Transfer Instruction for PDP-4

Without special consideration a similar instruction could be installed on
PDP-4 providing a transfer rate of 125,000 words/sec. Perhaps something could
be done to allow a destructive read from memory or a write into memory (assuming
memory is 0) at a 200 KC word rate.

Gordon Bell

MAYNARD, MASSACHUSETTS
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&g INTEROFFICE
° H MEMORANDUM
DATE  jonuary 23, 1963
SUBJECT
TO  Nick Mazzorese FROM Gordon Bell
Kom
— S, Clsen
H, Anderson

Today Shelly Bollen ot BBN called ond asked if we were interested in
Interviewing computer sales personnel .

The IBM Combridge representative, Mr. Hoar, selling 7040 - 7044 came
to BBN and was very enthusiastic in regard to thelr time-sharing system.,

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS
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INTEROFFICE
MEMORANDUM —

DATE January 23, 1963

SUBJECT

TO Harlan Anderson: FROM Kenneth H. Olsen

cc: Arthur Hall |

| got a call from Dick Sonnenfeldt at about 10:15 on Wednesday,
January 23. He was at Pittsburgh talking with U.S. Steel and felt
rather optimistic. Last week they visited 1SI, TRW and IBM and Dick
was afraid that they would forget about Foxboro after this long trip.
However, we and Foxboro did make a lasting impression and they are
optimistic about our position. Dick feels that he should know how we
stand by the end of the day. He also called to say that things looked
promising at Fitchburg. The concessions we had made on the business
equipment sounded very desirable to them. He met with their President
last week and he will recommend the replacement of the IBM equipment
if their business consultants are satisfied.

The consultants are Ernst and Ernst of New York, who are office and
business systems specialists. These people know little about hardware,
but they apparently have had quite a bit of experience in EDP Systems.
When we hear from them, we should treat them very well because they
will be the key part of the sale. Having these critical consultants coming
from the outside will be very valuable to us.  We will then know fairly
well how we stand in the business applications. If they come out negative
in conclusion, this will be the most valuable thing we can learn.

Kenneth H. Olsen

DIGITAL EQUIPMENT ( ORPORATION - MAYNARD, MASSACHUSETTS
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INTEROFFICE
MEMORANDUM

SUBJECT

DATE  January 22, 1963
Obtaining Information for Munich Office

FROM George O'Dea

Harlan and | met with Mr. William Snow, retired counsel on Foreign Affairs

of the Dewey and Almy Chemical Division of the W. R. Grace Company.

Mr. Snow's observations were as follows:

Branch vs. GmbH:

If you expect a loss, use the Branch form - if you expect a profit,
use GmbH.

Permission to Operate Branch:

Local Ministries are straight forward in granting same. May entail a
great amount of paperwork (more than GmbH).

Import Duties:

Best negotiated in Germany. Can hassle over item classification -
but duty rates are sacred.

Duty Values:

Once the rate is set the Value must be determined. Basically, the Value
cannot be less than the price offered our best distributor.

What about technical competence implicit in DEC domestic price? This
would be provided by Munich Office. Could this reduce duty price?
Maybe.

Shipping Components:

As assembly operations are undertaken in Germany we can ship components -

by procuring as an agent for the GmbH we can charge them our st cost
which would be minimal as regards duty Value - but watch out for

a) Duty differentials

b) Dilution of renegotiation benefits.

Tum Over Tax:

— ._._.,ijl‘ —

Would not apply to original shipment to Munich (either under Branch or
GmbH structure) but does apply to subsequent billings. This charge is

DIGITAL EQUIPMENT CO RPORATION
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Tum Over Tax (Cont'd)

not contributory to foreign tax credit in computing U.S. Tax.

Shipments from Munich Qutside Germany:

Profits therefrom are "tainted" and treated as distributed income on
U.S. Tax Return.

Advantages of AG over GmbH:

Principal difference is in calculation of Corporate Income Tax:
Under AG the Tax is a straight 30% of distributed profits,
Under GmbH only the first 8% of Paid In Capital is taxed
at 30% - excess if taxable at 45%.

Dewey and Almy was able to have this 8% limitation set
aside for ten years.

Personalities:

GO 'D:ncs

We were introduced to one

Peter Binnenkade, Managing Director
Darex GmbH
Friedrichsgabe Bez. Hamburg

Telephone: 57-23-51-55

Mr. Binnenkade was most gracious and offered to help us in such
matters as locating a good lawyer, advising on local practices, etc.

George O'Dea




INTEROFFICE
H MEMORANDUM

DATE January 22, 1963
SUBJECT Progress Report PDP-l1l and PDP-4 Construction (Nov. and Dec.)

TO K. Olsen / M. Sandler FROM J, Smith

H. Anderson G. O'Dea
S. Olsen R. Mills
PDP-
Sys No. Schedule Date Date Complete
PDP-1-=34 9000-~5129 11/2/62 11/2/62
PDP-1-~35 9000-5863 11/21/62 11/21/62
PDP=1-=36 9000~5864 12/7/62 12/10/62
PDP=1-=37 9000-~5865 12/21/62 12/21/62
PDP-1-38 92000~5850 1/4/63 1/4/63
1'. PDP-4
PDP=4-7 8000-7437 12/14/62 12/17/62
PDP-4-8 8000-~7718 12/18/62 12/21/62
PDP=4~9 8000-~7719 12/31/62 12/31/62
(Module Test)
PDP=4-10 8000~-8060 1/11/63 1/15/63

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS

e




INTEROFFICE
MEMORANDUM

°

DATE 1/23/63
SUBJECT

TO Ken Olsen FROM Bob Maxcy
Stan Olsen

s> Harlan Anderson
Nick Mazzarese
Bob Beckman

ITT is requesting that we supply them with nine
sets of the attached list of “support stock". Each
set will cost DEC approximately $850,

We are investigating the validity of the list
i.e,, is it a reasonable set of spare parts for a
standard ADX system,

‘ BM/jr

Attachment

| ; 7 Qg ‘{0‘{ M“’,\M U -
/ ._/{ Y ] ,W[,\ oot gely - - ré /Zz 7 }»)
‘ 1. Whe /MM&;, ahe sl 9 w-«/vw.ug . o [t L’”N"”“‘“ )

-

MAYNARD, MASSACHUSETTS

DIGITAL EQUIPMENT CORPORATION




- INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

A ITT INFORMATION SYSTEMS DIVISION
320 PARK AVENUE +* NEW YORK 22, NEW YORK

' TELEPHONE PLAZA 2-8000

PLEASE REPLY TO:

PARAMUS ENGINEERING CENTER
580 WINTERS AVENUE

January 14, 1963 PA;;A:L&.O% J.

Mr., N, Mazzarese
‘. Digital Equipment Corp.
Maynard, Massachusetts

Dear Nick:

In accord with our recent conversations, I have prepared
a list of components which I feel will be sufficient for an initial
warranty support stock.

As you know, we maintain a similar stock at each installation
site and as defective components are replaced, they are returned to
Paramus., We will exchange these defective components for units
from the warranty stock. These defective components would be
‘ accumulated and returned to DEC, We would expect DEC to send
replacements sufficient to maintain the warranty stock at the level

of the attached list,

We have checked the high voltage protection on ADX-8
and recommend the same method of protection be used on all
future ADX Systems. The plexiglas is quite satisfactory and
I do not recommend a change to another material,

Schedules have been arranged with your Mr, Maxie for
the quality control inspection of ADX # 1, 2, and 4, Based on
these schedules, this project will be completed prior to January 18th.

Very truly yours,

L. L. Gainey
Director of Field Operations

7\ 1 (L«c/:u{/,/

LLG:evh
Attach, 1




DIODE

GTDX3
IN91
IN270
IN276
CTP309
IN320A
IN429
IN 645
IN748
IN758A
IN816
IN914
IN994
IN1217
IN1220
IN1227
IN1341
CTP2425
IN2808
IN3314B

GE
TR
TR

TR
TR
CLV
TI
IR
SYL
TR
TR
WES
WES
ITT
MOT

MOT

WARRANTY SUPPORT STOCK

Quantity

— N = [\V] N
wummmommmmwmmmwmmmww

PULSE TRANSFORMER

T2003
T2006
T2010
T2012
T2017
T2018
T2019
T2020
T2021
T2023
T2024
T2029
T2032

DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC

NNNNNNNNNNNNN

TRANSISTORS
GA004 Texas
2N224 Philco
2N317A Philco
2N357A RCA
2N393 Philco
2N412 RCA
2N456A TI
2N501 Philco
2N504 Philco
2N588 Philco
2N599 Philco
2N670 Philco
2N711B TI
2N982 SP
2N985 TI
2N1065 GI
2N1127 Philco
GT1170 GI
2N1184B RCA
2N1204 Philco
2N1304 TI
2N1305 TI
2N1370 TI
2N1427 Philco
2N1499A  Philco
2N1545 Ben
2N1754 Philco
2N2099 SP

Quantity

3
10

3

3
10
10
10
10
10
10
25
10
10
10
10
25

3
10
10
20
10
20
10
10
15

3
20
10




DATE January 22, 1963 ,

SUBJECT People Attending Seminar - January 23, 1963

Noon at the French Restaurant : .
TO FROM Howie Painter

Ken Olsen
Harlan Anderson
Dick Mills

General Radio People:

] 7 Ivan Easton —  Vice President, Engineering
, Bob Soderman —  Group Leader & Engrg. Admin.
| ¢ Bob Fulks —  Development Engineer
| Mrris Tuttle —  Consultant, Eng.
Dick Frank —  Group Leader
| ‘ Ed Hurlbut — Controller :
: x Phil Palamountain —  Supervisor, Data Proc.,Commercial !
"!: ' Dick Wilson —  Supervisor, Data Proc., Production
! Phil Powers —  Assistant Vice President, Mfg.
l Guss Lananas — Ad. Mgr.
5 ‘ DEC People: X ot onte ,Vj;"“
i Dick Mills — ‘
Fred Maclean
| Gordon Bell
| Ken Olsen ‘
Harlan Anderson =
Stan Olsen
Nick Mazzarese
Dit Morse
Jack Atwood

Howie Painter

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS




2nd Draft: For Presentation at Works
Committee Meeting of Jan. 21,1963

THE DIGITAL EQUIPMENT CORPORATION

Statement of Inventory Policies

le Inventory Mechanism

Our stated goal is to keep finished goods (Modules) inventory as an aid to customers
and as a buffer against demand fluctuations. We plan to provide stock quantities of
each module type to cover all orders (external and internal) AND to cover all ex-
pected orders; the company aim is to fill any order "off-the-shelf".

We maintain a stock list of approximately 250 module types. The addition of new
modules types is a continuing result of our design improvements and our expanding
markets. The raw material components in stock number approximately 1300, and
manufactured parts in stock total approximately 1500,

A‘

Raw Material Inventory includes material, equipment, and components

used directly in our products. We maintain Kardex perpetual inventory
records for each part, recording receipts and issues of material. Raw
material parts are classified and coded into categories which enable. us
to analyze the structure of this inventory. (See Appendix | for details).

Manufactured Parts Inventory includes parts and subassemblies manu-

factured and stocked by DEC. Kardex perpetual inventory records are
maintained for these parts and the parts are classified and coded for
analysis. (See Appendix | for details).

Open Jobs Work-In-Process Inventory includes Module Job Orders

in process, Manufactured Parts Job Orders in process, and Special
Systems and Computer Jobs Orders in process.

Finished Goods Inventory is modules in stock at manufacturing cost.
Normally there will not be any Special Systems or Computers finished
goods inventory.




Inventory Delineations

Modules

Raw Material
(Class 10-18)

Mfd., Parts in Stock
(Classes 50-54)

Work=-In-Process
(Open Jobs)

Systems and Computers

Raw Material

(Class 30-36)

Mfd. Parts in Stock
(Classes 70-74)

Work=In-Process
(EN Open Jobs)

In Test S

Finished Goods —
(Stock Room)

See Appendix |

Inventories are planned in response to actual and anticipated demand. Inventory
levels and demand flows are both conditions of and determinants of procurement and
production activities.

Inventory values flow from purchase orders, to receipts into Raw Material Inventory,
to issues of Raw Material and Labor and Overhead to Work=In-Process Inventory, to
completion of WIP Inventory to Finished Goods Inventory, to shipment or Cost of Goods

Sold.

The determination of what to produce and what to buy flows in the opposite direction.
Usage and sale of modules determine need to restock, orders written into Work-In-
Process determine the need to procure Raw Material and Manufactured Parts Inventory.

111, Mechanics of Determination

A. Modules - Finished Goods: Once each month the determination of the
coming Month's Module Production Starts is made according to the

following procedure.

We maintain both an Actual Balance and an Available Balance record
for each module type.
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The Balance on Hand and Manufacturing Lots In-Process being known,
Customer Orders and Intemal (Computer and System) Orders are posted
as a deduction to Available Balance for each module type.

Manufacturing Orders are written to correct minus availability and,
upon issue, are an addition to Available Balance.

We now must plan for that amount of each module type to provide for
expected orders, Usage records are maintained for each module type,

_one-month supply being the quantity used during the past three months
_adjusted by past historical records. Future order information is entered

into the availability determination when available. It must be noted
that demand for each module type varies an average of 50% over or
under in any given month. Adjustments of monthly average usage also
are made to reflect whether we are on an increasing or decreasing
slope in rate of new orders.

The One-Month Usage is deducted from Available Balance as a require-
ment, and Manufacturing Orders are written (Planned) to the level of
one-month usage.

Planned Issues are submitted to Sales for approval or change.

For example see Appendix Il .

Module - Raw Material and Manufactured Parts:

The need for Components is determined by a similar basic availability
mechanism and is calculated in conjunction with the Modules require-
ments procedure described above.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>