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FOREWORD

The purpose of this brochure is to assist the engineer in understanding the
over-all Design Automation System. The simple portrayal of the computer
system with respect to inter-relations between the stages of the system and
with respect to input-output documents is shown. Equally important facts
such as (1) the procedure for implementing Design Automation, (2) the
documents required for releasing a machine, and (3) the planning of work~
loads are stated. Becoming familiar with the following pages will lead to a
better comprehension of how to effectively utilize Design Automation.
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CLOSING THE DEVELOPMENT TIME GAP

Leadership in the computer field depends upon a company's ability to produce
the most advanced data processing equipment. This in turn is dependent upon
the utilization of advanced technologies as soon after their development as
possible. The length of the time lag between the development of new circuitry
and its incorporation in a new computer system, for example, can make the
difference betweer success and failure.

Design automation is one means of closing the development time gap. It
provides for the expeditious processing and updating of a machine by computer
means. Computers are used for the preparation of manufacturing and customer
engineering documents, the effective debugging on paper of a machine system,
and the automatic routing of wire as well as the determining of wire-type on an
SMS panel.

Another feature of design automation is the advantage of conformity of the logic
representation. All machine systems are similar in respect to the layout of

the system page. Customer engineering finds uniformity in system-page termi-
nology helpful when educating men on two different machine systems.

Design automation is also a flexible and dynamic system. Program changes
can be made to accommodate certain special requests. To obtain specific re-
sults, prespecifications that override certain computer decisions can be insti-
tuted. It is felt that the areas of machine simulation and fabrication offer the
greatest promise for future progress in this program.



THE DESIGN AUTOMATION PROGRAM

There are three basic stages within the design automation program: Stage 1,
Preparation of system page master tape; Stage 2, System page validity check;
Stage 3, Panel wiring. Each stage is dependent on the output of a preceding
stage, yet every one is run separately. Numerous computer programs make
up the framework of each stage. The scope of these particular programs will
not be discussed here.

The outputs from the stages consist of documents which contribute to develop-
ment of the final machine. The system page tape which is generated from
Stage 1 is the master document from which subsequent stages operate, and to
which all logical design changes or additions are applied. A manual panel
wire input into Stage 3 is optional. Its purpose is to enable the processing of
panel wiring in a uniform manner for special situations that require the first
two stages to be by-passed. It is also used to enter service wiring, to enable
engineering intervention, and to control unique situations while obtaining the
bulk of the signal wiring automatically. A closer look at each of the three
stages follows.
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Stage 1, Preparation of System Page Master Tape -- Original pages or
changes to existing systems pagesjare keypunched into machine language,
edited for accuracy, and merged in sequence by systems page number on the
master tape. The master tape is the document from which system pages are
printed and to which the checking programs are applied.

Blanket changes to systems pages on existing master tapes, such as changing
machine designations, machine location on logic blocks, and system page
numbering, can be accomplished by present computer programs. All released
engineering levels for a released system page are retained on tape. System's
printouts can be obtained for any page at any level.
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Stage 2, System Page Validity Check -- The machines systems are checked
for electrical accuracy, interpage communication and package standardization.
Errors are indicated, but not automatically corrected. The accumulation of
data leads to direct outputs from Stage 2 as well as panel wiring outputs from
Stage 3.
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Stage 3, Panel Wiring -- Panel pin data accumulated from the systems
pages or from manually produced data is automatically routed. Wire types
are upgraded if the noise voltage pickup is detrimental to operation and down-
graded if the length of the coaxial or twisted pair wire is impractical for
installation. Add and delete instructions are produced when engineering
changes are made to existing wired panels. Manual inputs to the program are
only used when expedited panel wire changes are required.
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RUN NO 113 MASTER TAPE MISTORY LISTING FOR MACH 7050 DATED 5-18-60

PAGE PN TITLE TAG  ENGsCHG DATE
10.01,1041 OSCILLATOR
A PRECO29  11-25-59
B PRECO40  12-1B~59
C PRECO50  12-29-89
b PRECO75  2=09-60
3 PRECOBY  2-24-60
F PREC113  5-14-60
10,0141141 CLOCK RING 1ST OF 2 SHEETS
A PRECO29  11-25-59
8 PRECO50  12-29-59
C PRECOB7  2-24-60
D PRECI06  4-20-60
3 PREC113  5-14-60
1040141241 CLOCK RING 2ND OF 2 SHEETS
A PREC029  11-25-59
B PRECO40  12-18-59
C PRECOS50 12-29-59
0 PRECOTS  2-09-60
€ PRECOBT  2~26-60
F PREC113  5-14-60
1040101341 USE OR MANUAL STATUS CONTROL
A PRECO29  11-25-59
) PRECO40  12-18-59
c PRECOS0  12-29-59
D PRECOTS  2-09-60
£ PRECOBS  2~20-60
F PRECOB7  2-24-60
G PRECOS0  3-03~60
H PREC096  3-21-60
1 PREC106  4-~20-60
J PRECI13  5-14~60
1040101401 START MEM TRIGGER
A PRECO29  11-25-59
8 PRECO40  12-18-59
c PRECOS0  12-29-59
D PRECO7S  2-09-60
E PRECO84  2~20-60
F PRECOBT  2-24-60
G PRECO90  3-03-60
H PREC113  5-14-60
10.02,1041 PULSE DISTRIBUTION GATING LINES
A PRECO29  11=25-59
B PREC040  12-18-59
c PRECO50  12-29-59
o PRECOTS  2-09-60

Figure 3 - History List is an Index of all Pages Contained on the Master

Tape
7701 REQUEST LIST
MACHIME LOGIC NO. PART NOe. TAG EeCaNOs PAGE NAME REMARKS
7701 0107011 0555170 0 PRECOO4 READ CONTROL
770% 0107012 0555171 o PRECOO4 READ BUS
7701 0107021 0555172 C PRECOC4 WRITE CORTROL
7101 0107022 0550173 C PRECOO4 WRITE BUS
7701 0107031 0550174 C PRECOO4 ERROR CONTROL
7101 0107032 0555175 C PRECO04 RECORD SUBSTITUTION
7701 0107033 0555176 V] PRECOO4 15T CHAR BACKSPACE
7701 0107041 05501717 C PRECOO4 READY AND REWIND CONTROL
7701 0107042 0555178 [+] PRECOD4 TAPE INDICATION
7708 0107043 0550179 C PRECOO4 DOOR CONTROL
7701 0107051 0555180 [ PRECOOA SWITCHES
7701 0107052 0550181 B PRECO002 SWITCHES

Figure 4 - Request List Contains the Systems Page Numbers that are
Included in the Checking Run
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Figure 5 - Card location Chart and List Indicates Location of Circuit Card
within a Panel. Available Circuits as well as Page Designations
as to where a Circuit is Logically Represented are Indicated
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MACHINE + 7701

THE FOLLOWING CONMECTOR 15 USED MORE THAN ONCE
WITH BLOCK 28 AND BLOCK 1A ONM PAGE 01.07+02.1

Figure 6 - Errata List Consists of the Errors Contained on Systems Pages.

Lo

Figure 7 -

0186002R

0186CO3R

0186CO1A

01860010

0186C0O16 WITH BLOCK
01B6COIN
01860010

28

AUTOMATION OF DESIGN ~ POUGHKEEPSIE

DEVIATION FROM DESIGN STANDARDS
RUN 783

5
AND BLOCK 5F ON

PAGE

010700361
010740342
0100740342
0140700343
010700241
0140700201
0100700242
0140700301
01407403.1
0160760302
0140740342
014074033
0140740343
0140700441
0140740401
0140740442
010740241
0140740241
0107e03,1
0140740343
010740301
0140740241

010740141

Errors are Indicated by Page and Classified as Electrical
Deficiency, etc.

PANEL CONMNECTOR LOCATION LISH

CATION t3A]

CONNECTOR
13A1R2AA
13A1R2R(C
14A147280)
13A1H28F
13A1B28G
13A1R?ARH
15A18286K
13A1R828L

13A1C260
13A1C28C
13A1C28D
13A1CPRF
13A1C286
138)1C7RH
1341C2RK
13A1Cz0L
1341CPRM
13A1C7RO
13A1€2RQ
134)1C?28R

13A1D28R
13AIN?2RC
13A1N28D
13AIN2RF
13A1N28G
13A1D?RH
1341028K
1381N2AL
TRAIND2RAM
13A1D7RP
1IAINYRN
13A1D28P

138YFDRA
1381F28C
13A1E28N0
13A1F28F
13A1528G
12815 2RH
13A1F24K
13A1F28L
148152kt
1241+29Q
1241F28R

PART NUMBER

PAGF
?7.090301
/le0%e0%01
2740940201
2740940201
/140940141
2740940101
¢te0Ye0lel
2140940101l

2740940601
2740940601
7740940641
?7.0960601
77409405401
7740940501
27740940541
/100740541
27.094004])
27e0%40601
270940441
2740940441

2741140441
274110401
2741140601
2741140601
2741100501
7Te1140541
2741140541
2741140541
2741140601
2731140641
7741140601
774110641

2741640701
27413405,
7741340501
21340541
2701340501
774090441
2741040701
274100241
2741060101
Z1e0ve02e1
27e¢11e064e1

HLOCK
e
4t
4¢
4A
4G
4E
4¢
Y

4G
ot

4A
4G
4t
4C
CY)
4G
4F
4C
4A

2A
2C
2F
2G
2A
2C
2F
g
2A
2C
2F
26

SH
S5F
s
50
SF
4A
3C
3¢
G
4
2G

MACH
tels 7

NET
0095535
00v552
009527
009525
00y506
009505
00Yy>04
Q09503

009621
009620
009619
009618
nnasay
009596
009595
009594
009575
009574
009573
009572

009848
009849
009850
009851
009891
009R9?
009893
009894
009934
009935
009936
009937

007185
0067211
006370
006194
0Ub86Y
009816
00vobvY¢
00voY1l
00Y062
009526
COdB /4

/lull
Y4

LP
(24
tP
24
&P
&P
&P
&P

&

&P
HP
P

-p
&N
&N
&N
&N
&N
N
~-N

-p
L

MF 1

LINE

SUM
SUM
SUM
SUM
SUM
SUM
SUM
SuUM

SUM
SUM
SUM
SUM
S
SUM
SuM
SUM
SUM
SUM
SuM
SUM

RUN

694

NAME

12
13
18
19
20
21
22
23

0o
0l
02
03
NG
05
06
o7
08
09
10
11

10
i0
To
T0
T0
To
10
10

(X9}
T0
To
T0
T0
To
To0
To
T0
10
T0
To

PRV
PAGE 003

MEM
MeM
MEM
MEM
MEM
MEM
MEM
MeM

McM
[RI]
MEM
MEM
MFM
MEM
MEM
MEM
MEM
MEM
MEM
MEM

AREA
AREA
AREA
AREA
AREA
AREA
AREA
AREA

AREA
ARtA
ARFA
AREA
AREA
AREA
AREA
AREA
AREA
AREA
AREA
AREA

LU LENGIH 1 wOKD
718 ADDEK

PL18 23 PA

750 ADDEKR DC
L Po0 5o rA
Ty RECUMP
PARITY HALF SUMS 00 07
PARITY HALF SUMS 00 0/

dUmM

SUni
HALF

11

18 RECOMP

SUM 25 T0O ADLER CHKR

£C 246915

DEC
btC
DEC
DEC
DEC
DEC
DEC
V139

veC
vt
NEC
DEC
NFC
DEC
DEC
DEC
DEC
DEC
DeC
DeC

.8

Connector Lists Consists of Used and Unused Connectors on SMS
Panels, Cable Wiring and Tailgate Wiring.
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N
LN
LN
6N
N
&N
N
P
P
LP
ne
ne
P
(24
LP
nP
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P

ne

P
&P
-p
P
184
P
P
P
(3
P

e

P
P
N
-p
N
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ne

REFERENCE

P AGE

INPUTS TO CONTROL UNIT

NAME
MANUAL WRITF DfSC
wC £ DISC

) DATA LINF

? DATA LINF

4 DATA LINF

R DATA LINF

A DATA LINF

B DATA LINE

C DATA LINF

1 MANUAL

? MANUAL

4 MANUAL

R MANUAL
COMPARF CHK

A MANUAL

REG R ONLY

B MANUAL

REQ A ONLY

C MANUAL

AMP RIAS

FRROR TGR RFSFY
WR ECHO

SFL L RDY MIV
SEL & RDY M 11
MANUAL STOP ON ERROR
onn REN CALL
FVEN RED CALL
RFAD CALL

WRITF CALL

W TM CALL

WFOF CALL

RKSP CALL

NDISC CAtL

REVIND CALL

PFEwW UNLOAD CALL
TURN OFF T 1
TURN ON T 1

SET HI DFNSITY
CET 1O DENSTTY
CNTL DISC

“FL RDY & VR
SCL RNY foen

FARLY CAMPLF

LML MLER OCK

-N
oN
EN
oN
&N
&N
&N
&N
6P
&P
&P
6P

&P

-N
&P
A
-p
&P
&P
&P
&P
43

&P

&P
P

&

o

&P

&N

-p

=

NAME
MANUAL WRITEDISC
MANUAL OP
1 DATA LINE
2 DATA LINE
4 DATA LINE
8 DATA LINE
A DATA LINE
B DATA LINE
C DATA LINE
1 MANUAL
2 MANUAL
& MANUAL
8 MANUAL
COMPARE CHK
A MANUAL
REQ B ONLY
B MANUAL
REG A ONLY
C MANUAL
AMP BIAS
MANUAL ERRORRESET
WR ECHO
SEL & RDY MIV
SEL & ROY M 11
MANUAL STOP ON ERROR
00D RED CALL
EVEN RED CALL
READ CALL
WRITE CALL
W TM CALL
ERASE CALL
BKSP CALL

D1SC CALL
MANUAL WRITEDISC

REWIND CALL

REW UNLOAD CALL
TURN OFF T1
TURN ON T1
SET HI DENSITY
SET LO DENSITY
MACHINE OR PWR ON RESET
SEL RDY & WR

SEL RDY & RD

FARLY SAMPLE

ERMAL TMTERLOCK

PAGE
Ale30e1101
Ale30e1llel
Ale40eh0al
Ale40e40s1
Alsbk0es00l
Alet0e404sl
Ale640s40el
Ale40e6001
Als60e400l
Ale40e5041
Alas0e5001
Ale60e5041
Aleb0e5001
Ale50410e1

Ale40e5041
Ale5001001

Ale40e50.1
Al45041041
Ale40e50e1
Ale40el10e1
Ale5045041
Ale50e5041
Ale60s01el
Ale60e0lsld
Ale60e10e1
Alet0s600l
Alet0e60s1
Ale60e2001
Ale60e30.1
Ale60e31s1
Ale60e310l
Ale60e400l

Ale60e5061
Ale60e5001

Ale60e5001
Ale60e50e1
Ale60e60sl
Ale60e60s1
Ale60e60el
Ale60e60el
Ale7040101
Ale60e10e1
Ale€0s1001

Ale10e3041
AleS50e10e1

AlsT70e0141

Ala02e30eN

10 TAU 1

cation Lists or System Pages from which Indicator Lights are
Actuated.
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Figure 10 - Installation Sequence List Indicates Sequence in which a Panel
should be Wired.
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b4 L] 009 04.3
Y L] o1 04.4
v fa 018 04.5
A4 a 010 04.6
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Figure 11 - Bill of Material List all Wires on Panel by Length, Quantity
and Type.
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Figure 12 - Delete-Add and Noise Lists

Contain Changes that must be

Applied to Existing Panel Plus Wires that have Excessive

Noise Pickup.
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Number.
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Figure 14 - Check List is Sorted in '"from pin'' Sequence and Contains all

Wires in their Normal and Inverted Order.

sistencies are Detected and Summarized.

INTER CHASSIS MASTER LIST MACH 7101T MF 1
LOCs 15A PART NUMBER 0545576 E C 700015 RUN
LENGTH NET PAN PIN PAN PIN SHL
33 6/8 2620 1 BO9E 2 Jusc 1 BOYJ
21 3/¢8 ¢B3> L 823 Z HOZU 1 5€JJ
1 BZ4E 2 Jlev 1 Bead
26 2/8 2606 1 B27F 2 HleF e 1 C20J
19 /6 2909 1 C20cC 2 GO6F 1 B274
11 5/& 2904 1 C20F 2 BOTE 1 C209
16 2z/8 1943 1 C26E Z D2eG 1 Cdéu
24 4/0 6ib 1 et ¢ Jlsc 1 Ceiy
1 vols Z Gebt 1 DOly
15 478 2605 1 vUSNH 2 DOsC 1 DO>y
2¢ 59 1 Duen 1 D0O6J

Z

4

Logical Incon-

PREV E C 700021

PAGE 1
SHD wT
JosY C

“HOZY C
Jico C
GuoJ C
H120 C
BO7J C
vedy C
Jisy C
GedvY C
LO3Y C

C

Figure 15 - Interpanel Jumper List Consists of Wires that Connect Directly
from one Panel to another on the same Gate without Passing

through the usual Edge Connectors.
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HOW TO IMPLEMENT DESIGN AUTOMATION

Development groups using the facilities of design automation should be famil-
jar with organizational procedures and computer programs. The effective
use of this system will directly reflect in the records maintenance, the man-
power requirements, and the scheduling of a machine from the concept to
release. The following points are offered as a guide for the effective imple-
mentation of design automation.

1. Contact liaison group, Dept. 246, for the assignment of
personnel for technical assistance.

2. Instruct all engineers and designers on the input requirements.
(This service available from Dept. 246.)

a. Logic grid sheets
b. Checking program - forms

c. Back panel wiring program - forms

3. Request manuals and all written information about
design automation.

4. Assign personnel to coordinate with design automation about
all pertinent problems regarding the records.

5. Coordinate new circuit information to insure compatibility
and installation in the design automation programs.

6. Resolve all packaging problems to insure compatibility with
the present and future programs.

7. Inform Dept. 246 about schedules of workloads.

8. Contact Dept. 240 for assistance in budgeting the use of
design automation.

The Importance of Liaison cannot be stressed too much. Initial contact
with design automation should be made through Dept. 246, Systemation Engi-
neering. Design automation, on the other hand, is concerned with general
subjects in three areas: design, standards, and manufacturing. A break-
down of subjects according to area is as follows:
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DESIGN
PROJECTS

STANDARDS
PACKAGING
CIRCUITS

Liaison to Design Projects

A. Education

MANUFACTURING

SYSTEMATION
ENGINEERING
DEPT 246

| 1

DESIGN AUTOMATION
PROGRAMMING
DEPT 245

Procedure modifications

BI
C. Program modifications
D.

Circuit logical block descriptions

Liaison to Standards

A. Circuit logical block description

]

B. Program modifications due to package changes

Manufacturing

A. Format of outputs

B. Input criteria for automated assembly machines
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Proper Scheduling of the Workload should be taken into consideration if

bottlenecks are to be avoided. Managers of systems that comprise hundreds
of system pages should be mindful of the delays that can arise if an excessive
number of pages are submitted at one time. The initial transformation of the
basic system page into machine language is the most time-consuming opera-
tion; therefore, pages should be gubmitted in groups of about thirty in chrono-
logical order of completion.

A second operation in which prior planning is important is the correcting of
errors resulting from the checking programs. Large machines require three
or four correction re-cycles before the system's pages are in order. Delays
of one day or more during correcting periods eventually lead to three or four
weeks before the systems are ready to extract panel wiring. This re-cycle
time can be shortened by:

1. Forming teams of two or three men each to correct the errors.
2. Thoroughly examining each error code.

3. Have engineering assistance available when technical
problems arise.

4. Accurately making corrections to the systems to eliminate any
reoccurrence.

Understanding Work Flow can be an aid to those who maintain liaison with
design automation. Representatives from design projects should submit all

DESIGN DESIGN DESIGN
PROJECT PROJECT PROJECT

i
i

INPUT OUTPUT

27 i

DESIGN AUTOMATION
CONTROL
CENTER

production inputs to the control center, which is responsible for the sched-
uling of work through all of the stages of the program. Outputs, as well,
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are controlled from the center, which also processes inquiries regarding
the status of any job.

Facilities available at the computational laboratory, in addition to the control
center, include:

System Page Control Section where the production inputs to
Stage 1 are set up.

Keypunch Section where logic sketch sheets and changed system
pages are keypunched into machine language.

System Page Edit Section where output pages are edited for
accuracy.

Checking Control Section where the production inputs to
Stage 2 are set up.

Panel Wire Control Section where the production inputs to
Stage 3 are set up.

700 Series Cornputer Section where two 705 computers and
one 704 computer are employed.

Tape Library where system logic pages and panel wire lists
are retained on magnetic tape.

700 Series Program Release Office to control production
programs.

Accounting Machine Section where miscellaneous card outputs
from design automation programs are formalized.

To Release a Machine, the design groups furnish the Engineering Records
Department with documents describing the machine. From these documents
the Engineering Records group will compile the bills of material and the
machines features index. The chart shows what these documents are, and
in heavy lined squares which documents can at present be generated by
design automation.

In addition, computer programs are used to maintain the bill of materials
(Parts Usage Maintenance Programs or PUMP) and to maintain the table
of content of system manuals (Change Control System Programs).
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MACHINE FEATURES INDEX
— —t R - S ) |
SYSTEM MANUAL SHIPPING GROUP FINAL ASSEMBLY SELECTIVE FEATURES COVER GROUP EXTERNAL CABLES
B/M B/M B/M B/M B/M 8/M
7 ' 3 f 3
CARD DISTRIBUTION
LIST AND CARD
MIS ITEMS LOCATION CHARTS
NAMEPLATES LIST & DRAWINGS PANEL WIRE LIST CABLE DRAWINGS
LOGIC DIAGRAMS
ETC AS REQUIRE

TABLE OF SYSTEMS CARD BINDER SMS COVERS
CONTENTS LOGIC LOCATION DETAIL DRAWINGS LISTS
DIAGRAMS CHARTS
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DRAWINGS OF
NON - SMS COVERS

CCARD GROUP ’

CARD 8/M AND
DISTRIBUTION
LISTS

CARD
ASSEMBLY
DRAWINGS

( CONNECTOR < FRAME
CABLES ) PANEL ) C TAILGATES ) C ASSEMBLY )
| 1 [ 1
CONNECTOR DRAWINGS PANEL SMS DRAWINGS
WIRE OF NON-SMS PARTS OF NON
LISTS PANEL WIRE LISTS LIST SMS PARTS
C —
DRAWINGS
OF NON SMS WIRE
TAILGATES LIST

Documents Required for the Release of a Machine

(Heavy-lined Blocks Indicate those Documents by Design Automation)
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