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Microtape Name Change

D. Vonada

Computer Guidance Committee Members

[t has became necessary to find a different name for what is presently
called Microtape. A number of names have been considered and these
are listed below. Please review the names and either make a selection
or add a few of your own. In either case be prepared to discuss the
selection at the next Computer Guidance Committee Meeting.

Minitape Picotape Compaktape
Micromag Disctape Ezytape
Magfile Reeldisc Reditape
Magmem Micromem Program Tape
Microdisc Magnimem Mitytape
Nanotape Reliatape Budgetape
Memotape Datatape -Digitape
Migitape Portatape Dectape
Snapshot Tape (suggested by T. Stockebrand Handitape

DV/II

Jan. 31, 1963)




INTEROFFICE MEMORANDUM

SUBJECT: General PDP-6 Informetion DATE:  July 1, 1964
‘ TO: PDP-6 Group FROM:  Bob Savell
ENGINEERING:

Norm Hirst is responsible for assigning and keeping a record of 1/O device nymbers.

The silicon transistor situation is still not completely straightened out, so don't be
surprised if module orders are late, Plan accordingly.

The 834 Power Control is to be used fo replace the 811 and 829 Power Control
wherever possible in PDP-6 systems. The 834 costs about 1/3 as much s the
811, and will be available in about 4 weeks. All Project Engineers should
incorporate this change as soon os possible .

PROTOTYPE OPERATION:

Commencing the weekend of July 3-5 Bab Brooks will be available in the plant
‘ 8:15-5 p.m. on weekends to service PDP~6. He may be reached via the paging
system,

RES/mro




DATE  July 1, 1964

SUBSJECT  Subjects for the Computer Guidance Committee

TO  Gordon Bell FROM  Kenneth H. Olsen
Members of Computer Guidance Committee

Now that the Computer Guidance Committee has a very wide and
extensive membership, | think we should plan carefully what items get brought
up there. Many items have very narrow interest and we tie up people for long
periods of time for things in which they are uninterested or in which they can-
not contribute. | suggest that we try to get as much of the work done, for which
there is a very narrow range of interest, in subcommittees or small groups. This
would then free the Committee for those items for which there is general interest
or for which it is important to be coordinated between many departments.

[ am afraid that we tend to save very weighty subjects for the Committee !
and that the apparently easy decisions get made by default. However, many of
these more-or-less easy decisions are the ones that need to be coordinated
between departments. Anytime we change standards, start a new program or a ,
new product, | think this ought to be coordinated between departments and the '-'
Committee is a very useful vehicle to do it.
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| SUBJECT Training of Field Service Personnel on Peripheral Equipment

J. Shields H. Anderson ~ FROM Bob Savell
K. Senior G. Bell
R. Beckman

This is to reiterate once again my often stated feelings on training of
service personnel to maintfain peripheral equipment.

| feel that PDP=6 personnel must receive thorough training on all items
of peripheral equipment they are expected to maintain if they are to do
a good job of preventive and corrective maintenance. My estimate of
the time required to perform this training is a minimum of one to two
days each for Paper Tape Reader, Paper Tape Punch, and Teleprinter,
and a minimum of three to five days for each of the other items of
peripheral equipment.

RES/II

DIGITAL

EQUIPMENT CORPORATION - MAY NATI




SUBJECT:
TO:
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INTEROFFICE MEMORANDUM

PDP-6 Prototype Operaiion

PDP-6 Group:

Sales

Customer Relaiions

Field Service
Engineering

Systems Programming
Engineering Programming

DATE

)

July 2, 1964

FROM: Bob Savell

Commencing Monday, July éth the PDP=6 Prototype will be available for systems programmers

to use 24 hours a day except for a prever

-
8

tive maintenancs period from 8 to 9 a.m.

Time required for computer checkout, engineering programming or sales demonstrations will
be assigned on a needed kasis by me.
<5

RES/mwro




July 9, 1964
FIA INSURANCE INSPECTORS RECOMMENDATIONS

Works Committee FROM Loren Prentice

1. Put a red pilot light on all electrical boxes that are to
be shut off at night.

2. Remove the old generator room next to the custodians area
in building #3.

3. Install a drop-out ceiling over the corridor to the dark
rooms in the top floor of building #12.

The last two items are inadequately covered by sprinklers
at the present time.

4. Install and enforce "No Smoking" signs in the carpenter
shop, top floor of building #5.

ik

5. Remove the unnecessary sprinkler heads in building #3.

The largest single item which he left off of this list

L

=

which he will probably make further recommendations on is a
flammable liquid storage area. He has no specific recommendations
at this time but our facilities are inadequate for this type
of storage and he will make specific recommendations sometime

in the future.
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NOTES

SUBJECT: ADAMS DATE: July 9, 1964

1. Need specifications for contract:
a) Drum
b) 630 Data Communication System
16 lines
c) Clock (microsecond stop-start)
millisecond advance of core counter.

2, Add 200 c.p.m. reader to configuration
3. Investigate Line Printer situation.
a) Put on PDP-4 for a month or so == Terms
or b) Forget it until 6 is delivered.

‘ 4, 30 Day Notice on lease termination.

5. Think about Parity.

6. Think about value of system to us for:
a) software development
b) free use of Adams Software
c) demonstrations

ETCS
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DEAFT //7/64

David Packer

[ngineering Planning and Control
This memo describes a proposed procedure for planning and control of
engineering efforts within the company. It discusses the mechanics of the procedure,

the information required for its implementation, and an operating schedule .

The 7[‘l(mninu Process
At the start of a tiscal year, an engineering plan for each product line should

be prepared. The plan should desciibe the engire ering goals of the product line and {

the expenditures and resources required to achieve those goals. It should be prepared

from detailed plans for each component project by the Project Engineer for the product

line, under the supeivision of the Chief [ngineer. The Chief Engineer should coordinate

the product line plans.

A summary plan should be presented to the Works Committee for approval. [t 3

should contain a statement of objectives and planned expenditures for each product line.

The Control Process

Works Committee approval is authorization for the planned expenditures. Expendi-

tures in each product line are the responsibility of the Project Engineer for the line. In

furn, leaders of component projects are responsible to product line Project Engineers.

S

Contiol at each level involves fiequent comparison of planned and actual expendi-

Yol

tures. Engineers guiding component projects will receive detailed statements ot actoa

and planned costs.  Engineers responsible for product lines will receive summary intorma=

H { | 'a - )
tion on actual and planned costs of each component project.  The Works Committee

will receive statements of aggregate product line expenditures.  Such intormation should

stimulate action at each level to aid or discontinue lagging projects.




Three occurrences should automatically lead to Works Committee consideration:

First, if a product line seriously overruns its planned expenditure, the product
line's activities should be reviewed by the Works Committee. The review may lead to

authorization for additional expenditures.

Second, if a major new project,not included in initial plans, is proposed during
the year, it should be considered by the product line Project Engineer and presented

to the Works Committee for approval.

Third, proposals for major new products should be approved by Works Committee,

even if their costs do not increase a product line's planned expenditures.

New projects too small for Works Committee approval should be considered by the
Module or Computer Guidance Committee. For borderline cases, these committees will

decide whether Works Committee review is necessary.

Product Line Associations

The above discussion pertains best to projects associated wholly with a single
product line. Some efforts, however, pertain to two or more product lines. These efforts,

called joint projects, shouldbe treated in the following manner.

Joint project costs should be borne by the product lines that benefit from the
project's completion. The particular method of splitting project costs should be decided

by the product lines involved before costs are incurred. The fractional costs of joint

projects should appear in product line plans. Should a project be proposed in a new line of

endeavor that benefits no existing product line, project plans should be brought before the

Works Committee. If approved, the new project may either be classed as anew product line

of the company or designated as unassigned engineering effort.

Product line support of joint projects should be available for periodic review.
At the beginning of every fiscal quarter, joint project support arrangements can be
changed. Such changes require approval by the product line Project Engineers involved.

Disputes should be settled by the Module or Computer Guidance Committee.




‘ Schedule

Works Committee approval of product line plans should occur before May 31st
of the year. Initial presentation of plans should by made by May 15th. Initial product
lines plans should come before the Chief Engineer by May 1st. Thus, plans for component

projects should be started early in April.

Dave Packer

DP:ncs




DRAFT 7/13/64
David Packer

Planning and Control at Digital

This memo describes a proposed procedure for planning and control of company

efforts. It discusses the basis for and mechanics of the procedure, the information re-

quired for its implementation, and an operating schedule.

Overview

This proposal rests on two principle concepts:

].

The most effective means of organizational control can come through
viewing each product line individually. Departmental plans would be
a result of product line considerations. Product lines become the focus

for both planning and control activities.

A single individual, called the product line coordinator, should be responsi-
ble for coordinating product line activities. This individual should partici-
pate in both planning and control. In planning, he will work with various
departments (engineering, marketing, technical publications), who supply
services vital to the product line. In control, he will be responsible for
coordinating efforts and solving problems. In practice, he will be the person
to see regarding any item affecting the product line. He will have no direct
authority over department operations but will have to operate through
meaningful planning and negotiation. Conflicts will be taken to the
appropriate committee (Computer Guidance, Module Guidance or Works)

for resolution.

Below, product line planning and control procedures are described.




The Planning Process

At the start of a fiscal year, a plan for each product line should be prepared.
The plan should describe the goals of the product line and the expenditures and resources
required to achieve those goals. |t should be built from detailed plans for each component
activity by the product line coordinator, under the supervision of department heads involved.
Department heads should coordinate product line plans and draw from them plans for depart-
mental operations.

A summary of product line and departmental plans should be presented to the Works
Committee for approval. It should contain a statement of objectives and planned expendi-

tures for each product line and a summary of departmental expenditures.

The Control Process

Works Committee approval is authorization for the planned expenditures. Expendi-

tures in each product line are the responsibility of the product line coordinator.

Control involves frequent comparison of planned and actual expenditures at every level.
Engineers guiding development projects will receive detailed statements of actual and planned
costs. Departments, such as Technical Publications, will receive statements of actual and
planned expenditures by product line. Product line coordinators will receive summary
information on actual and planned costs of each activity in the product line. The Works
Committee will receive statements of aggregate product line expenditures. 1n pall cases,
information will be presented in the same format as plans were prepared, allowing easy

comparison and evaluation. Such information should stimulate action at each level to aid
or discontinue lagging projects or revamp plans.
Three occurrences should automatically lead to Works Committee consideration:

First, if a product line seriously overruns its planned expendifure, the product

line's activities should be reviewed by the Works Committee. The review may lead to

authorization for additional expenditures.

Second, if a major new activity, not included in initial plans, is proposed during

the year, it should be considered by the appropriate product line coordinator and pr esented

to Works Committee for approval.
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Third, proposals for major new products should be approved by Works Committee,

even if their costs do not increase a product line's planned expenditures.

New activities too small for Works Committee approval should be considered by
the Module or Computer Guidance Committee. For borderline cases, these committees

will decide whether Works Committee review is necessary.

Any person may undertake initial exploration of new ideas with the approval of the
Chief Engineer and the coordinator for the product line supporting work currently being
performed by that person. Pre-proposal costs will be collected under a distinctive number
and be reported as unassigned engineering effort. Normally, such costs should not exceed
$2,000 (one man-month). Summary reports on pre-proposal exploratory work will go to the
Chief Engineer. At the end of the exploratory phase, (assuming the project appears fruitful),

a project proposal will be made and handled as stated above.

Product Line Associations

The above discussion pertains best to activities associated wholly with a single
product line. Some efforts, however, pertain to two or more product lines. These efforts,

called joint projects,should be treated in the following manner.

Joint project costs should be borne by the product lines that benefit from them.
The particular method of splitting costs should be decided by the product lines involved

before costs are incurred. The fractional costs of joint projects should appear in product

line plans. Should a project be proposed in a new line of endeavor that benefits no existing
product line, project plans should be brought before the Works Committee. If approved,

the new project may either be classed as a new product line or designated as unassigned

engineering afmrik effort .

Product line support of joint projects should be available for periodic review.
At the beginning of every fiscal quarter, joint project support arrangements can be
changed. Such changes require approval by the product line Project Engineers involved.

Disputes should be settled by the Module or Computer Guidance Committee.




Schedule

Works Committee approval of product line plans should occur before May 31st.
of the year. Initial presentation of plans should be made by May 15th. Initial product

line plans should come before department heads by May 1st. Thus, plans for component

activities should be started early in April.










MONDAY, JULY 13, 1964

PDP-6 DEMONSTRATIONS

ALL SALES PERSONNEL - R.P. HARRIS

Effective Monday, July 13, 1964, the following procedure will be followed

for all PDP-6 demonstrations to customers.

1)

2)

3)

4)

The person responsible for the customer will notify the writer
at least 24 hours in advance of the demonstration. AL this
time he must specify a time the demonstration is to take place
and any special equipment or programs that are to be run.
The writer will inform the proper maintenance people immediately
after this request to insure the machine will be properly
set up for the demonstration.
The PDP-6 schedule will be changed allowing 15 minutes
preparation before the time of demonstration and up to 30
minutes for the demonstration. The people being affected
by this schedule change will be notified at this time.
There will be a standard sales demonstration having a specific
format, showing a sample of all the hardware and software
that is operational.
The present format will be:
a. Physical layout description including console operating
switches.
b. Character generator for 346 scope. (This will be in
memory before demonstration begins.)

c. Load system programs from microtape.
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d. Assemble sample program using MACRO6. Input will be

paper tape, output will be on paper tape punch, line

S =

printer, and console teletype.

e,

e. 630 Data communications system demonstrdtion with as
many stations as possible in action.
£. On line debugging capabilities with DDT.
As more equipment and software become available, they will be added to

the demonstration.

It is asked that only the people directly concerned with the customers |
be present in the PDP-6 area during the demonstration. To make the pre- ,
sentation more understandable, a set of flip charts will be prepared

outlining each program being run.

Any comments or suggestions pertaining to PDP-6 demonstrations should

be brought to the writer's attention.

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS

R S I———————
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INTEROFFICE
MEMORANDUM

DATE July 13, 1964

SUBJECT COMPUTER AND SYSTEM ORDERS FOR WEEK ENDING JULY 10, 1964.

T0 Harlan Anderson

COMPUTER ORDERS

FROM Tom Whalen

Due
Equipment Customer Qtvy Amount DEC# EN# REN. Date
Type 50 Mag. Tape Harvard U. 1 18,000.00 7569 20281 YES 9/1
Transport
KSR-28C J Py 1 2,230.00 7605 20304 YES 9/10
Micro Tape control J.P.L. 1 18,100.00 7606 20305 8/18
Type 550. Dual 20306
Transport Type 555.
Tape Handler 20307
Mounting rack, cabling 20308
& Power supply package. 20309

Total

NO COMPUTER CHANGE ORDERS.

$ 38,330.00

NO NEW SYSTEM ORDERS.

NO SYSTEM CHANGE ORDERS.

jsa

DIGITAL EQUIPMENT CORPORATION

R

MAYNARD, MASSACHUSETTS
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NUMBER LOCATION EDP—5 NUMBER __LOCATION

0 DEC_Prototype 27 University of California
_‘ UCLA 28 ____Jet Propulsion Laboratory

2 Atomic Energy_of Canada Ltd. 29 San_Francisco

3 DEC (Foreign) 30 Consolidated Systems Corporation

4 Data Trends (Rental) 31 Dow Badische

5 Westinghouse 32 University of Connecticut

5 DEC (Sales(Phuysics) 33 Cérneqie Tech.

7 Bell Telephone 34 NASA (Huntsville)

(Wwashington)

8 Lawrence Radiation Laboratory 35 DEC (going to Univ. of Md.)

9 Atomic Energy of Canada Ltd. 36 _ngc (New York Office)

10 Coast Guaxrd (Loan) 37 Cgiigornia Tech.

11 Westinghouse 38 NASA (Huntsville)
__‘ Engineering DEC 39 Foxboro

13 _Queens University 40 Léwrence Radiation Laboratory

14 University of Minnesota 41 NASA (Huntsville)

15 DEC (Los Angeles) 42 Atomic Energy of Canada Ltd.

16 DEC (Sales) 43 Féxboro

17 DEC (1A) dropped in_shipment 44 DEC (Canada)

18 Westinghouse 45 Anstrailia

19 University of Michigan (Rental) |46 VWioods Hole Oceanographic

20 Applied Dynamics 47 Lawrence Radiation Laboratory

21 Rutgers University 48 Boston Coliege (Loan)

22 Atomic Enerqgy of Canada Ltd. 49 Boston College (Loan)
_q.; Union Carbide 50‘ Observatoire de Meudon

24 Foxboro 51 General Electric (Richland)

25 Bell Telephone Laboratories 52 DRTE
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IBM Compatible Tape System For PDP-5

The MT-24 from Potter is due to arrive July 8, 1964.

a Type 50 elecrromcs which will immediately be availabl.
will commence on approximately July 13, 1964 with :he

PDP-4,

The recommended price for t
of Potter MT-24 into our present cabin
The price suggested by E. Simeone was a
MT=24 for the 906-11 info one of the cost
manufactured.

. O

Since the recommended selling
Guidance Commiitee must decide on

entirely.

The estimated fime 'I'o comp

upon 100% availability of personnel required (1

i
technician).
The estimated development cost of the project for a simple tape system ana
] T AN
associated programming is approximately $10,000.
L4




MAGNETIC TAPE - TY
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WAL LR

(Based on job number 9438, substituting a tape drive costing $4600 for
the $7400 unit charged to this job.)
Labor:
Sub Assembly 48.75 hrs. 118.08
Final Test 39.75 hrs. 79.50
Sheet Metal 15.50 hrs. 32.25
Quality Control 1.75 hrs. 4,24 234.07
Overhead: 525.64
Materials:
1 Logic buss panel & read=write cables 584,72
1 Control panel 270.25
25 Modules & power supplies 884.93
1 Cabinet & frame 359.20
Miscellaneous materials 137.07
1 Tape drive 4600.00 6836.22
. L 7508 OX
Total Manufacturing Cost: $7595.93
. . $99 800.00
Suggested Selling Price: $22,800.0
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180 hrs. 10.50
280 hrs. 8.20
96 hrs. 6.15
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80 hrs. 8.00
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PDP-5

v

7

lolo oloTolald)

Comp -

~ nstall & test with 57

A Eng.

Build

Prototype

Install PDP=5

o
i

S P IAABAE i SIS B0t 53 |

%

On Line PDP~5 For Programmer

Customer Subroutines and Write Ups




REPLI-MEMO

I
COVER ONE SUBJECT ONLY IN EACH LETTER

DEPT.-LOCATION

DEPT.-LOCATION

TC
Ron Wilson = DEC Maynard, Massachusetts
FROM DEPT.-LOCATION
Payl Willlams = Datronlics Houston, Texas
BUBJECT 3 DATE
July 9, 1964
MESSAGE: e '
' The Humble people as seated from your right to left were:
Charles Hubbard
. Norman Crook
| Bob Stanley
i - ¥ s , 7/
i} P /
| Me ... (7. A4t - 7’
" Jim Earthman M/é/
ORIGINATOR - DO NOT WRITE BELOW THIS LINE SIGNED —
REPLY: ) 2 ' '
B A 3 # - L 7C < ’ 4 2
g 9 4
Ao < / Ca27C ! .
y- N - -
)z /
SIGNED DATE

SEND PARTS 1 AND 3 WITH CARBON INTACT - PART 3 WILL BE RETURNED WITH REPLY

RogersnaP Stock Form No. RM-43-3

3




Type 167 Processor:

PRELIMINARY DESCRIPTION

The Type 167 Processor is designed fo handle high speed input/output
directly from the PDP~6 memory system. Figure 1, below, shows the relation of
the 167 to other PDP-6 system components .
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Memories

Type
161,162,163

Figure 1




- Page Two

The 167 includes built-in memory address and word count registers,
which are loaded from the 166 via the 10 BUS. On oulput, dota is passed
in 36 bir words from the memory system fo the 167 o+ where it may be broken
into 6, 12 or 18 bit bytes, and thence on to anather IO device. On input,
the 167 con assemble 6, 12 or 18 bit bytes, or take 36 bit words directly,
and store them into the memory. Additional modes, to be described below,
are provided for use with specialized gear. Table 1 shows maximum speeds
of the 167 for different size bytes.

Byte Size Max. Byte Speed ____Max. Word Speed
é 2me = .5 pmec 1/3mec =3 mec
12 lme =1 jsec : I/3 me =3 psec
18 2/3 me = 1.5 psec /3 mc = 3 psee
36 i lmec=1 psec imec = 1 psec

Table 1

Maximum Speed of 167 in normal input/output mode



. : Page Three

Figure 2, below, shows the conirol register of the 167. This register is
accessed by CONO, CON!, CONSO, and CONSZ commands with device

number @ig (1OP).

Figure 3 shows the Word Count and memory address registers, which may
be accessed by DATAO, DATAI, BLKO and BLKI commands, with the IOP device
number. The WC corresponds to bits f-17 and the MA to bits 18-35. For nommal
block transfer operation, the WC should be loaded with the desired number of
words as a positive integer, and the MA with the first core address. Actual transfer
of data is controlled by the i/O device which is connected to the 167.

To initiate on action using the 167 in the nomal mode, one would first
load the WC and MA, then give a CONO command specifying the appropriate
character mode, device, normal mode direction and interrupt channel. Next
the connected |/O device would be Initialized. When the requisite number of
words had been tronsferred, the "JOB DONE* flag would come on, and an interrupt
would be requested. Re-loading the WC and MA will reset the "JOB DONE" flag.

‘ The remaining flags are: LATE CYCLE, which says that either a device
could not get a byte from the 167 in time, or the 167 could not take a byte from

a device in time. NON EXISTENT memory indicates that an address was referenced

which did not exist. This flag is analogous to the flag of the same name in the 166.
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19 20!21 22 23;?24 25 26{27 28 29

Page Four

130 31 32 18334 35

Final Chor. |

count

Characfer Device
Mode

§
;

gNon CNT11JOB
Cyc Exist { OVH DON
fMem

PIA

Mode Darec
$ion

\/* ”"‘e,/

¢

LINTERRUPT

g=In
1 = Out

g = Normal
1 = Index Memory
2 = Display
3 = Replace

@ =6 - 6 Bit Byfes
1 =1 - 36 Bit Bytes

2 =3 - 12 Bit Bytes
3 =2 - 18 Bit Bytes

Number of Characters

in Buffer on last word.

Figure 2

17 18 35

WORD COUNT

MEMORY ADDRESS

|

WC

MA
Figure 3



Page Five

CNT OVF indicatas thol a woird being indexed in tha INDEX MEMORY
mode just went from -1 to ¥,

Three special modes are provided in the 167, While some of these are
designed for use with existing I/Q devices, thelr purpose is to allow greater
flexikility for future devices. In the "INDEX MEMORY" mode, the I/O davice
would send its own memory oddress to the 167°% MA, and that word would be
read out of memory, ircremented by | for some other single bit count), and
written back into memory . The maximum speed of this mode is 500 KC = 2usec/
count .

The REPLACE meode uses the WC and MA as in the NORMAL mode, but
as each word is sent to the /O device, a new word is assembled, ond written
back in place of the original word. In the REPLACE mode, the instantaneous
character speed of the NORMAL mode is mainicined, but for other reosons, 2
psec must be aliowed between successive words.

The DISPLAY mode is intended for use with the type 346 display. By
use of the 167, the display can get its words directly from memory, and has o
"sub-routining” ability. When in the [1iSPLAY mode, the 166 initializes the
A to the starting address of the display dates, Date is teken from sequential
locations unii! the display decodes one of the soecial commands:
18 bit
JUMP  ~ The MA is reloaded with the et address
which follows the ump command. The next
data comes from that address .

JUMP & SAVE -~ The MA is stved in the WC and o JUMP
is then executed.

RETURMN = The MA is relooded from the WC,

SAVE RETURN - The WC is stored, along with a JUMP command
at the location specified by the next 18 bit byte. This
does not affect normal ssquencing .
The display mode operation wiil be better diseribed in the appropriate
documant on the 346 display .

Interiace Specs:

The 167 hos 3 {dentical interfuce connections, plus additional connections
for mputs to the MA and SR {Shift Register), and outpu’s from the SR, The primary
interface is for 6 bit byte devices, and is identical to the comesponding interface of
the type 136. Connections are made to a 22 pin Methade plug, using 18 conductor
ribbon coaxial cable. Pins A, J, S and Z are ground.” Fins B - H are inputs to SR

~,

34 - 35 as negative levels. These are the data from the external /O device.

X e




Page Six

Pins K - R are outputs from SR @ - 5 as negative levels. These are the data to the external
/O device. Pin U takes the request pulse from the external 1/O davice, and signals that
a byte is being taken or given, as determined by the DIRECTION bit. Pin V takes a

pulse which will clear the character counter. Pin W, when at ground, signals that the
167 either has room for data on input, or has data available on output. Pin X, when at
-3, indicates that this device is selected. Pins T and Y are reserved for future use.

The remaining connectors are for devices requiring more than 6 bit bytes.
See Alan Kotok for specs on these lines.




K/H OLSEN
ANDERSON

G BELL

R LANE

G MOORE

P HARRIS

H MORSE

S PINER

H HYMAN

W SEG AL

C FRAZIER

T EGGERS

N HIRST

DISTRIBUTION ON 167 MEMO

R SAVELL

R TRINGALE
J MCKALIP
R BOISVERT
S LAMBERT
W LONG

W COLBURN
R REED

K SENIOR
D PINKNEY
R FRITH

P SAMSON

This specification is preliminary and subject to change. If you
have any comments or suggestions, please notify me.

Alan Kotok







Silk Sereening M, Sandler 33
Module Assembly M, Sandler 34
Final Test M. Sandler 38
Maintenance Jo Culkins 36
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TO:

H. Andersen

) Ro SCMB“

H. Morse
S. Piner
H. Hymon
N, Hirst ..
N. Hurley
P. Samson

- C, Frazer

W, Segal
R, Doane
W, Long

INTERCFFICE MEMORANDUM

T. Eggers
L. Hentmen
D. Brown
L. Gessel
R. Winslow

W. Kellicker

Rs Backmon
5. Olsen

\! . Mazzarese

Ko Lang

.5 o Sullivan

DATE: July 14, 1964

P. Harris
G. Moors
G, Bell
R. L., Bast
A, Ketok
W.o Colburn
R. Reed
R. Botsvert
L. White
T. Sirollo
S. Lombork

FROM: Arthur Hall -

Starting on Monday, July 13, 1964 | will adminisier the PDP=6 located en the bottom floor of
Building 12, The purpase of this memo Is fo summerize end make explicit the conditions ond
agreaments concerning this computer,

COMPUTER USE

Demonstrabions for potsntial customers have first EZA':O. ity. As much as possible

» they will be

schaduled wall in advance. Perry Herrls will schedule all outside users. On!y customers or
tikely customess will be accommoedated and there will ke no charge for the time.

Maintenonce and modifications have next pelority.

Schecﬁzﬁz{g Is per memo from Bob Savell daled July 6, 1964. A copy of this meme Is posted
on the bulletin board behind the PDP-6, Celi Lydia Lows ot 276 for exire coples.

Betwaen the hours of 8:15 a.m, to 5:00 p.m. the computer will rot be used for installation

or debugging of new equipment,

of coursa, ba worked on of any time.

MAINTENANCE

Bift

reviousiy-working computer eptions that go “down" will,

e!wm will maintain te computer from 8:15 a m. to 5:00 p.m, I Bill is no? evailable

dm mg this time call Bob Brooks or Ken Senier (in that order).

Rebin Frith is frequently cgvc-s?ab%a to help with cgmpui’ar problems betwesn 5:00 and 11:00 p.m.

Thare is no mainfenance cove

on hetwoan 11007 p.m. o 8:15 e.m. " -

{ understand that o Customer R«!a{'eons man ncmer:! i’EHdJaF vcho is presantly in PDP-6 ¢ class,
will, in the neer future, maintain all computers en the first floor of Buliding 12.

A i 2



Page Two

Preventative Maintenance is performed daily from 8-9 a.m. More time may be required in
the future.

SUPPLIES

e s ne G e

Paper taps, typeviriter paper and 120 column (13 5/8" wids) printer paper are available from
Joan Cowles' office.

Check Bill Colburn for other supplies (printer, ribbon, etc.)

PDP-6 program library is maintained by Norm Hirst (ext.443). See Norm for tapas or
information.

MODIFICATIONS

No modifications o any portion of the PDP~6 system will be made except through normal
channels; to wit, an ECO approved by Bob Savell.

DOCUMENTATION

Somstime, hopefully in the near future, tims used on this and other in-house computers will
be recharged to the using Cost Canter or project. For this reason end because it is important
for Engineering and Field Service to know equipment usage aond failure rates, log entries must
be made fully and accurately for sach use of the computer.

The current log form is somewhat invelved and so | am propesing the attached format .,
Constructive comments conceming this format are welcome (call 204). Querulous complaints
following printing of the new formet will be given appropriete consideration.

AH/mro




PDP- 6 WEEK BEGINNING
LE G E QUIPMENT USED .

A
4%5".
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NAME TELTANE ITIME | DEPARTMENT

. SULCESSFULLY v~
) USED. UNSUCCESSFULLY X

ir A *_DESCRIBE DIFFICULTY ON




.

DES-‘C:‘?/PT/(”OF DIFFICULTY NOTED ON OTHER SIDE O.’THIS SHEET

(SIGN YOUR COMMEN,S)

T S M ¢ oy TS 0

CORRECTIVE ACTION TAKEN ON DIFFICULTIES NOTED ABOVE (DATE & SIGN ENTRY)

AR TR U A RO T e
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INTEROFFICE
MEMORANDUM

July 15, 1964
SUBJECT LINC

TO ALL SALES OFFICES Mort Ruderman

Our decision concerning the configuration of the LINC
(Laboratory Instrument Computex) is now firm. DEC will offer
the LINC as an exact copy of the MIT machine. (Originally
DEC was going to call its version of the LINC the PDP-8 and
use 2 standard DEC cabinets, DEC power supplies, and ouxr own
memory stack.) This means the same cabinet, power supplies,
and memory.

The LINC is being offered with all documentation released
by Center Development Office either duplicated by DEC or the
complete set of the original documentation supplied. Therxe
| will not be any programming or maintenance courses given.

All existing software will be included in the documentation
\ released and will continuve to be available through Center
‘ Development Office in St. Louis. The LINC Computer delivered
by DEC will be a completely ascembled checked-cut system. DEC
will alsc provide a 6 month warranty with the LINC and a main-
tenance contract will be available after the warranty period.

The list price of the LINC of $54,500, with a 20% edu-~-
cation discount (which the majority of users are eligible for)
reduces the price to $43,600. This is a price that makes the
LINC attractive to any potential user that might have thought
of building the system himself.

The following reasons led us to the decision to market
the LINC as an exact duplicate of what exists and not to offer
some of the services that DEC normally makes available:

1. The logic prints, theory of operation, all software
and assembly prints are being made available through
Center Development Office.

2. There appears to be a very good market in there are
30 LINC's in use presently throughout the country.

3. Center Development Office is committed to continue
q the support cf the LINC's both in hardware develop-
ment and software distribution.

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
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the LINC in this manner with the minimum development
cost and with the minimum number of support personnel.

‘fhe main objective with the LINC and the new option
available on the PDP-5 (will be explained next) is to capture
the on-line biomedical market. With the LINC and the PDP-5
with the new option, DEC has now made available both to the
novice in computers and to the somevhat knowledgeable re-
searcher a machine that he is capable of using and also simple
enough so he can operate and maintain the system with the
price so that he can now purchase such a system.

The new option on the PDP-5 includes many of the features
that the LINC has incorporated into its system. This remote
unit offers the individual researcheyx better on-line control

£ both the computer and his experiment. A customer can build
a PDP-5 configuration that has vhatever LINC features he
wants, If all the LINC features are desired then the PDP-5
would be far more expensive than the LINC which integrates
all these options., Software in mest situations will, however,
be the determining factor. The attached sheet lists the
features of this vemote option. Alsc included with this memo
is an instruction compariscn of the LINC and PDP-5, specifica-
tion sheet of the LINC and a list of individuals that now

have LINC'’s.

There will be a computer bulletin available on the LINC
very shortly. This will explain in more detail the system
and applications. As more releases are made by Center
Development Office they will be passed on. '

MAYNARD, MASSACHUSETTS
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LINC SPECIFICATIONS

The following information may be given to prospective customers:

The LINC that DEC will build will be identical to the one de-
signed and developed at MIT Center Development Office.

Basic Specificaticns

Word Length
Arithmetic
Memoxy

No. of Instructions

Input Channels

Output Channels

Power Requirements

Physical Size

Standard Svstem

°

12 bits
1's complement
2048 wozrds, 8 microseconds

48, including high-speed multiply,
half-word, mag. tape

16 analog. Converts a voltage to
an 8~bit digital number and storep
it in memory at a rate of about
30,000 per second.

4 digital, 12-bit. Transfer rate
40, 000 words per second

2 analog for displays and plotterg.
1 digital, 12-bit
& relay contacts
16 digital pulse lines

1000 watts, 115 volts

Standard LINC Cabinet 22" X 25" X
72"

Console Module - Houses controls and indicators

Terminal Module - Front panel connectlons for I-0

Digsplay Module - Mounting cne small oacxlloscope and controls
LINC Tape Module -~ Containing LINC dual transpori

Sorcban On-Line Keyboard

L

DIGITAL EQUIPMENT CORPORATION
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agi o € ) ioaical Regponses - Acoustical stimuli were
presented to an animal, and the computer averaged cortical and thalamic
responses. The averaged responses, were immediately displayed and auto-~
maticaily stored on magnetic tape for later detailed examination.

Arterial Shock Wave Measurements ~ Comparative hydrodynamic measurements

were made in the ventricular cerebro-spinal system in crder to determine
the dissipation and attenuation factors in shock waves attributable to
the arterial pulse. The computer program was designed to work directly
with amplifier signals from strain gauges.

hage Trigaerinc Stimuli from EEG Alpha wave - Simple criteria
were applied to portions of EEG signals to identify and mark the occur-
rence of rvhythmic bursts of alpha activity, and to trigger stimuli which
were phase-related to the alpha wave.

Resolving a2 Sum of Decaying Exponentials - In a problem of compartmental

analysis, a sum of decaying exponential signals was resclved into its
individual components by displaying the logarithm of the waveform being
analyzed and fitting a straight line to portions of the resulting curve.
Using the parameter knobs on the computer, the experimenter adjusted

the slope and position of a straight line, also displayed to get the best
fit to the data. The component thus determined was subtracted from the
original waveform and the process repeated with the remainder until all
of the components were resolved.

Cursor Proaram - An experimental curve stored in core memory was dis-
played on the scope along with an adjustable cursor mark. Thus cursor
designated a desired point on the curve and its location was controlled
by a parameter knob. The amplitude of the point under the cursor was

displayed numerically on the scope.

Progeseing of Single-unit Data from the Nervous System - Programs have
been written to determine, from micro-electrode recordings, the times
at which single neurons fired, and to calculate the distribution of
intervals between successive firings. These programs can alsc be used
to detexmine the distribution of firing times following the presentation

of a discrete stimulus.

TS
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COMPLETE UNIT OF LINC MODULES

1. Pregent Catalocue Units

7/14/64

=
(¢]
Pl
o
fod
0
2}
P
0
4]

Quantity Module No. Unit Price
6 1001 $ 32
8 1151 $103
2 1304 $ 88
3 1561 $ 92
5 1572 $203
1 1607 $109
9 1669 $ 37

31 4102 $ 55
15 41312 $ 68
14 4113 $ 68
6 4114 $ 54
12 41 $ 54
24 41 $ 59
12 41 $ 68
36 41 $ 56
22 421 $100
19 42 $100
6 422 $109
5 430 $ o1
1 441 $160
3 44 S 39
12 46 $ 92
31 46 $117
5 46, $ 62
14 19 $150
1 19 $ 20

2. Svecial LINC Modules
2 4997 $102
2 4996 $147
1 1784 $266
2 1583 $137
2 43595 $ 99
3 1783 $130
5 4525 $206
1 1582 $121

TOTAL

10% Discount

Cost of Jumpering & HMarking

5{.}m-:::-o}-m-w-m-v.\-mm-m—m-m-mm-mmmm-wmmm-mm-m»

192
824
176
207
1,218
109
233
1,705
1,020
952
324
648
1,416
816
2,016
2,200
1,900
654
455
160
117
1,104
3,627
310
2,100
20

24,593

Uy
1>




PDP-5
AND ~ Logical and

TAD - Two's complement add

I.5Z - Index ¥ and skip if zero

DCA -~ Deposit and clear A.C.

None

JMS - Jmp to subroutine
JMP - mp X

CLA - Clear acco

CLL - Clear link

CML -~ Complement link

RAR ~ Rotate right 1 place
RAL - Rotate l2ft 1 placsa
RTR -~ Rotate right 2 places

RTL ~ Rotate left 2 places

IAX - Index A.C.

NOP - No operation

[ a3

BCL - Complements Contents Y and
performs logical AND with Acc.

BCO - Logical Exclusive OR
BSE - Logical OR

Uses cne's complement
ADD Instructions are:s

1. add 16
2. Add to Acc. 8+
3. Add to mem. 16+

4, Link add to mem. 10+

Index and skip. Unconditional
skip. Index if i = 1

&, Store
k. BStore clear
¢, Store half

a,. Load
b. ILoad -~ half

J¥MP., Store PC in O and continue X
None

Cla - Clear Acc.
None

None

ROR (n) places
ROL (n) places
Above

Above

Scale right
None

NOP - no operation

DIGITAL EQUIPMENT CORPORATION
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EDE-5

SPA - Skip on positive A.C.
SMA - Skip on minus acc.
8NA -~ Skip on non-zero acc.
8ZA - Skip on zero acc.
SKP - Unconditional

OSR - Or switch register
HLT - halt

None

None

None

None

None

None

None

Skip on external level
Skip on key

None

None

None

None

LINC

APOQ - Skip on positive acc.

APO, i = 1 Skip on negative acc.

AZE, i = 1 Skip on non-zero acc.

AZE, Skip on zero acc.

IDX and skip, i = O

Toggle switch input

HLT - halt

Acc. to relay

Relay to acc.

Multiply

Skip if AC = ¥

Skip and rotate

Skip if half differs from Y

Skip on Sense switch

€kip on external level

Skip on key

Set ¥ = X

Display character

Display point

Sample A/D

DKMTALEQUHWWENTCORPORA“ON
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IOoT I0oT

1. Pulse Output 1. Pulse ocutput
2. Digital in-out 2.  Digital in-out
a) into AC a) in AC
b) out aC b} in mem.
¢) into mem. c) out from mem.

d) out from mem.
Macnetic Tape Instructions:

RDC - Read & Check

RCG -~ Read & Check Group
RDE - Read Tape

MTB - Move Toward Block
WRC - Write & Check

WCG - Write & Check Group
WRI - Write Tape

CEK - Check Tape

The PDP-3 has three instructions which the LINC cannot perform as a
single instruction. These are:

a) Logical and
b) Clear or complement link
¢} Index ace.

However, the LINC ¢an execute these commands through groups of various
instructions.

The LINC has seventeen instructions which the PDP-5 cannot perform
as a single instruction.

Where the LINC has instructions comparable to the PDP-5, it may be
noted that some of these are capable of operating in different modes.
Such as the Add instruction:

PDP-S LINC
TAD = ADD
None Add to acc.

3 Modes Add to mem.

Link Add to mem.

DCA = Store-Cleax
NHone = 3 Modes Store
Mone = Store-half

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS:




The mag. tape, display and A/D are an integral part of the computer.
That is, the operate commands and data for these devices are part of
the logic configuration of the central processor. They are not
options tacked on and operated by transfer pulses.

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS




PRESENT LINC ITNSTALTATIONS

Dr. E. 0. Attinger, Res. Dir.

The Presbyterian Hospital in Phil.
51 N. Thirty-Ninth Street
Philadelphia 4, Pennsylvania

Prof. Donald 8. Blough
Assoc. Prof. of Psychology
Dept. of Psychology

Brown University
Providence 12, Rhode Island

Dr. ¢C. Alan Boneau

Assoc. Prof. of Psychology
Dept. of Psychology

Duke University

Durham, North Carolina

Mr. James S. Bryan, Chief
Section on Tech. Development
NIMH/NINDB

National Institutes of Health
Bethesda 14, Maryland

Dr. J. R. Cox

Central Institute for the Deaf
818 8. Kingshighway

st. Louis 10, Missouri

Dr. Sidney Goldring
wWashington University
School of Medicine

660 South Kingshighway
gt. Louis, Missouri

Dr. Fred S. Grodins

Prxofessor of Physiology
Northwestern Univ. Med. School
303 E. Chicago Ave.

Chicago 11, Illinois

Dr. Joseph E. Hind
University of Wisconsin
283 Medical Sciences Bldg.
Madison, Wisconsin

Mr. Lee Hundley
Department of Genetics
Stanford Univ. Med. School
palo Alto, California

S e

Dr. Keith Killam

Dept. of Fharmachology
stanford University
School of Medicine
Palo Alto, California

Dr. John B. Lewis
Lincoln Laboratory
L-257

lexington, Mass.

Dr. John C. Lilly, Director
Communication Research Inst.
3430 Main Hidhway

Coconut Grove

Miami 33, Florida

Mr. Henry Littleboy

Mass. Eye & Ear Infirmary
243 Charles Street
Boston, Mass.

Dr. George S. Malindzak

Dept. of Physiology

Bowman Gray School of Medicine
Wake PForest College
Wwinston-Salem, North Carolina

Lt. Charles E. Molnar
- AFCRL, Hanscom Field
Bedford, HMass.

Dr. Gian F. Poggio

Dept. of Physiology

Johns Hopkins U. Sch. of Med.
1725 N. Wolfe Street

Baltimore 3, Maryland

Dr. Ralph W. Stacy
Institute of Statistics
State College

Raleigh, North Carolina

Dr. Bernard Weiss

" Dept. of Pharmachology
Johns Hopkins U. Sch. of Med.
725 K. Wolfe Street
Baltimore 5, Maryland

DHMTALEQUHWWENTCORPORA“ON

. MAYNARD, MASSACHUSETTS




Prof. J. Walter Woodbury Dr. Jerome Cox

Dept. of Physiology and Biophysics Biomedical Computexr Laboratory
d University of Washington Washington University

Seattle, Washington St. Louis, Missouri

Mr. James Bryan Prof. H. Shipton

National Imstitute of Health Biomedical Electronics Dept.

Washington, D.C. State University of Iowa

Iowa City, Iowa
Prof. N.A. Coulter, Jr.

Ohio St. University Rec'g Dept. Dr. William Simmon

314 Hamilton Hall Harvard Medical School
2009 Service Bldg. Rd. Longwood Avenue
Columbus, Ohio 43210 Bogton, Massachusetts

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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Item PDP=5 LINC

Basic Usable Sys (BUS)

Core Memory 4096 2048

P.T. Reader (cps) Yes None

P.T. Punch (cps) Yes .

Card Reader (cpm) No .

Typewriter (cps) Yes Keyboard

Word Length 12 12

Cycle Time (us) 6 usec 8 usec

Arith. Type 2 Comp. 1 Comp. -
Instn. Type 1 Word 1 word or 2 Words

Index Registers

8 Auto Index

16

Indirect Addrg. Yes via index reg. only
Multiply Yes Multiply

Fxd Add (ps) 18 16

Fxd Sub (ns)

Fixed Mul (ps) 2200 psec 100 + msec

Fixed Div (ps) 3500 psec Nonre

DIGITAL EQUIPMENT CORPORATION
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Mnemonic

ATR

RTA

NOP

COM

ROL

ROR

13

*Execution time:

INSTRUCTIONS

MSC CLASS

Opexation

HALT

CLEAR

WRITE GATE
ACCUMULATOR TO RELAY
RELAY TO ACCUMULATOR
NO OPERATION

COMPLEMENT

SHIFT CLASS
ROTATE LEFT
ROTATE RICHT

SCALE RIGHT

FULL-ADDRESS
ADD
STORE-CLEAR

JUMP

INDEX CLASS
LOAD ACCUMULATOR
STORE ACCUMULATOR

ADD TO ACCUMULATOR

For X = 0, 8 psec; for X # 0, 16 psec.

Time (usec)

8 nusec
8 msec
8 usec
8 mpsec
8 msec
8 jmsec

8 msec

16 psec +
16 psec +

16 jasec +

16 jpsec
16 msec

16 sasec*

8 + psec
8 + usec

8 + psec®

DIGITAL EQUIPMENT CORPORATION

MAYNARD, MASSACHUSETTS




SAE

SRO
BCL
BCO

BSE

DSC

SET
SAM

Dis

OPR

°

Mnemonic Operation Time (msec)

ADD TO MEMORY 16 + masec
LINK-~-ADD TO MEMORY 16 + psec
MULTIPLY 104 + psecw
SKIP IF ACCUMULATOR 8 + pusec
EQUALS
SKIP AND ROTATE 8 + psec
BIT CLEAR 8 + msec
BIT COMPLEMENT 8 + msec
BIT SET 8 + usec
DISPLAY CHARACTER 112 + usec

HALF~WORD CLASS
LOAD HALF 8 + usec
STORE HALF 8 + psec

SKIP IF HALF DIFFERS 8 + nsec

MISCELLANEOUS
SET 24 + psec
SAMPLE 24 psec
DISPLAY 32 psec
INDEX AND SKIP 16 psec
OPERATE 16 + psec
OPERATE
Toggle Switch Input
Pausing

Pulse Output
Keyboard Input
pDigital Input-Output

DIGITAL EQUIPMENT CORPORATION

MAYNARD, MASSACHUSETTS
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IBZ

KST

®

Mnemonic

Operation
Digital Input to Accumulator
Digital Input to Memory

External Output from Memory
SKIP CLASS

SENSE SWITCH

ACCUMULATOR ZERO

ACCUMULATOR POSITIVE

LINK ZERO

INTERBLOCK ZONE

SKIP ON EXTERNAL LEVEL

KEY STRUCK

MAGNETIC TAPE
READ AND CHECK
READ AND CHECK GROUP
READ TAPE
MOVE TOWARD BLOCK
WRITE AND CHECK
WRITE AND CHECK GROUP
WRITE TAPE

CHECK TAPE

Time (usecl

8 usec
8 usec
8 usec
8 usec
8 usec
8 usec

8 usec

DIGITAL EQUIPMENT CORPORATION

MAYNARD, MASSACHUSETTS

e




i REMOTE OFTION FOR PDP-S

B 2

16 Channels A to D

16 IOT's

8 Pots -~ (A to D Control)
4, 12-Bit Digital Inputs
4, 12-Bit Switch Registers
2 D~to-A Outputs

1, 12~bit digital Output
5 Relay Contacts

16 Pulse Lines Output
‘ Cables Extendion

Scope ~ 561

$16,200

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS



INTEROFFICE |
s ATRAYR A ML ING
fV‘L.HﬂK}iki%k”iJ!J‘bi |
DATEL 14 July 1964
SUBIECT TWX Customer Equipment
10 R. Lane FROM D. Smith

A TWX Customer Eguipment (TWX') Model 33 KSR has been installed

in the computer demo room.

The Model 33 is connected to line 07 on the 630 DCS. The Model

33 acts as a monitor.

The number is 710-347-0214. A dial is provided for originating

calls.

cc: Ken Olsen

_AH. Anderson
S. Olsen
H. Morse
R. Best
N. Mazzarese
G. Bell
DIGITAL EQUIPMETRT ORPORATION 5f“¢;;ﬂ,ﬂi“jlti;;am,lij,ja ;
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INTEROFFICE |
| MEMORANDUM |

DATE  July 15th, 1964
SUBJECT Attached--SPECIAL AGREEMENT FOR DEC EQUIPMENT RENTAL NO. 104

TO Harlan Anderson FROM Bette M, Prebor, NYO
1 for Dave Denniston

In reference to Dave's telephone conversation with yon
before he left for vacation, I am attaching the Special Agree-
ment No, 104 along with Mr, S, M, Ray's letter of July 1l4th,
They have not made any changes to our suggested agreement;
however, in Mr, Ray's letter he lists one addition to the
agreement,

We had numbered this agreement No, 101, but in reference

to a note from Judy Rougeau, I have changed the number to the

q correct No, 104,
Dave will return from vacation on July 20th, 1964, and he

3 will, I am sure, wish to take the approved agreement to Bell

Labs for the appropriate signature.

If we may assist in any way, let us know,.

Regards,

\ e A

Attach.--S. M. Ray's Letter, 7.14.,64
Special Rental Agreement No. 104

DIGITAL EQUIPMENT CORPORATION
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W. P. H. STEVENS

BELL TELEPHONE LABORATORIES

INCORPORATED

463 WEesT STREET, NEW YORK 14, N Y.
AREA CODE 212
CH 3-.1000
July 14, 1964

PURCHASING AGENT

MR. D. B. DENNISTON

Digital Equipment Corporation
1259 Route 46

Parsippany, New Jersey

Dear Mr, Denniston:

We refer to our recent conference and your letter of June 29, ;
1964, relative to the leasing of a PDP-5 Processor. Your

lease agreement designated #10% will be acceptable to us

with one addltional condition which we would like added as

item 4 under your heading "Exceptions and Special Conditions."

It 1s as follows:

4, A. DEC shall maintain workmen's compensation insur-
ance in accordance with applicable Federal and state
laws and regulations, and employer's llability and
occupational disease llabllity insurance in the
amount of $100,000 for each occurence.

B.. DEC agrees to indemnify and save the Laboratories
harmless from any and all claims or demands, incluc-
ing the costs, expenses and reasonable attorneys!?
fees incurred on account thereof, that may be made
(l) by DEC's employees or any other person for
bodlly Injury to persons or damage to property
occasloned by the acts or omlssilons of DEC or
1ts subcontractors, or agents of any of them, and
(2) by DEC's employees under workmen's compensation
or similar acts.

We would like flve coples of the lease-agreement with the
original and one duplicate to be formally signed, and the
three coples for record purposes.




Mr. D. B. Denniston - 2

Your co-operation in this transaction 1s appreciated and we
are antlclpating a delivery of the equlpment belng specified
by August 15, 1964,

Yours truly,

W/@/ '

NY-7950-SMR-SW



¥  DIGITAL EQUIPMENT CORPORATION

Name and Address of Cqsfomer

Bell Telephone Laboratories, Inc,
463 West Street
New York, New York 10014

Digital Equipment Corporation (hereinafter
called DEC), by its acceptance hereof,
agrees to furnish to the Customer, in accor-
dance with this Agreement, use of DEC

Maynard, Massachusetts

Special Agreement for DEC Equipment Rental

Agreement No. 104

equipment listed below (hereinafter
referred to as equipment), a manual of
operation and instruction in the operation
of the equipment.

Exceptions and Special Conditions

Customer's premises.

TOTAL MONTHLY CHARGE

Monthly
Type Description Quantity Charge Each
PDP-5 Programmed Data Processor=5 1 $877.
Type 33 One-Line Teletypewriter ] 23.
630 4 Terminal Data Communications 1 238,
‘ System '
Exira Equipment Bay I ‘ 20,

31158,

le The labor furnished by the Customer as mentioned under the Transportation and
Traveling Expenses portion of thi- Agreement shall be limited to any necessary
movement of the equipment covered by this Agreement while it is on the

2; Certification of Customer insurance should be supplied to DEC in lieu of a
policy payable to DEC as specified under Insurance Coverage.

5. within thirty (30) days after the date of invoice.

3. Due to the "customized” nature of the Type 630 Four (4) Terminal Data Communi-
cations System, the Customer agrees to purchase at least this portion of the
equipment during the first year this Agreement is in effect.

Monthly charges will be invoiced on the first of each month. Payment shall be made in full




Term of Agreement

This Agreement is effective from the date it is
accepted and shall remain in force, except as
otherwise provided, for one (1) year from the
date the first equipment is installed ready for
use, and may be terminated by either party
then,. provided written notice is received
three (3) months prior, otherwise this Agree-
ment shall remain in full force and effect.
Thereafter it may be terminated or any of the
equipment may be discontinued by either
party at the end of any calendar month pro-
vided three (3) months prior written notice

is received.

Monthly Charges

The charges shown on the face hereof are
those currently in effect. All charges are
subject to change upon three (3) months
notice. If the monthly charge is changed
for any equipment, the Customer may dis-.
continue it or terminate this Agreement on
the effective date of such change; otherwise,
the new charge shall become effective.

The monthly charges commence in each case
the day following that on which each equip-
ment is installed ready for use.

There shall be added to the above charges
amounts equal to any taxes, however desig-
nated, levied or based on such charges or on
this Agreement or the machines or their use,
including state and local privilege or excise
taxes based on gross revenue, and any taxes
or amounts in lieu thereof paid or payable by
DEC in respect of the foregoing, exclusive,
however, of personal property taxes assessed
on the equipment and taxes based on net in=

come.

AcceEfance

The date of acceptance shall become the -
invoice date and the beginning of the rental
period described above. Acceptance shall
follow the successful operation of the equip=
ment using standard DEC test procedures
applicable to the system involved. Subject

to DEC's approval, the Customer may
include special test procedures and
programs. The Customer must bear all
costs of preparation and checking of
any such special programs, and in no
event can the final testing of the system
be delayed by nonavailability of such
special programs. Final agreemeni on
test procedures and programs must be
reached no later than thirty (30) days
before scheduled delivery date of
equipment.

Supplies
L4

All supplies used in conjunction with
this equipment are to be provided by
the Customer and shall meet DEC speci-
fications.

Maintenance

DEC will keep the equipment in good
working order and will make all neces-

sary adjustments and repairs. For this

purpose, DEC shall have full and free
access to the equipment. Charges for
any repairs or replacements due to ne-
gligence of the Customer will be borne
by the Customer. The required suitable
electric current to operate the equipment
and a suitable place of installation with
all facilities as specified by DEC will be
furnished by the Customer.

When the distance from the point of instal-
lation to DEC's nearest service location is
greater than 50 miles, travel expenses of
DEC's representatives beyond 50 miles for
maintenance and repair of the equipment
are to be paid by the Customer. The
nearest service location for the purpose of
this Agreement is

Insurance

During the period that the equipment is
installed on the Customer's premiscs, the




Insurcnce Continued

Custemer is responsible for loss or damage
there'o caused by fire, lightning, sprinkler
leckcge,~tornado and windstorm, water
damaje, explosion, smoke and smudge,
aircrcft and motor vehicle damage, earth-
quake, collapse of buildings or structures,
strikes, riots and civil commotion, sabotage,
vandclism and malicious mischief, burglary
and theft. Insurance for this purpose payable
to DEC shall be carried by the Customer at
the Customer's expense.

Alterations and Attachments

Upon prior written authorization from DEC
alterctions in or attachments to the equip-
ment may be made. If the alteration or
attachment interferes with the normal and
satisfactory operation or maintenance of

any of the equipment in such manner as to
increase substantially the cost of maintenance
thereof, or create a safety hazard, the
Customer will, upon notice from DEC to that
effect, promptly remove the alteration or
attachment and restore the equipment to their
normal condition.

Transportation and Traveling Expenses

All transporiation, rigging and drayage
chargas upon the equipment, both from and
to the DEC plant, are to be paid by the
Customer. Necessary packing cases for

the equipment and a representative to
supervise the packing and unpacking will
be furnished by DEC without charge. The
equipment covered by this Agreement is not
to be moved to a new location without prior
consent in writing from DEC. The Customer
will furnish such labor as may be necessary
when the equipment is in the possession of
the Customer.

General

The terms and conditions of this Agreement
supersede those of all previous agreements

between the parties with respect to DEC
equipment rental, and such service here-
after is subject to the terms and conditions

" of this Agreement.

Either party may terminate this Agreement
for failure of the other to comply with any
of its terms and conditions.

All equipment remains DEC's property
except as indicated in Purchase Option
below and may be removed by DEC at
any time after termination of this Agree-
ment.

This Agreement shall be governed by the

laws of the Commonwealth of Massachusetts
and constitutes the entire Agreement between
the Customer and DEC with respect to the
furnishing use of DEC equipment. The
foregoing terms and conditions shall pre-

vail notwithstanding any variance with

the terms and conditions of any order
submitted by the Customer in respect of

DEC equipment rental.

It is further agreed that any claim for
damages against DEC arising out of
failure to comply with the terms and
conditions of this Agreement shall be
limited to refund of rental payments and
no consequential damuges of any kind
will be covered.

Purchase Option

The Customer may purchase at DEC
standard list prices the equipment
covered by this Agreement in accor-
dance with the following conditions:

1. Three-fourths of the net rental
payments made during the first
year may be applied as a credit
towards the purchase price of the
equipment covered by this Agree-
ment.




Purchase Option Continued

2.

In addition, one half of the net
rental payments made during the
second and third year may be ap-
nlied as a credit toward the purchase
of the machine(s) covered by this
Agreement.

Rental payments made after the

third year do not create any credit
toward purchase of equipment covered
by this Agreement,

Notice of intent to exercise this
purchase option must be given in
writing to DEC while this Agreement
is still in effect. This notice will
hecome effective thirty (30) days
after it has been issued. On the ef-

‘fective date the net amount of the

option price will be invoiced and will
be due thirty (30) days later. Title
to the equipment will pass to the
Customer at the date of invoice and
this Agreement shall be terminated
and no further obligations on either
party shall exist.

Accepted by:

Digital Equipment Corporation

BZ/ — o ﬁ%‘:&
Date 7/7?/‘24

/ /
STANLEY C. OLSEN
SALES MANAGER ‘

5. All credits under this purchase
option are nullified if this Agree-
ment is terminated prior to the
notice of intent to purchase being
given,

6. These credits are not transferable

to other DEC products.

7. The maximum purchase option

credit from rental payment shall
not exceed 70% of the purchase
price.

Customer

Officer's Title

Date




ADDENDUM A

DIGITAL EQUIPMENT CORPORATION Maynard, Massachusetts

Name and Address of Customer

Special Agreement for DEC Equipment Rental

Bell Telephone Laboratories, Inc.
463 West Street
New York, New York 10014

Per Customer's Request of July 14, the following is an addition to the Exceptions and Special
Conditions of DEC's Agreement No. 104:

hccepted by:

Digital Equipment Corporation

BW,Q/;/K’Z}/Q_ By,

Agreement No., 104 Addendum A

DEC shall maintain workmen's compensation insurance in accordance with
applicable Federal and State laws and regulations, and employer's liability
and occupational disease liability insurance in the amount of $100,000 for

each occurrence,

DEC agrees to indemnify and save the Laboratories harmless from any and all
claims or demands, including the costs, expenses and reasonable attorneys'
fees incurred on account thereof, that may be made (1) by DEC's employees
or any other person for bodily injury to persons or damage fo property
occasioned by the acts or omissions of DEC or ifs subconfractors, or agenis
of any of them, and (2) by DEC's employees under workmen's compensation

or similar acts.

Customer

Officer's Title

STANLEY C. OLSEN

Date

SALES MANAGER
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MSG, NO, W-71664-28
TO HARLAN ANDERSON
FROM BARBARA WHALEN

JUST RECD A CALL FROM WAYNE BROBECK AND HE ASKED ME TO TELL YOU THAT
HE HAD LUNCH WITH A MR, THOMAS OF THE ENGINEERING DIV, OF GENERAL

DYNAMICS IN SAN DIEGO., APPARENTLY THEY ARE INTERESTED IN A COMPUTER
SIMULATOR CORRECTION THAT IS A COMPUTER FOR A REACTOR SIMULATOR AND
IT IS THE SECOND ONE THAT THEY HAVE BUILT. THE FIRSTWAS A BECKMAN
SYSTEM. IF YU XXX YOU ARE INTERESTED FURTHER IN THIS WAYNE CAN

GET YOU THE MANS PHONE NO. AND OTHER INFO., END OR GA PLS END!@J+# @@
DIGITAL MAYN




21st July, 1964,
$ 22K
4 30K
# 52K
£ 72K
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to me that our deliveries of 4%s and 5%, during this
before delivery on the fast machines commence, could
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DIGITAL EQUIPMENT CORPORATION (UK) LIMITED,

Has the Company formulated sny policy yet en the pricing of PDP=4's

and 5% now that the 7% and 5A'S are being introduced?

Suggested prices on these computers, with a 20% reduction say, are
a-—ry.munmn-m.

PDP = SA
4K memory, paper tape printer ete.

4K memory, paper tape printer ete,

PDP=7
4K memory, paper tape

i

SRR _

Ken Olsen,
FROM: John Leng,

Continved sesnccescoe




allowed & maxisum discount of 15% on the slower machines
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interoffice Memorandum

To: PDP=-6 List Date:  July 22, 1964

Subject: Pricrity Assignmenis in Core Memories From:  Bob Savell

The changing of priority assignments will be made by chonging of back-panel
wiring from 1664 cutputs instead of by unplugging and moving Memory Bus
cables. This is due to the crossover problems that arise with the flat coax

cable.

RES/M
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cc:

L ITAL EQUIPMENT CORPORATION -

DATE July 22, 1964
cT Peripheral Equipment Ordering i
G. Moore . FROM Bob Savell
R. Lane :

R. Beckman

H. Anderson
G. Bell

‘
At present, long delivery items such as Card Readers and Line Printers are
ordered or in stock sufficient only to cover MAC, Brookhaven, University

of Western Australia, Lawrence Radiation Laboratory, and Rutgers University.
Delivery of these items can run 3 to 4 months from the vendor to us. Any
systems in prospect beyond these should have Construction Requisitions re-
leased in time to order.

RES/II

MAYNARD, MASSACHUSET




DATE  July 23, 1964

TO H. Anderson FROM Bob Savell |
R. Beckman ~ ¢

i Maynard Sandler and Herb Norton told me today that there are eight girls assembling 6205 modules. |
Each of these girls can produce one and a half to two a day. Herb will begin getting modules

Thrusday, July 23, at a rate sufficient fo keep Him up fo his ears in testing. He has two testers at |
present and people to run them which give him the capability of turning out five to eight tested f
} modules per day. Since Western Australia lacked only seventeen moduyles yesterday and five were
| in Herb Norton's hands at this time, the Western Australia machine should have all its modules by |
Monday morning at the latest. |

Providing Western Australia does get all its modules by Monday morning, this means that Herb has
the entire week to test 6205's for the LRL machine at a rate of five to eight a day. If we are lucky |
and there are no real problems the 6205's should be done by the time the machine goes upstairs on
i August 3. Maynard did say, however, that his best guarantee would be probably a half week |

| late based on the fact that he might run into some problems. There are enough modules in final {
‘ assembly, and Maynard assures me that the assembly is continuing at a constant rate.

My conclusions from my discussion with him and from direct questions put to him regarding the
production rate are that even with complete hand assembly using the girls our production rate is
sufficient to meet our one and a half machines per month quota of fifty=four 6205's per month and
then some. ‘

| There is a new board layout now being finished up by Russ Doane which will allow automatic in-

serfion of components and a third fester being built by Russ Doane which will further up the pro- 4
duction rate.

RES/mro

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
DI AL G —ivi v
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INTEROFFICE
MEMORANDUM

DATE gJguly 27, 1964
SUBJECT Visit by University of Penn.

TO H. Anderson FROM G. Moore
G. Bell

Dr. John Francis Lubin, who is the newly appointed Director of

the Computer Center at the University of Pennsylvania, called to
arrange a visit up here. He was one of the audience in Bob Lane's
recent presentation at University of Pennsylvania. At that time,
Bob suggested that he come to Maynard to talk to Harlan Anderson
and Gordon Bell about PDP-6 time sharing and about long range
programming plans. His forthcoming visit for that purpose is on
Friday, August 7.

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS




AFNORANDI INA
IVIEIVIU NN AN LU VY

DATE  July 27, 1964
SUBJECT 6th ANNUAL DEC OUTING--September 12, 1964
TO Works Committee FROM Bob Lassen

Place - Camp Ararat

o,
Date - Saturday, September 12, 1964 )

&00 . i 56D
Estimated Attendance - 1600 (1963 attendance - 1400)

Attendance this year must of necessity be limited to hus-
bands, wives and children of DEC employees. Employees who are
not married will be limited to not more than 2 guests.

‘ Estimated Cost--1964 Last Year's Cost

Camp Ararat $170 g $170

Police 90 90

Bus Service 50 50

Maynard Band 200 200

Cartoon Films 25 25

Children's Rides 400 150

Food (labor & supplies) 2,800 o ik 2,400 /7%

Beverages 135 115

Pop Corn 55 50

Cotton Candy 65 60

Prizes 250 200

Rentals (tents, chairs) 100 50

Miscellaneous 150 ___100

TOTALS $4,490 $3,660
Activities

In general, the planned activities will be similar to last

year with an emphasis on a "carnival" atmosphere. This year I

recommend that we have additional children's rides and possibly

a "midway" of game tents. Children's rides are always popular

and are useful in keeping the kids both happy and busy.

In addi-

tion, I feel that we should repeat the cartoon films, pop corn.

cotton candy, hay rides and the Maynard Community Band.

All of

——

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS




6th Annual DEC Outing -2- July 27, 1964

these activities were extremely popular last year.

We will also hold the usual children's contests including
the egg throwing, pie eating, tug of war and sack races. Soft-
ball will be limited to the late afternoon.

Food - No menu has been planned thus far. Suggestions are wel-
come. We must plan on faster service possibly through the use

of a tent to enlarge the present Ararat facilities,

e

RTL/jfr




July 27, 1964

Teleggtfm to Bob Lane
cc: Harlan Anderson
Stan Olsen

Nick Mazzarese

Mr. Varda is very upset because of a rumor that DEC is considering merger with
Bunker-Ramo. This is foolishness. | never heard the rumor before and would never consider

it. Please acknowledge your receipt of this telegram.
Ken Olsen

Telare AB
Industrigatan 4
Stockholm K, Sweden




A Anderaen

INTEROFFICE
MEMORANDUM

DATE '
29 July 1964

SUBJECT

Warranty, Per Call, and Contract Maintenance of Computer
TO Systems FROM

Sales Personnel R, Becknan

Customer Relations Personnel

COMPANY CONFIDENTIAL
INTRODUCTION

This memo iz intended to clarify and insure proper—dissemination
of DEC's policies and practices concerning warranty and poste
warranty maintenance of computer systems, Attached are copies of
our Terms and Conditions, Per Call Maintenance services available,
and Maintenance Contracts available, These are discussed and
amplified below, '
The following subjects are covered: warranty policy; per call
maintenance policy, including compariscn to corresponding IBM
service; maintenance contract policy, including comparison to
corresponding IBM service; policy on providing full time main-
tenance perscnnel; and application of these policies in foreign
areas,

The informaticn here reflects current DEC policy and practicé.
These are certainly subject to change and improvement and your
ccmments and suggestions will be welcomed.

WARRANTIES

DEC's .computer warranty as it appears in the terms and conditions
is fairly typical and covers the replacement of malfunctioning
parts only. Hec mention is made of the work required to determine
which parts are at fault. It has been our practice to interpret
this very broadly and tc provide the trouble shooting and main-
tenance work reguired if the customer reguests it. In additdion,
we attempt to visit every installation periodically and perform
preventive maintenance in order to reduce unscheduled down time
to a minimum, As our facilities and number of trained personnel
increase, we hope to get to the point where the majority of the
actual field service work is preventive maintenance rather than
corrective maintenance, The objective, of course, is to insure
that the customer gets efficient, reliable service from his equip-
ment., This will result in the customer coming back to us fox
additional equipment and will help to convince other prospects
that they should use cuxr computers. In addition, the type of
maintenance a customer receives during the warranty pericd has

DIGITAL EQUIPMENT mwea&gﬁmmYNARD, MASSACHUSETTS




i COMPANY CONFIDENTIAL

= Ds
‘ a significant effect on his interest in our maintenance contract

once his warranty has expired.

Obviously we intend to do much more than the written warranty
itself implies. We do not, however, want to put all of this

in writing for quotation and proposal purposes. The situation
is analogous to our policy of free repair of mcdules. We repair
modules as a standard practice and our module customers {(and
many of our compuier customers) know this, but we do not want

to reduce it to any gort of formal written obligation,

While written quotations and proposals should include a copy

of terms and conditions and let that cover the question of
warranty, it is appropriate to discuss the subject with a poten-
tial customer on an informal basis, The customer can be assured
that we are prepared to help hiwm in any way we can. In general,
We treat warranty maintenance like Plan 1 wmaintenance contracts
{described below) with the exception that we do not charge for
after hours work., Xt should also be pointed ocut to the customer

that he will be billed at our per call rates for any mzintenance ‘

or failures in system compopents that are not supplied and warrantied

q by DEC.

PER CALL MAINTENANCE SERVICE

Attached is a description of our policy on per call maintenance
charges. "Per call" refers to maintenance work that is not covered
by a warranty or a maintenance contract,

Note that the hourly charge is independent of the numbey of
personnel working during that particular call., It is very seldom
that a particulax maintenance problem will reguire more than one
person, but asg part of the training of new field service personnel,
we often send a new man along on a service call to assist and

learn from the man actually performing the maintenance. This is

an important part of the field service training and in the long

run is to the customer's benefit and to our benefit, Most customers,
however, would object tc being charged an hourly rate for what they
would consider an untrained and inefficient maintenance wan.

The hourly charge applies only to the actual time spent working
on site and is fixed regardless of the time of day during which
the work is performed. In other words, we do not charge for
the travel time going to and from the customer's site, and we
q de not charge extra for what would normally be cvertime work.

MAYNARD, MASSACHUSETTS

DIGITAL EQUIPMENT CORPORATION
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The majority of per call maintenance work is done within a

50 mile radius of the office providing the service (the pro-
portion will increase as we expand and get more maintenance
people into field offices). A&As a result, meny calls are handled
on the bhasis of a man going from one place to another rather
than from and back to the office. Determining actual travel
time spent as a result of any one customer's call can be a time
consuming and expensive process. As far as after hours work is
concerned, our normal practice is to receive trouble calls only
during normal working hours, but once the work has started it
continues as long as is practicable or necessary. EBstablishing
a flat rate that does not apply to travel time and is constant
regardless of the actual hours worked is a convenience both to
the customer and to DEC. The rate itself has been established
taking these various factors intce account and at the present
time is considered to be eguitable to both DEC and the customers.

It is interesting to compare our per call maintenance with that
provided by IBM. At first glance their rates seem better than
cure but when you dig into it deeper and take everything into
account, it usually turns out that we are providing more at
equal oxr leas cost. Of course, where IBM really has us is the
fact that they have roughly five times as many maintenance people
{(just for computer equipwents) as we have total employees. As

a result, they {(relatively speaking) can blanket the country and
can claim closer faclilities and faster response. At the sane
time, several of our customers have told us that they get faster
response and betier service from a DEC office 200 miles away
than they do from an IBM office 30 miles away.

IBM's basic hourly rates are $14.50 during regular working hours,
$19.00 outside regular working hours and $21.00 on Sundays and
holidays. On the average it looks like our rate is a little bit
higher, but IBM charges portal to portal and the customer pays
these rates for the time the man is traveling from his office

2o the customer's site and back again. As a vesult, for the
same job our charges would usually be a little bit less. In
addition, IBM's charges are on a man-hour basis. If two men go
on a call during normal working hours, the customer gets charged
$29,00 an hour for the total time from the IBM office to the
customer 's site, fixing the equipment, and back to the IBM office.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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MAINTENANCE CONTRACTS

Attached is a description of the iwo maintenance contract plans
we offer.

Maintenance is not DEC'S primary business. Maintenance work
must show some profit in order to continue providing the service,
but the real profit in maintenance contracts is the continuing
contact with the customer and the cpportunilty to insure proper
operation of the equipment,

From the customer's point of view there are many advantages
to a maintenance contract. First, is the fact that the ceatract
provides for regular preventive maintenance for his system,
Proper preventive maintenance will invariably improve the perform-
ance of the system and will reduce and even eliminate unscheduled
down time due to component failures. A DEC maintenance contract
provides the customer with trained, experienced maintenance
personnel who work full time on nothing but DEC supplied equip-
ment. This further reduces down time due to system failuvres by
reducing the time required to locate and correct a fault. In
‘ addition, changes in maintenance personnel do not result in
costly and time consuming retraining on the part of the customer.
he burden of such training is borne by DEC and in the event of
changes in the DEC mzintenance personnel involved, sufficient
overiap is provided to insure continuity of service. Since
the maintenance contract covers all parts that night be required
it is, in effect, an insurance policy that covers the customer
for catazstvophic failures in his system., The maintenance contract
covers all expenses (including travel and living expenses) ,
which allows the customer to accurately predict what his mainten-
ance costs will be. To the majority of ocur customers this is
an important point since they can usually arrange fox allocation
of a fixed amount per year much more easily than they can get an
open—ended fund to cover waintenance on a pex call basis.

The percentage method of calculating maintenance contract
charges was adopted to simplify the process and to minimize

the cost (both time and money) of administering the contracts.
Obviously, a fixed percentage is more than adequate in some
cases and inadecuate in other cases when considering gpecific
picces of equipment, On a system basis, however, the percentages
reprasent xeasonable averages. The advent of the PDP-5 required
the establishment of the $2400 winimum. The rminimum amcunt
representz average expenses for the ki-monthly preventive
maintenance work pluz a fudge factor to covex parts replacement
and scome unscheduled maintenance calls.

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS
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The printed form indicates that the minimum charge for either
plan is $2400. This is an erxror; it was not a printing erxor,
it was my ervror. At the time the minimum charge was established
it was decided that the $2400 was appropriate in both cases.
Since that time consideration of gpecific cases have proven

that it is unworkable., The ninimum charge for Plan 2 contracts
has been increased to $4000 per year. New sheets with this
correction will be made available and in the meantime the pre~
sent sheets can be used with a pen and ink corxrection to the
Plan 2 minimum charge.

The provision in Plan 1 for additional charges for travel time
outside normal working hours is not rigidly enforced. It was
included primarily to discourage unnecessary requests for after-
hours work. Within reason, we will do some after-hours work without
extra charge, but we don’'t make any promises to the customer in

this vespect. Our usual practice is to continue work once started
in order to get the system back on the air, This provision for
extra charges dees not apply to the travel time required to get

to remote installations

. Note that the description of maintenance contracts does not
obligate us to enter into a contract if we don't want to; for
example, we will not write Plan 2 contracts for those locations
where several hours of airline travel time are required. In
rhese cases the customers probably won't want Plan 2 contracts
because the only really significant difference between Plan 1
and Plan 2 is vesponse time to trouble calls. When airline
travel is involved there can seldom be any significant difference
in response time between a call at midnight and a call at eight
o'clock the following morning. Under these circumstances,
and in the best interest of the customer, it is the company's
right and duty to refuse to enter intc such a contract. In
effect, this restricts the writing of Plan 2 contracts to those
installations that are within reasonable dviving distance of
offices that have permanently assigned waintenance pexrsonnel

As in the case of per call maintenance it is interesting to

compare cur services and charges to those offered by iBM. The
Eﬂﬁacantracta cover all parts and lzbor just as ours do. They
have varying charges depending upon the hours of coverage de~

sired, but they have a much more detailed f{and compiicated)
brezkdown than cur simple two-plan systemn.

°

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS
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IBM makes no specific commitments in regard to preventive
maintenance, PM's are an important part of our maintenance
philosophy. What we’re really shooting for is to see happy
customers once avery other month instead of seeing irate
customers every other day.

Ouxr contracts cover all transportation and living expenses,
whereas IBM charges extra for transportation and living expenses
outside a fifteen mile radius from the office. IBM has enough
people spread around in encugh places that this is an academic
point foxr the wajority of their customers. Ouxr contracts are
figured to include transportation charges for two reasons. One
is the previously noted fact that it's usually easier for the
customer to arrange for a fixed amount for maintenance. Second,
chayrging transportation separately in each case would put us in
the awkward position of essentially telling a potential computer
customer that 1f he buys cur eguipment it will cost him wore to
have it maintained because we're a small company and he doesn't
happen to ke close to one of our offices. The other side of the
coin, of course, is that the local customer may feel that he is
paying extra to help subsidize travel to remote locations. The
answer to that one is that the local customer enjoys shorter
response time and gete a little bit more attentlon just because
he is local and can get hold of us easier.

IBM'a method of figuring maintenance contract charges is completely
different from ours. They establish a dollay amount per month
for each specific type of equipment. The doliar amount refers

to one shift, Monday through Friday maintenance. Anything be-
yond the basic maintenance involves anr additional charge that's
figured as a percentage of the basic chaxge. The table of per-
centages is so long and there are so many possible combinations
that they must use a 7090 to figure out how to quote a wmainten-
ance contract., To get twenty-four hour, seven day a week service
corresponding to our Plan 2 you start with the basic monthly
charge; add 60 per cent for twenty-four hours, Monday through
Friday; add anothexr 15 per cent for twenty-four hours on Satur-
day; and another 18 pexr cent for twenty=-foux hours on Sunday.

The basic monthly rates that IBM has established reflects what

we all know: that scme things are easier to waintain than othexs.
The rates for central processors are much lower, fox example,

than the rates for things like mag tapes and line printers.

Some examples ave given below. Fox purposes cof comparison to

our rates the monthly charges used by IBM have been converted to a
percentage of the seliing price of the item involved. Keep in mind
that our Plan 1 charge is 3 per cent and our Plan 2 charge is

gl IeTxAEeréLQ“UIF’MENT CORPORATION . MAYNARD, MASSACHUSETTS
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APPLICATION IN FOREIGN AREAS

At the present time the policies and charges described above
apply imn all areas.

It is recognized that some variations in the present arrangements
may be required in different countries. Comments and suggestions
from the people concerned in the various offices would be helpful,
In particular, information is required in regard to appropriate
labor rates and geographical limitations.

CONTRACT FORMS

A formal maintenance contract form was drawn up some time ago,
but so far there has been no requirement to reproduce it in
quantity. All of our contracts to date (which are presently
bringing in about $4000 per month) have been either government
contracte on their forms or simply purchase orders that reference
the description sheet and quotation letters.

Detailed quotation and negotiation of maintenance contracts is
handled by Customer Relations. The greatest single factor in
selling maintenance contracts is, of course, the field service

man himself, and the impression the customer has of our mainten-
ance services, Salesmen in the field can be a big help in selling
contracts and we will issue perxiodic notices of warranty expira-
tion dates on the variouz installations in specific areas,

Contact Bob Beckman, Jack Shields, Steve Mikulski, or Alan Ross,
for additional general information or to prepare a specific
quotation on maintenance contracts.

———_

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS




TERMS AND CONDITIONS

OF PRICE QUOTATIONS

The following Terms and Conditions apply to the attached quotation unless specifically modified within the letter of

transmittal .

A.

B.

Prices quoted herein shall remain in effect for sixty (60) days from the date of this quotation.

The prices quoted herein are f.o.b. Digital Equipment Corporation, Maynard, Massachusetts, and do not include
Federal Excise Taxes or any applicable state and local taxes, any insurance costs, or any foreign taxes, includ-

ing tariffs, customs duties or any exporting or importing taxes.
All invoices are due and payable thirty (30) days after invoice date. Payment must be in United States Dollars.

All transportation costs and any special packing or installation costs involved with the delivery of the equipment

quoted herein from Maynard, Massachusetts to location of installation will be paid by the customer.

Any modifications to the equipment or terms specified herein may cause extensions of the delivery dates and/or

increases in the quoted prices.

All of the equipment quoted herin is guaranteed to be free from design and manufacturing defects for a period of
six (6) months following the date of delivery and/or acceptance (see below). Any component which fails during
this period will be reparied or, at DEC option, replaced. This warranty does not cover components which have

been modified without DEC approval or which have been subjected to unusual physical or electrical stress. Upon

expiration of the warranty, system maintenance service is available from DEC on a contract or per call basis.

. The date of acceptance shall become the invoice date and the beginning of the guarantee period described above.

Acceptance shall follow the successful operation of the equipment using standard DEC test procedures applicable
to the system involved. Subject to DEC's approval, the buyer may include special test procedures and programs.
The buyer must bear all costs of preparation and checking of any such special programs, and in no event can the
final testing of the system be delayed by nonavailability of such special programs. Final agreement on test pro-

cedures and programs must be reached no later than thirty (30) days before scheduled delivery date of equipment.
Any standard options, to be added to a system after delivery, will be charged for on the following basis:

Total selling price of added equipment plus 5% to cover field installation costs. These installa-

tion costs are to be not less than $200 nor more than $5,000.

In addition, all applicable travel expenses for person(s) making the installation will be paid for

by the customer.

MAYNARD, MASSACHUSETTS

DIGITAL EQUIPMENT CORPORATION -




o DIGITALEQUIPMENT CORPORATION

FIELD MAINTENANCE SERVICES AVAILABLE

PER CALL BASIS

Digital Equipment Corporation offers field maintenance service for PDP computers and asso-
ciated equipment upon expiration of warranty, on a per call basis.

The services discussed here are available anywhere within the continental limits of the United
States. At the present time, DEC service centers are located at 146 Main Street, Maynard,
Massachusetts; 8939 Sepulveda Boulveda Boulevard, Los Angeles, California, 2450 Hanover
Ave., Palo Alto, California; 1259 Rt. 46, Parsippany, N.J.; 1430 K St. N.W., Washing-
ton, D.C.; 1301 Richmond Road, Ottawa, Ontario, Canada; 910 North Busse Highway, Park
Ridge, Illinois; 300 Seco Road, Industrial Park, Pittsburgh, Pennsylvania; South Melbourne ,
Victoria, Australia; 8 Munchen 22, West Germany; and Paris, France.

Maintenance work performed on a per call basis is subject to the following charges:

1. $20.00 per hour of actual on-site work (minimum charge, $20.00).

. 2. Transportationat $.10 per mile (automobile or actual cost of commercial trans=
portation).

3. Cost of replacement parts.
4, Additional charges for installations in Area 2,

a. $20.00 per day (including travel time).
b. Minimum charge $100.00 plus transportation.

NOTE:
AREA 1 - Within a 50 mile radius of a DEC Service Center.

AREA 2 - Locations more than 50 miles from a DEC Service Center.

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS
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INTEROFFICE
MEMORANDUM

DATE June lst, 1964,
SUBJECT On Foreign Operations
TO Jon Fadiman FROM D. J. Doyle
cc: —hen—oisen

Harlan Anderson & -
. l‘"’l I:‘ ."l i s.a

Dick Mills

John Leng

The Canadian company should provide meny of the amswers to
the questions posed in your memo of May 20th. 1Its first full year
of operation (which ends on June 30th) will provide a sales voluwe
slightly greater than 600,000 Canadian dollars. No real attempt
has been made to measure our efficiemcy, but the following points
should be noted:

l. From the beginning we took on a very large share of our

own accounting and business responsibility. This is a
‘ course of action which is not very cowmfortable, but 1 can
recoumend strongly. The inefficiency is insignificant
coumpared with that which would result if all foreign
administration is carried out from Maynard. The latter
method would require a completely separate accounting and
office staff probably under the direction of intermatiomal
sales. The payment of foreign salaries, income taxes, un-
ewp loywent insurance, workmen's compensation, the collection
of foreign sales taxes, the conversion of curremcy, quoting
and invoicing on sales, delivery follow-up, etc., are functions
which can best be done in the foreigm country.

what this means is that each foreign operation really becomes
a miniature version of Maymerd and all of the Maynard support
facilities are not available to it as they are to the U.S.
branch offices. Any attempt to make them available would
result in extra manpower at Maynard greater tham that which
would be required "on-site”.

The Canadian company now keeps two girls very busy, and the

paper work is still kept to an absolute minimum., For exawple,

we are now being asked to quote F,0.B. Uttawa in some cases

q and we will adopt this as a gemeral policy shortly - this will
mean that we must get into the business of clearing shipments

through customs, arranging for transshipment and keeping account

DIGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSETTS




MEMO (Cont'd) -2 - June lst, 1964,

of shipping charges etc. Shipping goods ''customer to
clear” is most unsatisfactory and often involves two
weeks delay due to the customers' own fumbling.

What has been said so far is that a foreign operation
requires a lot of paper work for smooth operation, and
little can be handled from Maynard, U.S., sales expense
figures are therefore not applicable in measuring foreign
efficiency.

The question cof how much help do we really get from Maynard
should be considered. The U.S., sales machine is available

to us in the form of humans who will travel, and in the

form of advertising material, which is mailed to the customer.
The actual number of sales trips to Canada has been less than
six, with at least as many more being done for installatioms.
(As of now, a certain portion of the installation and warranty
work is being dome by an employee of the Canadian company.)
The Canadian mailing list contains 600 nawes out of the 25,000
total.

Unlike the accounting question, the Maynard facilities are
at our disposal when it comes to sales, but the ultimate
aim must be to provide as much help as possible from the
foreign company itself. As of August, the Camadian company
will be equipped to handle any comceivable sales situation
and will conduct its own programming classes on a regular

basis.

There is nmo sensible reason for doing our own advertising,
although more foreign idemtification will have to accompany
the literature from Maynard im the future.

What this section has said is that whatever the foreign burden
to the U.S., sales force, be it 50% of the 12% sales budget or
whatever, a well equipped foreign operation will remove a large
load from customer relations by handling its own maintenance
and installatioms.

To summarize therefore, a properly operated foreign subsidiary
cannot be considered as an extension of the sales departwent,
either from a cost or management point of view. It is really

..3




MEMC (Comt'd) -

L
-

June lst, 1964,

a small octupus and several cost figures would emter into
the establishment of a discount structure. The ideal
situation would be to have the subsidiary treated as just
another customer and this is very much how the large U.S.
corporations treat their Canadian counterparts,

1f the question of discount structures is in fact urgently
important, I would like to sit down and go over the arith-
metic with someone., The same rule will not apply to all
subsidiaries, since some will become manufacturers and others
will not, and some will take on wore of their self-governuent
than others.

DJD; L} D. J. Doyle.
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June 3, 1964

2 psec Memories

H. Anderson J. McKalip Robert E. Savell
R. Best A. Kotok

E. Harwood T. Strollo

R. Frith R. Lane

In order to insure that PDP-6 system deliveries are not held upit will be
necessary to supply tested 16K 2 microsecond memories to Computer Check-
out according to the schedule below. These will probably all be of the
present design.

Responsibility for ordering early enough and producing to this schedule rests
with Jim McKalip.

MAC A.S.A.P. probable date July 15-22
Brookhaven July 1 probable date August 15-22

Univ. of W, A. Sept. 1

[nventory Sept. 1, Oct. 1

RES/!II
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June 2, 1964

Visit by Brookhaven Engineer

R. Savell N. Mazzarese Gordon Bell
A. Kotok /M. Anderson
R. Lane R. Beckman

Howard Pate will be here Monday-Wednesday, June 8-10 to ask questions
about PDP=-46 hardware so that Brookhaven can connect equipment to it.

TedStrollo, the project engineer, will not be here and as such | have
asked Howard Pate to contact Bob Savell when he arrives.

GB/II




June 2, 1964

R. Hughes R. Best e Arthur Hall
J. Cudmore M. Sandler
K. Olsen D. White

. Anderson

A request from Foxboro for some measure of module reliability led me
to explore the matter yesterday with Jim Cudmore.

It is my understanding that we do not currently have any figures derived
from the raw information which reveal either relative or absolute reliability
of our modules.

We know how many modules have been submitted for repair but not how
how many required repair nor how many were in use and thus liable fo
possible trouble.

At the very least, | would suggest that we find out for all module types
currently in production what percentage of each module type manufactured

(since some date) have required repairs.

| do not see the utility of recording (as | believe we currently do) only
the absolute totals of modules submitted for repair.

AH/II




Mr. Lee Ware

Mr. Ted Knight

Mr. M. Thompson
Major William Clay
Mr. William Chadwell

Mr. Paul Hachigian
Mr. Matthew Tutino
Mr. R. A. Leonard

Dr. Friedman

Mr. Kenneth H. Olsen
Mr. Harlan Anderson
Mr. Robert Lane
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EROFFICE
lViL_h\fO?Ag D‘,

' DATE June 4, 1964
i SUBJECT Rental Discussion Minutes
f TO Kenneth Olsen FROM
Harlan Anderson .— Dave Packer
cc: Win Hindle
i Dick Mills
g Dick Best !
: Stan Olsen

It was decided to offer rental terms to the following potential PDP=-6

customers:
[]® Adams-Keydata
24 University of Arizona
3. Lockheed (Georgia)
‘ Terms will be based on a monthly rate of about 1/30 of price.

Boston College has been offered a time payment plan for a PDP-6.
Terms are: 5 year period with 6% interest on outstanding balance.

Dick Mills will pull together rental information as a first step toward
development of a standard rental policy.

DP:ncs

T

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS




INTEROFFICE
’ H MEMORANDUM

SUBJECT Films for Australia

DATE June 2, 1964

T MQCL/ FROM Harlan E, Anderson
cc: Jon Fadiman and Bob Lane

Several weeks ago | asked you if you could make arrangements to borrow
the Air Force film on the Psychology Laboratory at Bedford and the Sketchpad
Film for use by the University of Western Australia, Have you had any success
on this so far?

Andy

MAYNARD, MASSACHUSETTS

DIGITAL EQUIPMENT CORPORATION
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INTEROFFICE MEMORANDUM

SUBJECT: Microtupe Protection

TO:

PDP-6 List, PDP-6

DATE: June 4, 1964

FROM: Harris Hyman

]

There are three classes of Microtape reels in the cabinet on the PDP-6,

Histw

RED STICKERS:

OTHER STICKERS:

NO STICKERS:

These should have the users initials

Use these reels with write lock onliy.

Free reels

No timing and mark tracks .




DATE  June 12, 1964
SUBJECT Proposed Cost Center Coding - -
TO Works Committee FROM W. Hindle
R. Mills

We would like to discuss the following cost center list at the Works Committee
Meeting next Tuesday. .

Sales 0-29
International Marketing 30 - 49
Engineering 50 - 69
Menufacturing 70 - 89 |
Administration 90 - 100 |
Cost Center Responsibility Code
Home Office Sales S. Olsen 01
Los Angeles Sales S. Olsen 02 ‘
Palo Alto Sales S. Olsen 03
. Washington D.C. Sales S. Olsen 04
i New Jersey Sales S. Olsen 05
| Pittsburg Sales S. Olsen 06
i [llinois Sales S. Olsen 07
, Ann Arbor Sales S. Olsen 09
Orlando Sales S. Olsen 10
Denver Sales S. Olsen 11
| Northwest Sales S. Olsen 12
Texas Sales S. Olsen 13
New England Sales S. Olsen 14
Technical Publications J. Atwood 28
Customer Relations R. Beckman 29
United Kingdom J. Leng 30
Canada D. Doyle 31
Germany G. Huewe 32
Australia R. Smart 33
France J. Fadiman 34
Drafting R. Melanson 50
Engineering R. Best 51
Programming G. Bell 52
Model Shop G. Ceralds 58
Systems - Engineering P. G"ee,ne 54
Test Equipment R. Hughes 55
‘ Computer Checkout E. Harwood 56
Quality Control R. Hughes 57
Mechanical Engineering L. Prentice 58

- AT \ i > | e ACH e e
Y IGITAL EQUIPMENT CORPORATION . MAYNARD, MASSACHUSET




Cost Center

Machine Shop
Small Module Production
G Administration

Personnel

D

Responsibility

M. Sandler
M. Sandler
M. Sandler
M. Sandler
J. Culkins
J. Smith

L. Prentice
. Prentice
M. Sandler
R. Mills

H. Crouse

R. Lassen

r

NN

NN NN

NOC O AMNWN—O

NN

90
21
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Code



INTEROFFICE
° # MEMORANDUM
DATE June 12, 1964
SUBJECT Brookhaven Laboratories

T0 Harlan Anderson FROM /\%;{)}D/Lane

Following several discussions with Dr. Linderbaum at Brookhaven
Laboratories, I found it highly desirable to propose leasing the
Type 570 Tape Unit to Brookhaven for a period of either one or
two years under the following terms and conditions: that during
the first year the equity build up would be 75% of the rental
paid; during the second year the equity build up would be 50%
of the rental paid. The rental rate is $1,000 per month includ-
ing on call maintenance. I realize the above is contrary to
your recommendation; however, I discussed the above with both
Nick and Stan and arrived at the above figures and decision to
make the offer to Brookhaven Laboratories. The possibility of
their accepting is 99%.

CC: Ken Olsen

®

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS
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A INTEROFFICE R Nt i
@j@gj MEMORANDUM R. lane

DATE June 15, 1964

SUBJECT COBOL

Those Concerned FROM George Rice

The following was taken from a recent Air Force Regulation:
"4 General Policiles:

‘a. Automated data systems within the Alr Force are
categorized as follows:

(1) MANAGEMENT SUPPORTING DATA SYSTEMS.
Those which maintain records and produce information or data
in support of management or administrative functions. Sub-
systems concerned with source-data automation, information
retrieval, data display. and similar techniques are included
within the management supporting category when directly re-
lated or integral to such data systems. Systems or subsystems
for training or educational purposes, including advanced
mathematical or similar studies, are also consldered to be
management supporting.

(2) OPERATIONS SUPPORTING DATA SYSTEMS
Those which produce information, usually on a real-time or
near real-time baslis, for decislion making related to direct
command and/or control of forces and also those which support
weather, warning, intelligence, and other operationally
associated functlons. For command or control, and support
systems, the term applies only to the 1nformatlon processing
portion thereof. '

(3) RESEARCH and DEVELOPMENT SUPPORTING DATA SYSTEMS
Those systems or processes which are computational 1in nature
(i.e., simulation, data reduction, test analysis, biometrics,
etc.) and directly support approved research and development
activity.

b. HQ USAF will control and monitor the design of
automated data systems."

The enclosed letter shows that for Management Supporting Data
Systems the Air Force 1s pushing hard to standardize on COBOL.
The PDP's without 1t should still do well 1n categories 2 and
3. We should realize that COBOL 1s becomlng a standardlzed
language and the PDP-6 may be lacking some when selling to
computer centers for business type schools.

Under item b. above "HQ USAF" is located here at Hanscom Field.

DIGITAL EQUIPMENT CORPORATION

MAYNARD, MASSACHUSETTS
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INTEROFFICE
MEMORANDUM

DATE June L5, 1964

SUBJECT COMPUTER OPTION TABLE

TO Computer Guidance Committee FROM Jack Atwood
Dave Packer
Trudy Karr
John O'Leary

In response to a proposal which has had the enthusiastic support
of virtually everyone contacted, Trudy Karr and John O'Leary have
compiled a preliminary "Computer Option Table.® This table
attempts to indicate which options go with which computers and
where details on each option may be found in our literature.

This project could be one of the most helpful side jobs we have
ever undertaken. Properly compiled and periodically up-dated, the
table would tell the salesmen what options we actually offer -
whether or not they appear on the price lists. It could also
sexve as a guide to the distribution of costs among the various
product lines. And it could even bring final agreement on the
desirability of offering certain options about which there is or
may be some difference of opinion between individuals and/ox

departments.

Because I am suggesting that the Table have this sort of semi-
official status, I have asked that it be included for discussion
at the Computer Guidance Committee Meeting on Wednesday, June 17,
before the draft version is circulated for review. I think that
some of the guestions uncovered in gathering information for the
Table can be settled by the Committee, thereby avoiding needless
banter on the part of people with more opinions than responsi-
bilities in the subject areas.

please review the attached copy of the Option Table and bring it
with you to Wednesday's Guidance Committee Meeting. In the
meantime, Trudy and John will be happy to provide any background
information you may want on the data included in the Table.

J. L. A.

£4
Enclosure

MAYNARD, MASSACHUSETTS
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1
¢ COMPUTER OPTION LITERATURE
¥
Option PDP-1 PDP-4 PDP-5 PDP-6 PDP-7
ANALOG-TO-DIGITAL B S -
) Analog-to-~Digital Converter 137
(11-bit) F-55 I I — -
General Purpose Analog-to- 138 138 138 138 138
Digital Converter F-13 (138) F-13 (138) -13 (138) F-13 (138) F-13 (138) B
High Speed Analog-to-Digital 142 142 ) 142
Converter (10-bit) F-13 (142) F-13 (142) F-13(42)
Multiplexed Analog-to-Digital 138/139 13?}/] 39 ) 138/139 138/139 138/139
Converter F-13 (138/139) | F-13(138/139) | F-13.(138/139) | ¢ 15(133/139) | F-13(138/139)
DISPLAYS AND PLOTTERS o
i Incremental Plotter B R 350
S R I — F=886 s
 Osc l”O‘LCpu Dnsolqy 34C 34A 348 o4
F-43/53 (34) F-43/33 (34) F-43/53 " (34) N i 1
Precision CRT Display 30E,G,H,J,K,M | 30D,G,L 30 N 30D
F-13 (30) F-13 (30) F-13 (30) F-13 (39)
Symbol Generator 33 (with30 G, H) 33 (;/rr: 3OG) I
‘ F-13/43 (33) F- 3/43 33)
"~ Portable Display Tester
*(Also used with 31) 371 (with 31) 371 (w.mcoa 31) 371 (with 31) 371 (vmh 31) 371 (wxfh 31)
Monitor Display
*(Also used with 340) 373 (with 30) 373 (with 30) 343 (with 340)
F-65
Phof(;L—JTHpHM Light Pen ‘ 370 ‘370 370 370 o ’3/0
*(Also used with 340 and 31) | F-03 (370) | F-03 (370) F-03 (370) | F-03(370) | F 13 G70)
. Camera Mount N - o ’
* (A | S0 use d mt‘w 340) | 372
|




COMPUTER OPTION LITERATURE (continued)

Option PDP-1 PDP-4 PDP-5 PDP- PDP-7

Precision Incremental CRT 340 340 346 §340—1-34—2+344)
Display F-13 (340) F-13 (340) F-65

Character Generator 342 3427‘77 ]
F-13 (340) F-13 (340) I - B - B )
Subroutine Option 347 347 347

Ultra Precision CRT Display
. F-13 (31) F-13 (31) ] F~l3 (31)

PASBL

MEMORIES AND DRUMS -
T Core Memory 4K | ____170A | 134 | 155 ‘ 161-A (5psec) 14;]
F- B
) Core Mem;ry 8K 4 170B ‘ 135 ‘ 163Band 161F (bpsec) 149
| F-65 |\F-n
Core Memory 12K 170C 161-C
Core Memory 16K 170D 163C (2usec)and
| 16D I
Core Memory Control For 121A,B,C, and D
1,2,3,or4, 170's I e i
Core Memory Extension 171 (with 170) 151 ]_‘1"?
Control R i F=71
Flip-Flop Memory 162
F-65 I
Drum Memory used with Drum
Control 236 and Drum Processor 237
Parallel Drum 23 | ‘




COMPUTER OPTION LITERATURE (continued)

Option PDP-1 PDP-4 PDP~5 PDP-6 PDP-7
Serial Drum 8K 250A (12 bit)
F-53 (250)
Sector Option for 250 251
Serial Drum 16K 2508 (T? bit) N N |
F-53 (250) )
Serial Drum 32K 24E (flying head) 24E (flyinghead) | 250C 24E (flying head) 24E
F-13 (24) F-13 (24) F-53 (250) F-13 (24) F-71 F-13 €24) -
Serial Drum 65K ~flyinghead | 24F 24F 24F 24F .
F-13 (24) F-13 (24) F-13 (24) F-71F-13(249)
Serial Drum 131K - flyinghead | 24G 24G 24G 24G
F-13 (24) F-13 (24) F-13 (24) ) | F-13 (24)
CENTRAL PROCESSOR OPTIONS
Automatic Priority Interrupt ]26w - [ 143 R - 1 a 172
F-15D F-45
Extended Arithmetic Element " 18 - 177
F-13 (18)
High Speed Multiply and ‘ 153 o »
Divide F-53 (153)
IN-OUT CONNECTIONS AND _
CONTROLS
Clock Multiplexer 132 . N
) F-13 (132)
Data Interrupt Multiplexer 133 129 173
,‘ F-13 (133) F-53 (129) -
Device Selector Extension 127
T 131 B ) 136 74 @
F-13 (131) (F-13 (131) B  {F-65 S (R ——




COMPUTER-OPHOMN LITERATURE (continued)

Option PDP-1 PDP-4 PDP-5 PDP-6 PDP-7
High Speed Channel Control| 19
F-15D B
Relay Buffer 140 140 140
MAGNETIC TAPE HANDLING
EQUIPMENT -
Magnetic Tape Transport 50 50 50 50 50
F-15D B F-55 -
Magnetic Tape Transport 570 570 570 570 570
F-03 (570) F-03 (570) F-03 (570) F-03 (570) F-03 (570)
Programmed Magnetic 51 54
Tape Control F-15-D
Automatic Magnetic Tape 52 510 57A 57A 516 .
Control 5-15-D F-13(510) | F-13 (57A) F-13 (57A) F-65 F-13 (57A)
Microtape Dual Transport - gj_w 999 §85 555 555
F-03 (550) F-03 (550) F-55 (F-03 (550) | F-03 (550)
Microtape Program Con- 550 550 550A 551 550A
trol (Word Transfer) F-03 (550) F-03 (550) F-55 F-65 F-03 (550)
Microtape Data Break Con- 553 553 552
trol (Block Transfer) S .
f\—/\,i‘crofope Storage Unit for 530 530 530 530 530
555 - o
PERFORATED TAPE AND CARD
HANDLING EQUIPMENT B I
Card Punch (100 cpm) 40 40 450 460A 40
F-13 (40) F-13 (40) F-55 F-65 F-13 (40)
Card Punch (300 cpm) 4608

([ ]




COMPUTER OPTION LITERATURE (continued)

Option PDP-1 PDP-4 PDP-5 PDP-6 PDP-7
Card Reader (200 cpm) 421 A 421 A 451 A 461 A A21 A
B F-15D F-55 | F-65 e
Perforated Tape Punch 75 75A 76l 75
i F-45 F-55 F-65
Perforated Tape Reader 444 750 760
F=55 F-65
Perforated Tape Spooler (for 435
#2500 Digitronics Reader) S
Perforated Tape Spooler (for 436
-Teletype Punch)
... PRINTERS _
( Automatic Line Printer (300 lpm)| 644 644 645 ‘ 646 o
B - F-65
Automatic Line Printer (1000 |pm) 680
. o o | _ F-65
Data Communication System 630 630
630 Bulletin 630 Bulletin
Printer-Keyboard 65 65 626
F-45 o | _F=65 I D o




June 16, 1964

IBJECT Status: PDP-6 Construction
K. Olsen N. Mazzarese FROU J. Smith
H. Anderson « E. Harwood
S. Olsen R. Savell
R. Best A. Kotok
G. Bell R. Frith
M.I.T. (Project MAC) Delivery 8/17/64

PDP-6-2 Central Processor
Delivered to Computer Checkout.

16K Memory 163C-162 _
Construction completed, delivered to Jim McKalip
for off-line checkout.

ta Control 136

Micro Tape Control 551 and Da
leted, delivered to Bob Reed for

Construction comp
off-line checkout.

Reader, Punch, Printer Control 760, 761, 626
Construction completed, off-line checkout complete,
installed into the central processor.
Missing Modules
Model Number Present Status Available Date
9 - 6203 Assembly 6/26/64
S P Neal - xray /
rookhaven Delivery 9/7/64

PDP-6-3 Central Processor
Logic wiring and power wiring complete. Quality
Control inspection complete and signed off.
Received modification number 17 yesterday, June 15,
1964. Modification will be completed and the machine
available for Checkout June 18, 1964.



Paper Tape Reader and Control 760
Construction complete. Off-line checkout will be
complete by the end of next week.

16K Memory 163-162

o

Engineering Hold": J. McKalip

Micro Tape Control 551 and Data Control 136

Construction 90 per cent complete. Available for
off-line checkout June 22, 1964.

Line Printer 646-3
"Engineering Hold": L. White

Missing Modules

Model Number Present Status Available Date
3 - 1316 Test 6/19/64
6 - 6227 Test 6/18/64
36 - 6205 Test 6/26/64
. 13 - 6206 Final Assembly 6/24/64
9 - 6203 Test 6/26/64
University of Western Australia Delivery 11/16/64

and indicator panels

by |

truction will be completed
by July 10, 1964.

Line Printer Logic 646
"Engineering Hold": L. White

Card Reader Logic 461
Delivered to Jim Sullivan for off-line checkout.

Micro Tape Control 551 and Data Control 136
Will be available for off-line checkout July 1, 1964.

h .
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INTEROFFICE
MEMORANDUM

SUBJECT
Classroom Training

TO FROM
Computer Guidance Committee Bob BecKman

all Sales Personnel

A limited training schedule must be issued due to
ionavailability of instructors, The following schedule
is in effesct immediately. PDOP-5 Programming Course,
convening 3 August 64, one week in length. PDP-5 Main-
tepance Course, convening 10 August, one week,

Attendance will be limited to present customers on 2
first come, first serve basis. Attendance will also be
limited to 9 people with a maximum of 2 for any customer.
‘ Confirmation of etteix ance can be cobtained from Miss Eleanor
Barron, extension & ig, DEC, Maynaxd.

Cancellation for attendance of the courxse will be

h

expected at least one week prioxr to convening date

to allow for rescheduling

-

e

personnel,
A complete class schedule for the remaining portion

of 1964 will be issued by the end of July.

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS

-
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INTEROFFICE
MEMORANDUM

DATE June 17, 1964

SUBJECT )
MIT - Project MAC

TO FROM
H. Anderson R. Lane

I visited with R. Mills today to obtain a final P.0O. on the
traded system. It appears that our original plans included
$156,100 for the Type 166-621. We discussed this one day but
never got around to correcting it. 1In preparing my notes
before I left, I corrected it and now we owe them money on the
trade! I suggested to Dick that he use the "windfall" for
additional micro tape units. He thought that was a good
suggestion.

Further procurements are subject to this contract being
extended and this is expected August 1, 1964. These items
under consideration ares:

Type 163C - 16K, 2 psec memory
Type 162 - Fast Memory
Type 340 - Display (Trade old Type 30)

M. Minsky feels the Model 33 is a step backwards since it
doesn't have upper-lower case, etc. Consequently, he has
asked us to look into the IBM Selectric (which John Ward is
using) and use it on the PDP-6. I advised A. Kotok of this
and he will pursue it from an interface standpoint.

MAC has hired a left winger who represents the Model Railroad
club for an anti MACRO-6 movement. He is to write a super
assembler for the PDP-6. I told Dick we would cooperate in
any way we could and definitely wanted the results - for free!

Dick further requested about 50 additional copies of the handbook
to teach a course at MAC. I said OK! More exposure is very

healthy there!

CC: Nick Mazzarese
A. Kotok
G. Bell

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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DATE June 22, 1964
SUBJECT tatus of PDP-6-2 (MAC) -

70 * 21
P Computer Guidance Committee Alan Kotok

1. Processor 166

We are still waiting for modules (6203).
These are promised for this Friday. In the mean-
ime, vartous mods are being put in. The machine
has run all test programs not requiring the shift
count modules. No trouble is anticipated in getting
the processor going

2. Core Memory 163

This project seems to be having its troubles.
Latest estimate from J. McKalip is August 1 on line.

3. Fast Memory 162

As a result of recent discussions with Bob
Savell, the 162 is now being re-designed to be
associated with only one processor. Bob says that
design should be complete by this weekend, and that
production should be able to start work by 6 July.

“

L, Microtape Control 551

This unit has Jjust been delivered to Checkout.
Bob Reed is out this week, but Dave Ambrose seems
ready to start preliminary checkout.

5. Data Control 136

R. Reed has been checking this unit out for
the past week or so, and as far as I can gather,
there are no bad problems. Again, R. Reed's abse

may cause some delay.

6. Tape Reader 760

This unit has been in use for some time, and
is essentially complete,

7. Tape Punch 761

The punch has been installed 1n the processor
after extensive off-line checkout. It hasn't gotten

- A A Y =T
TAL EQUIPMENT CORPORATION « MAYNARD,
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1180
1209
1236

1026

1136
116!
1162
1183
1165
1199
1237
1259
1262
iz271

285
1290
1313

1016
1052
1143
115C
11893
1247
124G
1269
1297
1307
1318

1190
1261
1283
1294

i0to
1011

1013
1017
1029
103%
1043
1051

jo88
1092

DISPLAY 30U CAMERA EQUIPMENT
DISPLAY DEVELOPMENT» GENERAL
340 DISFLAY DEVELOPMENT AND PROTOTYRE

MAG TAPE = MICRO TAPE

NEW MAGNETIC TARPE DEVELOPMENT TO BE WUSED PRIOR
TO MOREL NUMOER DESIGNATION

RELAY MICROTAPE UNIT DEVELOPMENT

TYPE S7A MAG TAPE CONTROL DEVELOPMENT

TYPE 574 MAG TAPE CONTROL PROTOTYPE

TAPE CONTROL 510 DEVELOPMENT

M=3000 TAPE TRANSPORT PROTOTYPE TYPE 570

TYPE 58C TRANSPORT DEVELCPMENT AND PROTYPE
SOLID STATE MJCROTAPE DEVELORP AMD PROTOTYPRE
MAG TAPE TEST EQUIPMENT

TARPE CONTROL 516 PDP=~& DEVELOR &
TYPE 551 MICROTAPE CONTROL PDP=6 DEV & PROTO
TYPE 552 MICROTAPE CONTROL PCP=5 DEV & PROTO
TYPE 157 INTERFACE S7A TO PDP=5 DEVGPROTOT
TAPE TRANSPORT SIMULATOR DEVELCPMENT

PROTOYVYPE

MEMORIES

CORE MEMORY DEVELOPMENT

MEMORY STACK ASSEMBLY
MAGNETOSTRICTIVE DELAY (LLINE MEMORY
GL.ASS DELAY LINE MEMORY DEVELOPMENT
THIN=F LM MEMORY DEVELOPMENT

FLIP FLCOP MEMORY YYPE 162 DEVELORP & PROTO
2USEC MEMORY DEVELOP AND PROTOTYPE TYPE 1061
WORD ADDRESS MEMORY DEVELORP LINEAR SELECT
PDP=7 MEMORY DEVELOPMENT AND PROTOTYRE
PDP=6 MASS MEMORY

PDP=5A MEMORY DEVELOPMENT AND PROTOTVYPE

DEVELOP

MISCELLANEOQUS [INgOUT

DATA CONTROL 131 DEVELOPMENT PDP~}

DATA CONTROL 136 DEVELOP & PROTOTYPE PDPH
630=4 DATA COMM. SYSTEM FOR PDP=G- ]
PERIPHERAL EQUIPMENT TESTEZR AND PROCESSOR

MODULLES

& MC SYSTEM MODULES

500 KC SYSTEM MODULES

CURRENT DRIVERSe VACUUM TUBE
S JGNAL. CONVERTERS

10 MC SYSTEM MODULES 6000 SERIES
CURRENT DRIVERS. SOLID STATE
VHF MODULLES

CLASSROOM MODULES

MODULE PACKAGING FOR SHIPMENT
10 MC LABORATORY MODULES

Q

JOTITBLnO
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ODRUODTCCGUO

CHIN
LONG
LONG

BOISVERT

VONADA
LAMBERT
LAMBERT
SORENSEN
B8C I SVERT
BO I SVERT
VONADA
BO1SVERY
LAMBERT
SAVELL
DECASTRO
LAMBERY
LAMBERT

MCKAL =
MCKAL IR
WHITE
WHITE
MCKALIP
SAVELL.
MCKAL TP
WARD IMON
CHIMN
MCKAL IR
MCKALIP

1=7/64

SORENSEN
SAVELL
SMITH
HARWGOD

wHITE
WHITE
wHiTE
wHiTE
wHiTe
Whi TE
wHi TE
wHITE
BESY
wWHITE




. P 1093 5 MC LABORATORY MODULES D WHITE
P 10964 500 KU LABURATORY MODULES D WHITE
o 1097 MODULE CONSTRUCTION DEVELOPMENY O WHITE
O P 1098 MODULE TEST DEVELOPMENT D wWHITE
D P 1127 CURRENT CALIURATUR DEVELOPMENT D WHITE
D P 1148 TELETYPE LINE UNIT DEVELOPMENT MODULES D WHITE
O P 1172 ANALOG MODULE DEVELUPMENT D wHITE
D P 1185 MECHANICAL DESIGN OF MODULES L. PRENTICE
R 1268 SILICON MODULE DEVELOPMENT D WHITE
F 1288 AUTOMATED HBOARD PRODUCTION L INE L. PRENTICE
D P 1291 MECHANICAL DESIGN FOR 18=36 SERIES MODULES i. PRENTICE
D F 1302 2 MC SYSTEM MODULES 18=386 SI1ZE D WHITE
D P 1303 10 MC SYSTEM MODULES §8=386 SIZE D wWHITE
O P 1304 COMPUNENT DEVELOPMENT T STOCKESBRAND
D P 1310 MEMORY MODULE DEVELOPMENT D wHITE
PARER TAPE
D 1217 75=B PUNCH AND CONTROL DEVELOPMENT PDP=5 E DECASTRO
D 1230 760PAPER TAPL READERLCONTROL DEVGPROTCO PDP-6 E SAVELL
o 1231 T6IPARPER TAPE PUNCH & CONTROL DEVEPROTO PDP-<6 E SAVELL
0 1233 3 PHASE PARPER TAPE RZIADER. DEVELOPLGPROTO T STOCKEBRAND
D P 1272 PARER TAPE READER ENGINEERING R SAVELL
D P 1273 PAPER TAPE PUNCH ENGINEERING R SAVELL
D 1276 75«A PAPER TAPE PUNCH AND CONTROL PDP=4 R SAVELL
POP=}
D P 1020 PDP=1 DEVELUOPMENT G BELL
PDP<=4
D P 1062 PDP=4 DEVELOPMENT A HALL
D F 1157 POP=4 AUTOMATIC MODULE TESTER J CUDMORE
D 1195 PRP=4=100RPERATION -~ ENGRe COMPUTER A HALL
1260 PDP=4»19 OPERATION = MAG TAPE COMPUTER R BOISVERT =T/6¢
D 1277 PDP=4 PROTOTYPE OPLRATION A HALL
PDP=5
D P 1177 PDP=5 DEVELOPMENT E DECASTRO
O 1191 PDP=5 PROTOTYPE OPERATION A HALL
D 1315 PDP=5A DEVELOPMENT E DECASTRO
D 1316 PDP=5SA PROTOTYPE COMSTRUCTION E DECASTRO
PDP=6
D P 1178 PDP=6 DEVELOPMENY G BELL
D 1205 POP=6 PROTOTYPE G BELL
D 1250 DRUM PROCESSOR TYPE 167 DEVs & PROTOTYPE G BELL
D 1300 PDP=6 1G DEVICE TESTER DEVe & PROTOTYPE E HARWCOOD
D 1311 TwX INTERFACE. DEVELOPMENT & PROTOTYPRE A KOTOK

POP=7
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1282

1292

1194

1228
1229
1274
1275
1239
1298

1032
1096
1219
1256
1257
1263
1264
1265
1266
1267
1280
1293
1296
1299
1317

1018
1021
1057

PDP=7 DEVELOPMENT AND PROTOTYPE

LINC DEVELOPMENY
LINC

PRINTERS AND TYPEWRITERS

20 COL LINE PRINTER & CONT DEVELOP &
FOR MODULE TESTER

PRINTER KEYBOARDGCONTROL TYPE 626 DEVE PROYTO
646 LINE PRINTERGCONT 300 LPM DEVGEPROTO PDR=6
TYPEWRITER ENGINEERING

PDP=5 ASR TELEPRINTER AND CONTROL

680 LINE PRINTER AND CONTROL 1000 L.PM PDP=6
64 LINE PRINTERGCONTR ANELEX 300 LPM PDPls&e

PROTOYYPRE

PROGRAMMING

PDP=1 PRCGRAMMING

PDP=4 PROGRAMMING

PDRP=5 PROGRAMMING

PDP=6 PROGRAMMING

PROGRAMMING SYSTEM DEVELOPMENT

PDP=1 MAINTENANCE AND DIAGNOSTIC PROGRAMMING
PDP=4 MAINTENANCE AND DIAGNOSTIC PROGRAMMING
PDP=5 MAINTENANCE AND DIAGNOSTIC PROGRAMMING
PDP=6 MAINTENANCE AND DIAGNOSTIC PROGRAMMING
COMPUTER=AIDED DESIGN

PDP=4 PROGRAMMING SYSTEM

ACCOUNTING PROGRAMMING

MANUFACTUR ING PROGRAMMING

ADVERTISING PROGRAMMING

LINC MAINTENANCE AND DIAGNOSTIC PROGRAMMING

SPECLAL SYSTEMS

MEMORY TESTER DEVELOPMENT
CORE HANDLER

CORE TESTER DEVELOPMENT

Page 4
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WILSON

RUDERMAN

CUDMORE

SAVELL
wHITE
SAVELL
DECASTRO
WHITE
WHITE

MORSE
FELLOWS
PORTNER
BELL
MORSE
HANTMAN
HANTMAN
HANTMAN
HANTMAN
STEIN
FELLOWS
MILLS
SANDLER
ATWOOD
HANTMAN

GREENE

GREENE
GREENE
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SUBJECT Cost Center Coding DATE June 24, 1964
Re-issue : Revised July 8, 1964
TO All managers FROM R. Dill

Effective June 29, 1964, this revised cost center list should
be used. The change involves the use of numeric codes instead
of Alfa codes.

The names of the cost centers have not changed as such. The new
listing follows.

Cost Center Responsibility Code
Home Office Sales S, Olsen !
Los Angeles Sales S. Olsen -
Palo Alto Sales S. Olsen 3
Washington D.C. Sales_ S. Olsen_ 4
New Jersey Sales S. Olsen 5
Pittsburg Sales S, Olsen 6
Illinois Sales _S. Olsen i
Ann Arbor Sales S, Olsen 8
Orlando Sales S. Olsen 9
Denver Sales S, Olsen 10
Northwest Sales S. Olsen _ b
Texas Sales S. Olsen 12
New England Sales S, Olsen 13
Technical Publications J._Atwood 14
Customer Relations R, _Beckman 15
United Kingdom J._Leng 16
Canada D. Doyle __ 17
Germany G. Huewe -
Japan J. Fadiman 19
Sweden B J. Fadiman 20
Australia R. Smart 21
France J. Fadiman 22
Drafting R. Melanson 23
Engineering ~_ R. Best 24
Programming G. Bell 25
Model Shop G. Gerelds 26
Systems-Engineering P. Greene 27
Test Equipment R. Hughes 28
Computer Checkout E. Harwood 29
Quality Control R. Hughes 30
Mechanical Engineering L., Prentice 31
Production Control M. Sandler : 32




Silk Screening M. Sandler e SO
Module Assembly M. Sandler 34
Final Test M. _Sandler 3.
Maintenance J. Culkins 36
Sub System Assembly Jo _Smith 37
Sheet Metal L. Prentice 38
Machine Shop L. Prentice 39
General Administration R, Mills 41
Purchasing H. Crouse 42
Personnel R. Lassen 43




DATE June 24, 1964

SUBJECT Checkout of Brookhaven PDP-6-3
TO Computer Guidence Committee FROM Ed Harwood

The Central Processor arrived in the Checkout area on Friday, 6/19/64,

with some of the large modules missing (6205, 6206). These are

expected by 6/26/64.

As soon as the modules are delivered, we should go on two--ten hour,

two-man shifts..

On the assumption we have manpower to do this, I expect the check-
out of the Central Processor to take at least ten weeks. We will
need one more month to get the whole system out of the house and
into the trailer. Total time - 3% months.

To further insure that we deliver in this time, we will need one,

and possibly two, back-up men to cover for vacations during this

PEerloQ.s.

&

y O T I L PO . .7 TA G a1 AdAarad nAacs Iyl onA1 33+ £

The followling people shouUld Be conslicered pOossidie candalicates Ior
& & i

i | T mrarln NMA T T 7~~~
Le Herxrp Millman ce
P, i) 17 T~ &l
2. Don Murpnhy CC

. Ted Strollo Eng

3

4. Bill Colburn Eng
5. Bob Clemens F.S.
6

. Ken Senior FJS s

RPORATION « MAYNARD, MASSACHUS




INTEROFFICE MEMORANDUM

DATE

o

6/25/64
SUBJECT: Sales Programming

10: Computer Guidance Committes FROM: N. Mozzarese
J. Ridgeway

In an effort 7o icﬁ-en"’y ihe preblems in the sofiware area end
separcie fact from fiction, Jack ngcwmy, Bob Beckman and
myself have spent a good Cz:mi of time in the last month ana- -
lyzing the sifuation.

It is qmie clear that our customers are, in genersl, qusue
dissatisfied with our sofiware. This creaies a need for ex-
p@ﬁswm quick fixes (i.e., sending Dove Fellows to JPL for

a week) and acis as o detervent in future sales. We have,
therefore, decided o create a new sofiware group headed by
Juck Ridgeway which, generally, will be responsible for pro~
gram maintenence, documentaiion, and descripiion as well as

ing our scfrwcsa'e a "salesy” look.

¥
givi

The functions of this group are outlined in the following and
have been discussed and agreed o by Stan Olsen, G ordic«n Bell,

Nick Mazzarese, Bob Beckman, Win Hindle and Jack Ridgeway.

It is proposed that the name of this group be "Sales Programming”

!"“X/h




‘ A. Program Documentation and Maintenance

1. Documeniation

All programs for customer use will be submitied o
the sales programming group before distribution.
The symbolic program tape, lisiing, and write-up,
as prepared by the original author, will be sub-
mitied.

The tape will be o working version which has been
verified or cetified by the original programmer.

The write-up will be a technical explanction of
the program ond will contoin the information
specified in the write-up standards.

If the data supplied by the systems or engineering
programmer is not sufficient or not in a usable fom,
the original author will be requested to supply the
correct data.

submitted program according to the usage descripfion
in the technical write~up. Any differences in the
operation of the progiom and the specifications sub-
mitied by the programmer will be discussed and the
appropriate corrections made {either in the fape or
write-up). Af this time all program bugs will be
removed and minor modifications will be made.

’ The sales programming group will attempt to use the

By checking, debugging and modifying the original
progrom the sales prograrmmer will become familiar
enough with the progiom to clean up the tape, make
the symbolics more meaningful, improve the flow
chart, ond rewrite the program documentation. In
addition fo the documentation aspect, the sales
programmer will have encugh of a working knowledge
of the program to maintain it.

2. Maintenance
There are two categories of program mainfenance:
a. Proposed or suggested program modifications
l These will come from both in house users
i They will be d fed
and cusfomers. y will be documente

and filed in the library and periodically
reviewed.

e




W

Depending on their worth and/or ease
of implementation, the modifications
will be made and a new write~up and
tape will be made. This in no way
affects the operations now connected
with the DECUS library. Straight
forward modifications will be made by
the sales programmers and gross changes
will be made with cooperation from the
original progremming group. This type
of change will be kept at a minimum.

b. Program Errors (Bugs)

These will receive immediate attention
and modified tapes will be distributed.
Again most of these fixes can be made
by the sales programmers.

To implement these procedures, we have fo do the
following:

1. Inform all users that we have a maintenance
procedure.

2. Request that all outside users eppoint a
delegate to communicate with DEC. This
delegate will help keep down the noise
by being a single channel from each cus-
tomer and by doing some preliminary
evaluation before modifications are re-
quesited. All users will be informed of
the procedure and their cocperation will
be requested. '

B. Program Distribution

New users will be given a complete set of programs and
their names will be added to the distribution list. When
modifications are made in write-ups or tapes they will be
redistributed to the users with a memo describing the changes

made.

A backlog of tapes and write-ups will be maintained so that
new users will not wait to receive their materials.




oy

" All sales offices will receive o copy of new write-ups and
possibly receive progrom tapes if they have a computer.

Joan Cowles will continue to take care of the distribution.
She should have some assistance. Jack Ridgeway will
supervise her and establish some procedures and schedules.

C. Software Sales

1. Help present and future customers appreciate the ad-
vantages of our software by direct contact as well as
by offering direction and assistance to the rest of the
sales staff in becoming more sofiware oriented.

2, Assist advertising in their efforfs fo meke brochures,
product bulletins, and option write-ups more sofiware
oriented.

3. Prepare software specifications in the form of capa=
bilities and comparisons as well os other sales aids.

write or coordinate the writing of demonstration pro-
grams.

' 4. Set up demonstrations for visitors and shows and either

a. Design and implement demonsiration
programs that will display the compe-
tence of cur processors in various data
processing aveas {i.e., process conivol,
physics applications, medical applica~
tions, etc.).

D. Customer Programming and Assistance

1. Answer customer’s technical questions relating to pro-
gramming of our computers.




1 LI INTEROFFICE - |
tl MEMORANDUM

DATE June 26, 1964
SUBJECT  Your Memo Of June 17 Concerning PDP-6 Computer Systems

TO  Bob Lane FROM Bob Savell

If you will pull out your copy of my memo for June 3 ¢oncerning two microsecond !
memories you will see that Jim McKalip is suppose to be producing for five which
would be done soon enough to meet the schedule you suggested. In addition, |
would like to suggest the following delivery schedule:

P S B PR (N BT e L Ki

Serial Number Delivery Date To The Customer
N (L §5 for L. R. L. — Novermber 30 !
5 6 for Rutgers — g December 21
#7 for Oregon January 15 ;
#8 for Adams February 10 :
#9 for Univ. of Pennsylvania February 28 |

Please note that the Oregon system, which is a very large one, will be a real dog :
to deliver by this date as it will not go to Checkout until sometime during September.
Please consider my recent memo on checkout time as soon as possible in order that we
may avoid unhappy customers.

Copies to: E. Harwood
N. Mazzarese
G. Bell : i
J. McKalip , 5
R. Beckman !

RES/II

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS
e
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June 29, 1964
The problem of FORTRAN Maintenance

H. Anderson - " Dave Fellows
J. Ridgeway / '
R. Wilson

~ He. Morse III

x(

1) The operating systems. (status)

There are two (executive) operating systems on the books,
one for microtape, one for normal mag tape. Thg microtape system
has nﬁt been worked on since April 21 orx thereaﬁouts when develop~
ment work was stopped to prepare for the SJCC.

'The normal mag tape system which I feel has more potential than
the microtape system and is in fact easier to implement has not been
worked on for ten days (see g 4)

2) Dit recently took the trouble to send me a memo which makes the
following points:

a) New Fortran tapes are not documented.

b) The operational Fortran language is not properly documented.

c) Is the library operating being properly supervised (Fortran)?

d) There are entirely too many Fortran tapes.

e) A suggestion to re-program format statement processinge.

3) Comments on ¢ 2
a) This is a reasonable objection. I have been writing "Fortran

System Notes" for information on any pertinent subject and this is

certainly one.




(Existing notes: .

The Fortran assembler qua assembler; Error Reports, Diagnosis,

Corrections and use of the IEM Compatible 57A Fortran opsys.)

b) I had hoped that Shag Graetz céuld do this but it is not
reasonable to expect anyone unfamiliar with the details of the
Fortran produced machine language to write about it. This is
something I will have to do; a limited and capsule version
appears as appapdix one in the “Summary"”. One of the necessary
subjects is an exhaustive treatment of arrays;and their handling.
¢) Supervising the librarian is my responsiﬁility in this area;
I've been trying but..for example, I don't know to whom tapes

have been sent or system notes. The list of Fortran users is

~nearly as long as that of PDP-4 users.

‘ d) At present there are four binary systems in the library.

I have on my desk a request from Mass CGeneral Hospital to supply

a 4K version with EAE capability. The point Dit makes is that
with proper documentation of the English tapes we could ask the
customer to assemble his own version from a large symbolic library.
If the documentation existed, this might be feasible. but there
are problems. For e#ample. every time an error is found (see g4)

a new English tape must go out to the user with the necessary

eventuality:




—= 0O €& € 2

-

1) Either he‘must be sufficiently competent to write and
‘lassemble (or use DDT) his o@n binary patch,

2’ or he must reassemble the operating system, get new defin-
itions for the assembler, make & new symbol table for same,
‘and reassemble his library tape.
Neither of these procedures is too formidable or particularly
terrifying to a competent programmer versed in our system, »
but I hesitate to ask this competence of Dr. Lidofsky at
Columbia, Dr. King at Mass. General Hospital, not even sure
of Don Norman at Harvard —-- the non-programmer physicists
at Harwell -- etc. The pqint béing that so many of our pfgsent
users are insufficiently competent. The alterﬁative is hiéher
cost to us for porgram maintenance, for e#ample, £ive docu-
mented and probably different error corrections for one
detected error.
e) No matter how valid re-programming might be, 1 don't
believe it should be done. We can't continually're-sﬁart
and make money on the deal.

4) Since the Fortran System tapes were put‘into the library, the

following errors have been noted:
a) “A" format input. ‘A parenthesis was lost from an edited
tape giving an introduced error.

b) Floating divide was reported by Foxboro to have an error.

This took three days to find, diagnose, and cure; the algorithm
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used had a rather subtle error.

c)‘ Floating point éddition with EAE had an error. I found

this when I took advantage of tﬁe presence of an EAE in check-

out to give the modified programs a good work-out; this had

not previously been done.

d) Both Dr. Norman at Harvard and Dr. Lidofsky at Columbia

reporfed that ﬁollerith Output did not worﬁ on their brand new

tapes.. It turned out to be a problem with thé slash punctuation

(C/R) when used alone with a Hollerith list item.
5)‘ Many of our pcotential customers for Fortran Systems have bench-
mark problems which they would like to see fun. One which I did for
George Rice recently took & day to re-write and run -- it was a ﬁatrix
triple product of dimension 30 x 30. My agenda for this evening is
another one of like nature for potential customers from RePeLie == I
regard this as a necessary and proper thing for me to do since no one:
else can, but it is time consuming. As an aside, card input for
Fortran (Dit thinks this works), card input for the opirating system
(non existent) and data handling for micro-tape (non-existend) have
been reqguested by these customers.
6) The point of all this is to suggest that Fortran for both the
PDP-4 and eventually the PDP-7 is time-consuming in the extreme. From
¢ 1 you'll note that the operating systems (necessary) are progressing
hardly at all (I did work on the second for a day recently). Modifi-

cation of programs for the PDP-7 stands at aksolute zero. We've
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discussed tais before, but reiteration can't hurt. The potential
market for the 4-7 as é‘Eortran processor has hardly been scratched,
but old customers need support, new customers need selling and guar-
anteed support. At the moment my time is budgeted tp to and beyond
the hilt. We need a more sophisticated assembly system for the 7.
"What is to be done?" |
7) I've effected a fapprochement,‘at least temporarily, with Lidofsky
at Columbia, who felt I'd insulted him, and Norman at Harvard who
felt I was neglecting him. I'll spend a day at Harvard next week ==
an unpredictable but necessary expenditure of time. Some further notes:
a) 'Lidofskvaould’like to write line-at-a-time records on
mag tape for listing on his line printer. The present opsys
- writes one card records, one item per card which is not too
appropriate for line printers. I've promised him to look into
it, not sure how much programming is involved. Notice that
unless we restrict the peripheral configuration of a Fortran
System, which I regard as undesirable, re-prog:amming and
extension of existing programs will always be implied.
'b)  Harwell (and possibly JPL) have an extended memory.
Subroutines and/or documentation should be provided to allow

“them to access data out of the Fortran core bank.




INTEROFFICE
H MEMORANDUM

DATE June 29, 1964
SUBJECT The problem of FORTRAN Maintenance

TO » ;H. Anderson FROM Dave Fellows
J. Ridgeway
R. Wilson

H. Morse III
1) The operating systems. (status)

There are two (executive) operating systems on the books,
one for microtape, one for normal mag tape. The microtape system
has not been worked on since April 21 or thereabouts when develop-
ment work was stopped to prepare for the SJCC.

The normal mag tape system which I feel has more potential than
the microtape system and is in fact easier to implement has not been
worked on for ten days (see & 4)

2) Dit recently took the trouble to send me a memo which makes the
following points:

a) New Fortran tapes are not documented.

b) The operational Fortran language is not properly documented.

c) 1Is the library operating being properly supervised (Fortran)?

d) There are entirely too many Fortran tapes.

e) A suggestion to re-program format statement processing.

3) Comments on g 2
a) This is a reasonable objection. I have been writing "Fortran

System Notes" for information on any pertinent subject and this is

certainly one.

MAYNARD, MASSACHUSETTS

DIGITAL EQUIPMENT CORPORATION




(Existing notes:

The Fortran assembler qua assembler; Error Reports, Diagnosis,
Corrections and use of the IBM Compatible 57A Fortran opsys.)

b) I had hoped that Shag Graetz could do this but it is not

reasonable to expect anyone unfamiliar with the details of the
Fortran produced machine language to write about it. This is
something I will have to do; a limited and capsule version
appears as appendix one in the "Summary". One of the necessary
subjects is an exhaustive treatment of arrays and their handling.
c) Supervising the librarian is my responsibility in this area.
I've been trying but, for example, I don't know to whom tapes
have been sent or system notes. The list of Fortran users is
nearly as long as that of PDP-4 users.

d) At present there are four binary systems in the library.

I have on my desk a request from Mass General Hospital to supply
a 4K version with EAE capability. The point Dit makes is that
with proper documentation of the English tapes we could ask the

customer to assemble his own version from a large symbolic library.

If the documentation existed, this might be feasible. but there

are problems. For example, every time an error is found (see g4)

a new English tape must go out to the user with the necessary

eventuality:

L —
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; 1) Either he must be sufficiently Competent to write and

‘ assemble (or use DDT) his own binary patch,

2) or he must reassemble the operating system, get new defin-

itions for the assembler, make a new symbol table for same,

and reassemble his library tape.

Neither of these procedures is too formidable or particularly

terrifying to a competent programmer versed in our system,

but I hesitate to ask this competence of Dr. Lidofsky at

Columbia, Dr. King at Mass. General Hospital, not even sure

of Don Norman at Harvard -- the non-programmer physicists

at Harwell -- etc. The point being that so many of our present

users are insufficiently competent. The alternative is higher

cost to us for porgram maintenance, for example, five docu-

mented and probably different error corrections for one

detected error.

e) No matter how valid re-programming might be, I don't

We can't continually re-start

and make money on the deal.

the

|
?
1
i
‘ believe it should be done.
i
i 4) Since the Fortran System tapes were put into the library,

following errors have been noted:

a) "A" format input. A parenthesis was lost from an edited

tape giving an introduced error.

b) Floating divide was reported by Foxboro to have an error. ?

. This took three days to find, diagnose, and cure; the algorithm |
|
L
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used had a rather subtle error.

c) Floating point addition with EAE had an error. I found

this when I took advantage of the presence of an EAE in check-

out to give the modified programs a good work-out; this had

not previously been done.

d) Both Dr. Norman at Harvard and Dr. Lidofsky at Columbia

reported that Hollerith Output did not work on their brand new

tapes. It turned out to be a problem with the slash punctuation

(C/R) when used alone with a Hollerith list item.
5) Many of our potential customers for Fortran Systems have bench-
mark problems which they would like to see run. One which I did for
George Rice recently took a day to re-write and run -- it was a matrix
triple product of dimension 30 x 30. My agenda for this evening is
another one of like nature for potential customers from R.P.L. —— I
regard this as a necessary and proper thing for me to do since no one
else can, but it is time consuming. As an aside, card input for
Fortran (Dit thinks this works), card input for the operating system
(non existent) and data handling for micro-tape (non-existend) have
been requested by these customers.
6) The point of all this is to suggest that Fortran for both the
pDP-4 and eventually the PDP-7 is time-consuming in the extreme. From
# 1 you'll note that the operating systems (necessary) are progressing

hardly at all (I did work on the second for a day recently). Modifi-

cation of programs for the PDP-7 stands at absolute zero. we've

e
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discussed this before, but reiteration can't hurt. The potential
market for the 4-7 as a Fortran processor has hardly been scratched,
but old customers need support, new customers need selling and guar-
anteed support. At the moment my time is budgeted up to and beyond
the hilt. We need a more sophisticated assembly syétem for the 7.
"What is to be done?"
7) 1I've effected a rapprochement, at least temporarily, with Lidofsky
at Columbia, who felt I'd insulted him, and Norman at Harvard who
felt I was neglecting him. I'll spend a day at Harvard next week --
an unpredictable but necessary expenditure of time. Some further notes:
a) Lidofsky would like to write line-at-a-time records on
mag tape for listing on his line printer. The present opsys
writes one card records, one item per card which is not too
appropriate for line printers. I've promised him to look into
it, not sure how much programming is involved. Notice that
unless we restrict the peripheral configuration of a Fortran
System, which I regard as undesirable, re-programming and
extension of existing programs will always be implied.
b) Harwell (and possibly JPL) have an extended memory.
Subroutines and/or documentation should be provided to allow

them to access data out of the Fortran core bank.

| ———
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INTEROFFICE MEMORANDUM

oy

‘UBL,J:'.E(_’.‘E@ JOB ALLOCATION, MECHANICAL DESIGN DATE: June 30, 1964

-

'O: All Engineers
K. Olsen

FROM: Loren Prentice

. S. Olsen )

h H, Anderson
N. Mazzarese
M. Sandler
J., Smith

: R. Maxcy

¢ R. Maroney

' K. Peirce
H. Crouse
B, Brackett
W. Hindle

‘To better acquaint all engineers and management with job responsibility
within the mechanical design department, a memo will be issued pericdically
tag required,

JOB NUMBER OR
__EN NUMBER _

ENGINEER DESCRIPTION

Ron Cajolet DOGo000001178 PDP-6 Development 90% |
DO00000001236 340 Dieplay Development and 9T%
prototype
DO0000C001209 Digsplay development, general 78%
D000000001023 Mount ing Panels -
DGO0000001177 PDP-5 Development
DNoo000001282 PDP-7 Development and Prototype 80%
DOC0000001297 PDP~7 Memory Development and 30%
Prototype
DOOCOO0001023 Mounting Panels, 1942 50%
f M000000010000 Dynasert holding plates 35 %
? C000000002945 Console push button & light 90%
‘ ; gection .
Dick Clemente DPOOC0OGO0O001304 Component Development 10%




. JOB NUMBER OR
ENGINEER EN NUMBER

Phil Backholm

@

D000000001249
P000000001288
DPO00000001291

DO00C00001026

DPO00000001023

DPO00000001304

Dick Richardson  P000000001185
0000000000033

0000000000034

Ioren Prentice 0000000000001

0000000000004

D000000001237

Dpo00000001304
0000000000008

D000000001282
DO0000C0C01291

0000000000002
' 0000000000036
0000000000033

0000000000034

DESCRIPTION
2USEC Memory Development
and Prototype

Automated Board Production
Line

Mechanical Design for 18-36
Series Modules

New Magnetic Tape Development

% COMPLETE

60%

20%

75%

50%

to be used prior to model number

degignation
Mounting Panels, PDP=7

Component Development

Mechanical Design of Modules
Sheet Metal Shop Adm.
Machine Shop Adme

General Engineering,
Building Layout

Standards

Solid State Microtape
Development & Prototype

Component Development
Security

PDP-7 Development and
prototype

Mechanical Design for 18-36
Series Modules

New Test Equipment
Mechanical Engineering Adm.

Sheet Metal Shop Adm.

Machine Shop Adm.

50%

15%

100%

0.5%

30%

15%

10%

30%

parts ordered



JOB NUMBER OR

ENGINEER —.EN_NUMBER DESCRIPTION % COMPLETE
’n FitzGerald D000000001178 PDP~-6 Development 20%
PO00000001288 Automated Board Production 50%
Dave Nevals C00000002009¢ Brookhaven PDP-6 25%
C000000020105 University of West Australia 40%
PDP-6
PO00000001136 Relay Microtape Unit Development 30%

reel holder

DP0O00000001023 Mounting panels, fabrication 30%
process for module racks

Scott Miller D000000001136 Relay Microtape unit development, 50%
clean-up _ ; 4
D0o0000001178 PDP-6 Dewe]opm;nt¢ clean-up 95%
‘ DO00000001301 New A-D Develop, case 25%
DO0C0000001282 PDP-7 Development and Prototype °8%
DOCC000001291 Mechanical Design for 18-36 90%
Series Modules
D000000001292 Linc Development 10%
DO00000001 315 PDP~5A Development 5%
PO00000020009 A-D-A Converter 20%
DN00000001088 Module Packaging for shipment OPEN
Computer Cabinet Design 30%
Product Identification OPEN




INTEROFFICE
MEMORANDUM

DATE 30 June 1964

SUBJECT 630 Data Communication System
TO Gordon Bell FROM D. Smith

Your ability to monopolize this company, to insure that your
projects come first, has caused me quite a bit of hardship. It
just seems that if it isn't your idea, there must be a better way.
Well, I'm tired of defending the 630 System. I feel that I have
surmounted many obstacles (intended or otherwise) in order to make
the 630 a computer option.

Your recent suggestions that possibly the 630 would fare much
better if I were in the Engineering Department, sort of disturbed me.
I would like to suggest that advancement of the 630 is not dependent
upon my location within Digital but that the 630 will advance much
more rapidly under your control, direction and domination. I feel
that the advancement of the 630 System should not be delayed further
and therefore, I am presenting you with the complete system. Attached
to the system are a fair amount of loose ends. These primarily exist
due to your domination in a number of critical areas during the non-
priority reign of the PDP-6. These should pose no problem to you
due to your ability to get things done, at the expense of others.

I would like to suggest that this matter be given your immediate
attention since some systems have been or are about to be ordered and
there are still no production type prints.

I think that July 2 should afford sufficient time for your
assuming complete control of the 630 System.

I do not wish to exchange ideas or opinions with you concerning
this decision unless you are in complete agreement with it. (You
should recognize this method of squelching oposition).

cc: Ken Olsen

H. Anderson+
. Olsen
» Mazzarese
. Best

W2z nm

MAYNARD, MASSACHUSETTS

DIGITAL EQUIPMENT CORPORATION -




INTEROFFICE
H MEMORANDUM

DATE 30 June 1964
SUBJECT FDP-5 Systems for ITT - the Status of the project is as tollaw%

TO Nick Mazzarese FROM D. Smith

l. R. Lane watching over things very closely. Making customer
contacts.

2. Ed de Castro PDP-5 design and liason with Dick Tringale
on Drum System

3. Gordon Bell and A, Kotok doing inexpensive teletype interface.

The capabilities of the above group tend to reflect that suf-
ficient Engineering and Sales effort have been delegated to the project.

I see no reason to be held responsible for the project and will
assume that my responsibilities in this area cease with the issuance

of this memo.

cc: K, Olsen
H. Anderson.—
S. Olsen

DIGITAL EQUIPMENT CORPORATION - MAYNARD, MASSACHUSETTS
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| INTEROFFICE _ |

(£l MEMORANDUM |

DATE 30 June 1964
SUBJECT Digital Spare Prices

TO Ken Olsen FROM D. Smith
= H., Anderson

. Olsen

. Mazzarese

. Simeone

Kuyamjian

Z w0

O o

Attached is a list containing Digital purchased products.
Problems arise due to the various methods of mark-up on these
items. When quoting spare items to customers other problems
arise.

If columns in the attached list could be completed and
the Spare unit price be distributed, many pricing problems
would be eliminated.

(]

The availability of the DEC pricing cost should be a valuable
aid for those who design special or new systems.

DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS




l. Our cost is in our buying quantities.

2. Pricing is for unit only (includes 6 months warranty costs).

3. The price of any major modifications or additional hardware,
engineering, special handling, installation, etc., must be
added to the pricing cost to obtain a system cost.

4. The spare unit price represents the point where the spare
may be most easily interchanged with the original (i.e. the

model 28 KSR requires internal wiring).

OMPANY CONFINENTIAI




1

2

3

4

- DEC DEC DEC Spare
Cost Mark-up |Pricing Unit
‘ Cost Price
Teletype Corporation
Model 28 RO Sprocket Feed
Model 28 KSR Sprocket Feed 1097.65
Model 28 ASR Sprocket Feed
Model 32 RO Friction Feed 370.00
Model 32 KSR (TG) Friction Feed 427.00 S Senan
Model 32 ASR (TH) Friction Feed 561.00
Model 33 RO (TB) Friction Feed 417.00] 1.978 825.00
Model 33 KSR (TA) Friction Feed 445.00 2.023 900.00 -
Model 33 ASR (TC) Friction Feed 592.00 2.027 1200.00
Model 35 RO (AV) Sprocket Feed 1277.00 o
Model 35 KSR (AP) Sprocket Feed 1476.00 1.693 2500.00
Model 35 ASR (AS) Sprocket Feed 2313.00 1.729 4000.00
BRPE-11 PUNCH 717.80
Soroban
Typewriter 1910,25
Digitronics |
Model 2500 paper tape reader 769.80 i
Model 3500 paber tape reader 2145.00 |
|
Potter Instrument Company
Model M 906 II Tape Transport 60 cycle 7475.00 §
Model M 906 II Tape Transport 50 cycle | 7495.00 |
Midwestern ;
Tape Transport 8312.00 |
{
Anelex f
Series 5 {
Fio - Dec or ASC II characters | !
50 - 60 cycle operation g :
Digital levels interface \ }
Includes buffer | E
300 lines/minute [ 15,500.00 ; £
1250 lines/minute % 25,260.00 E
Burroughs '
Model B-122 200 cards/minute | 6095.00
Model B-124 800 cards/minute | 11,900.00

AOMPANY CONEIDENT A




. DEC ' DEC DEC | Spare
Cost Mark-up| Pricing ! Unit
Cost Prices
I
|
l i
‘ckronics ! !
Model RM 503 display i 655.00 {
Model RM 564 display 1388.40 E
i
Calcomp Plotters 5
Model 563 E
29%", 12,000 steps/min, step .01" | 8000.00 %
Model 564 i ;
29L", 18,000 steps/min, step .005" | 9650.00 T
Model 565 f
11", 18,000 steps/min, step .01" 4550.00
rack mounted 5050.00
Model 566
11", 18,000 steps/min, step .005" 4950.00 {
rack mounted 5450.00 §
10 Vermont Research {
10" Drum, 320 track capacity 3500. 00 3.0 ]10,500.00 |
1750 RPM, maximum of 8 Bars ; !
Bar (holds 5 Pads) 100.00 3.0 300.00 ;
Pad (heads for 8 tracks) 224.00 3.0 672.00
‘0" Drum, 896 track capacity 7500.00 3.0 22,500.00 !
750 RPM, maximum of 8 Bars E |
Bar (holds 14 pads) 300.00 3.0 900.00 !
Pad (heads for 8 tracks) 224.00 3.0 672.00 ;
!
‘ll Monroe |
Model 1046 §
16 column line printer 2290.00 ! i
| | |
| §
’
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