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PREFACE

The Air Force Computer Program Development Center (AF/CPDC) is established to
provide data processing services to all individuals and/or organizations that
are specified by the Air Force Space Systems Division (AFSSD), and who are
associated with the Satellite Control Network. To help accomplish this
mission, System Development Corporation (SDC) has prepared these procedures to
give all users effective and efficient data processing service. The purpose
of this document is to outline CPIDC services and procedures.

If, at any time you feel that these services are inadequate for your planned
application, or that any of these procedures are unsatisfactory for the
accomplishment of your task, please contact the CPDC Group Head.

4,

ii



1 April 1963 TK-871/00/00
Contents

CONTES

CHAPTER 1. 1IT3UCTION

1. CPDC Orgpization ...................... 1-1
1.1 Deta Processing Sta-f .................. 1-1
1.2 Analyst Staff . . ............ . 1-1
1.3 C..ter.Program Idbrary(CPL). . . .1-1
2. CPDCEquipment ........................ 1-3
2.1 !Df lEquiument. .......... ................... 1-3
2.1.1 iDPB Equipment Maintenance ...... ............ 1-3
2.2 Surpport Equiiuent ........ ................... 1-3
3. CPD Programs ......................... -5
3.1 Control for Operational Programs. C................. 1-5
3.2 Fortran .......... ......................... ..1-5
3.3 Jovial-Oasis ......... ...................... ..1-5
3.4 Neliac Compiler ........ ..................... 1-5

CHAPTER 2. GENRAL P1KCNXRIIIS

1. General ............ ........................... .. 2-1
2. Control and Dispatch ........ ..................... 2-1
2.1 Purpose ............ ......................... 2-1
2.2 Registration ......... ...................... 2-1
2.3 Sulitting Job Requests ....... ................. 2-1
2.. CPDC Tape Files .......... .................... 2-.
2.5 Computer Usage Information .... ............... .. 2-6
2.6 Dispatch. . ............ ........................ 2-6
2.7 Cbmputer Schedi±8 1ing....... ................... 2-6
2.8 Attended Runs ........ ...................... 6
2.9 Re-RTs.. ........... ......................... 2-7
2.10 Priorities ...... ....................... .. 2-7
2.11 Integration and Validation Periods ................ 2-7
2.12 Mail Order Processing ....... .................. 2-7
3. I2DC Working Files ........ ...................... .. 2-8
3.1 aemeral .......... ......................... .. 2-8
3.1.1 Fliht Specific Section ................. .P-8
3.1.2 Staard Utility Section. .................... 2-8
3.1.3 Oeneral Purpose Section. .. ........... . . . 2-8
3.1. 4 Remote Station Section ................ 2-8
3.1.5 160A Section ....................... 2-8
3.1.6 Holding Section..................... . . . . 2-8



N-8T/ooo/oo 1 Apri1 1963Contents !

CONTERS (Cont'd)

CHAKU 2. GINRAL PCEMMS (ContId)

3.2 In/Out Flow of Working ID Numbers ........... 2-9
3.2.1 Issuance of Working ID Numbers ..... .......... 2-9
3.2.2 Flight-&pecific Progrm Listings ..... ......... 2-9
3.2.3 Working Files Index ..... ................ ... 2-9

(,TA=F 3. OPERATIONS

1. EAM Operations ......... ....................... ... 3-1
1.1 Keypunch ........ ..... ........................ 3-1
1.1.1 Preparation Instructions ...... ............ .. 3-1
1.1.2 Use of Ditto Lines ..... ................ ... 3-10
1.1.3 Card Sequence and Insert Numbers ..... ......... 3-11
1.1.4 Card Changes ......... ................... 3-13
1.1.5 Card Deletions ...... .................. ... 3-13
1.2 Characteristics Common to EAM ..... ..... ....... 3-13
1.2.1 Logical Arrangement of Card Information ......... 3-13
1.2.2 Standard Job Control Panels/ Flow Charts ....... 3-13
1.2.3 Revised Standard Jobs ..... ............... ... 3-13
1.3 Explanation of EAM Functions and Their Requests . ... 3-13
1.3.1 Card Counting and Group Counting ..... ......... 3-13
1.3.2 C.. .................... 3-1.
1.3.3 ttdng. ..................... 13-I4
1.3.4 End Printing ......... .................... 3-14
1.3.5 Gang Punching ........ ....... ....... .. 3-15
1.3.6 Interpreting ......... ....... ..... ..... .. 3-15
1.3.7 Lristing ........ ......... ........... .. 3-15
1.3.8 'p.tching... .... .... ...... ....... ...... 3-16
1.3.9 fi.erin~g .. .. .. .. ....... ..... ....... . ........3-16
1.3.10 Merging 3ith Selection (Match-Merge).......... ... 3-16
1311 Reproducing..3.... ...... ........... 3-16
1.3.12 Selection.... .... ......... . . . . . 3-17
1.3.13 Sequegnce Checking .. .. .. .. ....... ....... ......3-17
1. 3. 14 Sequence Numbering. .. .. .... ....... ........ . 3-17
1.3.15 Sorting . . . . . .. .. .. .. .. .. .. .. .3-17
1.3.16 Smary Punchin. .......... . ....... 3-18
1.3.17 Tabulating to Accumulate Total*. ....... . . 3-18
1.3.18 Double Punch and/or Blank Column Detection . . . . 3-182. IM Opertion .. .. .. .. .. .. .. .. .. .. . .. 3-19
2.1 Control 7or Operational Programs . .. .. .. .. . .. 3-19
2.1.1 Use of COP . . . . . . . . . . . . . . . . . . . . 3-19
2.1.2 ReferencestoOther RoutIes . . . ...... .. 3-19

iv



1 April 1963 71-8T1/O00/00
Contents

AMTNfTS (Cont 'd)

CHAPTER 3. OPERATIMN (Cont'd)

2.1.3 Cop Operation ...... ................ . . 3-19
2.2 Lockheed Assembly Routine ....................... 3-20
2.2.1 Filling Out Request Forms for Lar Assemblies . ... 3-20
2.2.2 Parimeter Tests .... .................. 3-20
2.2.3 Filling Our Request Forms for Paremeter Tests . . . 3-22
2.2.14 System Tests .............. ........ 3-22
2.2.5 Error Reporting . . .... .................. .. 3-23
2.3 Fortran .......... ......................... .. 3-23
2.3.1 Compilations ........ .................... 3-23
2.3.2 Filling Out Request Form for Fortran Runs ....... 3-23
2.4 OSCON . . . . ..................... 3-2
2.4.1 OBAS .... ........................ 3-24
2.4.2 Peripheral Routines ................ 3-24
3. 8ugSestions for Submtting CPDC Work ................. 3-25

CHAPTER 14. SECUR]TY PFOCEDURE

1. Handling of Classified Information .................. ... 4-1

CHAPMR 5. GILSSAI OF COMM1 CPDC TENS

(vi-blank)



1 April 1963 Tm-871/ooo/0o

Illustrations

ILUSTRATIONS

Number__ar

Chapter 1. Introduction

1-1 CPDC Organizational Components ............ 1-2
1-2 CPDC Equipment Layout ................. 1-4

Chapter C. General Procedures

2-1 Example of Filled-In CPDC Operations Request Form. . 2-2
2-2 Example of Filled-In Augmentation Job Request Form . . 2-3
2-3 Example of Filled-In CPDC Tape Deletion Authorization. 2-5
2-4 Example of Filled-In CPDC Discrepancy Report ........ 2-5
2-5 Example of Filled-In CPDC Working ID Request Form. . . 2-9

Chapter 3. Operations

3-1 Standard CPDC Coding Sheets ...... ...... ..... 3-1
3-2 1604 Aasembly coding sheet X8 Uf).........3-2
3-3 1604 Assembly Coding Sheet (8a x 14.) ......... ... 3-3
3-4 1604 Assembly Coding Sheet (11 x 17). ....... 3-4
3-5 16ok octal Coding Sheet (8j x 11).. . . ...... ..... 3-5
3-6 1601 Generalized Load Coding Sheet (8j x 14) ..... .... 3-6
3-7 16O4 Fortran Coding Sheet (8 x 11). .......... 3-7
3-8 160-A Cod•ing Sheet (8j x: 11) 3.............38
3-9 160-A Coding Sheet (31. x 17) ............. 3-9
3-10 Correct and Incorrect Use of Ditto Lines .... ....... 3-10
3-11 Correct and Incorrect Continuation of Ditto Lines. .. 3-11
3-12 Correct and Incorrect Use of Ditto Lines in Card

Sequence ......... . ........ . . .. 3-11
3-13 COP Numbers and Associated 1/0 Eqi nt. . . . ... 3-19
3-14 Example of Deck Format ....... ................ 3-21
3-15 EpIles of m Cards ....... ................ 3-21
3-16 o le of Tape Dump Card ..... ............... .. 3-22
3-17 Sauple Correction Deck ..... .................. 3-23

vii
(viii-blank)



Chapter 1 M-871/ooo/oo
I' Pars. I thru 1.3 1 April 1963

CHAPTER 1

INTRODJCTION

1. CPDC ORGANIZATION

The Computer Program Development Center, supervised by the CPDC Group Head,
consists of the following: The Data Processing Staff, the Analyst Staff, and
the Computer Program Library. See Figure 1-1.

1.1 DATA PROCESSING STAFF

The Data Processing Staff, headed by the CPDC Group Head, is responsible for
providing reliable and accurate data processing (1604 and 160-A computing,
EAM work, keypunching, and clerical assistance) to CPDC users. Staff person-
nel have been thoroughly trained in the use of hardware and software employed
in the Satellite Control Facility, and are of great assistance to CPDC users.
The breakdown of this staff - Control and dispatch, Keypunch, EAM Operations,
and EDPM Operations - are described in chapters two and three.

1.2 ANALYST STAFF

The Analyst Staff is composed of specialists with extensive experience in
many phases of computer and card-machine processing. The role of the analyst
is to evaluate existing and contemplated requirements and to design, imple-
ment, and maintain procedures to provide positive control for all resulting
conditions. To fulfill this role, the analyst is aware of the requirements
of both the CPDC and the user. Regardless of magnitude of the user's task,
the efforts of all users must be well coordinated within the CPDC, if it is
to function efficiently. To insure this coordination, the analyst is the
liaison man between the CPDC and its users. However, both the CPDC and its
users must keep each other cognizant of all requirements that are to be met,
so that the efforts of both are coordinated to afford a smooth operation.
When requirements or conditions change, or if changes are being contemplated,
the analyst must be notified as soon as possible, so that proper steps may
be taken to accommodate the new requirements or conditions. In addition, the
analyst, with his broad experience in data processing techniques, can fre-
quently offer suggestions that will solve individual problems. Detailed
analysis is his job and his services are available for all who use the CPDC.

1.3 COMPUTER PROGRM LIBaRAR (cPL)

The Computer Program Library is the official Air Force facility where all
computer programs and documents for past flights and program are kept for
the Satellite Control Facility. The CPL also maintains documents and
references to programs being developed in other areas for the 1604 and 160-A
computers. Information regarding AF/CPL procedures is given in SDC M(L)-694.
A list of materials available in the CPL is published monthly in the Computer0Program Library Catalog, SDC TI-(L)-836 series. Requests for these documents
are filled according to the latest revision.

I-i
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ANALYST STAFF DATA PROCESSING STAFF CCOPUTER PROGRAM
LIBRARY

Evaluate requirements, 16o4 and 160A computing, The official Air
design, maintain, and EAM work, keypunching, Force facility where
implement procedures and clerical assistance. all computer programs
to provide positive and documents for
control for all result- past flights and pro-
ing conditions. grams are kept for

the Satellite Control
Network.

Control and
L Dispatch

S~Keypunch

RAM Operations ]
EDP4 Operations

(And Working Files)

Figure 1-1. CPDC Functional Components t
1-2
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2. CPD EUIPMI

2.1 EDPM EQUIPMENT

The CPDC contains a large-scale Control Data 1604 Digital Computer. Components
of the CPDC are arranged in a configuration identical to that used by the Air
Force Satellite Test Center. Thus, if the programming conventions established
by Control Data Corporation for use of their equipment are followed, no machine
compatibility problems between the two installations should occur.

In addition to the 1604, the CPDC also contains two 16K/160-A Computers and
one 8K/160-A Computer with a complete complement of input/output equipiaents.
Associated equipment includes two 166-2 CDC Printers, a 167-2 CDC Card Reader,
sixteen 1607 Tape Units and a 163-4 Tape Transport. See Figure 1-2.

2.1.1 EDPM Fuipment Maintenance. EDHM hardware is serviced by resident
Control Data Corporation field engineers, who perform the following daily
maintenance procedures:

1. CleAn all tape units.

2. Run all available tape diagnostic tests.

3. Adjust, calibrate, and test paper tape punch and reader compatibility
between all equipments.

4. Run diagnostic routines on the 160-A and related equipment.

5. Check condition of the 1612 Printer, IM 523, and 088 Card Readers.

The following weekly maintenance procedures are performed:

1. Run all diagnostic routines on all equipment, under conditions of
+ 10% of normal voltage.

2. Calibrate all mechanical adjustments.

2.2 SUPPORT EQUIEIMT

To support the EM facility, an IBM Electric Accounting Machine (IAM) and
Keypunch facility are installed. Support equipment consists of the following:

1. 1 - 407 Accounting Machines

2. 4 - 026 Keypunches

S3. 1 - 056 Verifier

4. 1 - 519 Reproducer

1-3
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5. 1 - 557 Interpreter

6. 1 - 082 Sorter

7. 1 - 087 Collator

The EAM's primary function is to support the EDPM facility. -If other applica-
tions are desired for a particular job, or if additional information is re-
quired, contact the chief analyst. Procedures for requestimg EAM work are
outlined in chapter three.

3. CPDC PROGRAMS

3.1 CONTROL FOR OPERATIONAL PROGRAM (cop, cop II)

The COP system is used exclusively within the CPDC and was originated by the
Space Vehicle Department of LMSC. Subsequent modifications and new features
that originated within IMSC and SDC have effected derivation of the COP II
system. The COP II system consists of Master Tape Control (MTC II), Prepare
Master Tape (PHT II), the Lockheed Assembly Routine (LAR II), and other
programs. All programming for this system is done in 1604 mnemonic code,
and assembled into machine language by the LAR II assembler. See SEC
\ -(L)-7O5/OO1/O for program descriptions. The COP system is maintained
by the Utility and Simulation Group at SDC, and inquiries regarding these
areas are to be directed to this group. Instructions for submitting assemblies
and COP runs are contained in chapter two.

3.2 FORTRAN

Up-to-date 16o0 FORTRAN 60 and FORTRAN 62 compiler and monitor systems are
available in the CPDC. Instructions for requesting FORTRAN runs are con-
tained in chapter two.

3.3 JOVIAL-OASIS

The DASA OASIS utility system and Jovial 1604 compilers are also available in
the CPDC. Documentation of these systems is available upon proper request
through normal SDC channels.

3.4 NILIAC CaGPILICR

The RNLIAC Compiler is not available In the CPDC.

0
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CHAPTER 2

GENERAL PROCEDURES

1. GENERAL

This chapter contains detailed procedures for use of the Control and Dispatch
and Project and Working Files units.

2. CONTROL AND DISPATCH

2.1 PURPOSE

Control and Dispatch is the focal point for CPDC users. It receives and dis-
tributes their work within the CPDC, maintains tape files, and provides in-
formation about computer scheduling. In addition, Control and Dispatch pro-
vides associate contractors with limited clerical assistance and message-dis-
tribution service.

2.2 CONTRACTOR CHECK-IN

All associate contractors are to check-in with CPDC Operations Section
imnediately after entering the building. After check-in, upon request the
group secretary will provide information regarding office assignment, neces-
sary request forms, paper supplies, and classified safes and file cabinets.

All Satellite Control Department personnel are automatically registered with
the CPDC. Only those individuals and/or organizations registered with the
CPDC and authorized by Aerospace Corporation are permitted to use the data
processing facilities.

2.3 SUB4ITTING JOB IMUESTS

Either the CPDC Operations Request Form (Figure 2-1) or the Augntation Job
Request Form (Figure 2-2) is required for all operations performd in the
CPDC. No mervices are performed without submitting one of these forms. Use
the Augmentation Job Request Form for 160-A runs, and if no 1604 time is
needed.

Information on the first two lines of the request, except fLr the Work Order
portion, must be completed by the associate contractor. SDC personnel must
insert a work order number, but the Vehicle space may be left blank, if not
applicable. In cases where the space provided on the form is insufficient,
attach additional page(s).

NOTE

V Do not write on the back of the form.

2-1
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CPDC OPERATIONS REQUEST
NAME J.Cate NW434 jW0ZUjN0E jVEHICLE PM/SYSTF.M ID I P. COOS

DATE 1404 1660 144 PHONE DELIVERY SOOM CONTNOL NUMBER1

1-16- 63 1 X X No 7° 7 ,22o
SKEYPUNCH & VERIFY PER JOB NO. -

DAE N1 6TA C

SPECIAL INSTRUCTIONS 
P 1Y

G CTT OP... TAPES

VF iY L .J @ TTP OPP TAP ES

-- EAM PROCESS PER JOB NO. TTC OPP TAMES
SPECIAL INSTRUCTIONS SPECIAL INSTRUCTION •

OPPW CTP encloeed dek
Ej TWthe two tapes frvu 16a1 r~m

T1 F° im- II IxFT6o ATEDDI •TIMA ED UIN BRIN PIN

.- :[IS:. .. .. ... 7I ITIME TM

IX L L 1 MU• f el4l 2 3 1 3

N NVATA L1 Lf L L 1R L a

LLTOUTPUT ~/ y y 1 X /" / •/ /, / •,/
UNIT2* 

-*i r-"C'NANN L/CI , CHANNEL• i 4 C~l2CIANNE6S 4 Pi, I [T• -~N~l1 I - 1 |

"I UT

OPERATING INSTRUCTIONS /

1. A•toload v/enclosed ,.ntu ont cards x
Pro p.. viii r ad tape 2 en vrite tapes 9, /

11 anM 18. Tnes 11 and 18 v• .have anend of tftls on t ,hem -'nd be revoun . Tape 9 c • • , .
is a scratch tape. PROGRAMMER TOOK:OC,•

2 . AP E 1W 4 1 ft fe of t a e 18 0 u . ,..

3. I0T 3 0OTHER

serve MANUAL WONN4-. Dee tape 18, using attached label .MACE

mmok you, _ _

J. Programr

OPERATOR RESPONSE
YOUR PROGRAM: 0 LOOPED 0 HALTED/HUNG 0 RAN SUCCESSFULLY AS REQUESTED

INDEX EGISTERS A. NEG. LIrT A. AN NIGRT
4_ _

A PROORAM ADONRSS FUNCTION exECUTION

Figure 2-1. Example of Filled-In CPDC Operations Request Form11
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AUGMENTATION JOB REQUEST FORM
IGGA_ __

NAME 1010*. 1WOR ORDER VEHICLE POYI WL M I. OPCO CONTROL. NO.~. ~ ~ 8 4,78~ KWU E_____
'ja 0--"- 1"ým Dgl

WE KEYPUNCH EAM 160A 169 DEL ROOM PNONE

3 3 1E )e ,.o 177,7 .

141 ATTENDED RERUNETMTDRN?1AULRN W

SPECIAL INSTRUCTIMNS:

p"jL At- k oj Lr_€. ioho a*-o_•cj#-.. #- it•e •-o d

% . -3 t LL b .. ,I• oIL 4c,,0 •. 0 -

p oa.RIL At 0160

SAT 4A1..*v% W L~i ol u~ v% p K d410w.si O50

PRINT WITH: PRESTORE: PAPER TAPE: 4 2 1 4 2 1

163-4 1607

W( L' LR ERt L (LIRESERVE R - / ItWJ

YOUR PROGRAM: OP'ERATORESPONS
mumSTATUS MODE MANUAL LOOP TRACE PROGRAMMER

_ _ .... _ _ T O O K .
A _ _O CA_0M

1 Oust"

KR ft OME

Figure 2-2. Example of Filled-In Augmentation Job Request Form
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If desired, more than one related operation can be requested on the same
form, (for example, a program may be keypunched, listed on the 407, prestored
on the 160-A, and assembled on the 1604 by use of one Operations Request
form). If the 1604 box is checked, indicate all tape units that are to be
used. Use a check ( V" ) to indicate a blank tape or insert a reel or slot
number to indicate a library tape.

If a blank tape is to be listed or reserved at run completion, indicate dis-
position by circling the appropriate L or R on the request form. If a
library tape is to be deleted after the run, indicate it on the request form,
or submit a Tape Deletion Authorization (paragraph 2.4). Labels for tapes
that are to be reserved are to be filled out in advance by the programmer.
These labels may be obtained from the control receptionist.

Information regarding attended runs, re-runs, and scheduling is outlined in
paragraph 2.8.

Include SLJ, SLS, and break-point settings on the form &hen applicable. The
break-point setting is always set to -O(77777 ), unless otherwise specified.
Start location is always 108 for COP executed 0obs.

Detailed information regarding the completion of the Operating Instructions
and Operators Response portions of the request form is given in chapter three.

2.4 CPDC TAPE FILES

All tape reels within the CPDC are given a reel number (SCD #XXXX) before they
are put into the system. As these tapes are reserved, they are assigned a
slot number. The following tape slots now exist in the CPDC:

SLOT CC4PANY

A Aerospace Corporation
G General Electric
H Hold File
K Laboratory for Electronics, Inc.
L Lockheed
M Integrated Flight Support Master Tapes
P Western Developsent Laboratory - Philco
S SDC
T Space Technoloay Laboratories, Inc.
W 6594th Aerospace Test Wing

A cross reference listing of all reserved tapes, giving BCD #, slot #, and
dte.ription is published daily and posted on the CPDC bulletin board. When
a reserved tape has outlived its usefulness, it is to be deleted from the
tape library. This may be done by sending a Tape Deletion Authorization *
2.4,
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C. P. D.C.
1604 COMPUTER

- TAPE DELETION AUTHORIZATION

The following tapes should be deleted from
the 1604 Computer tape fiess.

1. •SI - ui 6. _ -__.-_

2. 61Q, C-hfk 7 . ~
3. S- <" e

4. 9.

5. K- Y 10. _o.

Authorized by: Add& ~<z4

1,' Figure 2-3. Example of Filled-In CPDC Tape Deletion Authorization

C'wj CARTER ,, XX I k r

.__ZJ?4 (Irnaa1,.- wmye)

Plak vwp ar DeIhiyVer of

U•, AiU1 0op-0 a Nq owt be aefqmiee bW th pMi eS at temW
MM f--. Al-e eW A ~atl aW ""et e te KatU 1n1 ikem
be Iaen bd.

We theqm • bolay to 4meeiib itia~mqsy

Figure 2-4. Example of Filled-In CPDC Discrepancy Report

2-5
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(Figure 2-3) to the CPDC. Only the individual for whom the tape has been

assigned, or his authorized designee, may delete the tape.

2.5 CMPUER USAGE DIM0ATION

The control receptionist normally has up-to-the minute information regarding
computer usage. All inquiries regarding in-process work are to be directed
to the control receptionist. A sumnary of computer usage is published
monthly in the SDC Technical Status Report.

2.6 DISPATCH

Dispatch is responsible for picking up and delivering all jobs processed in
the CPDC. The dispatch clerk picks up jobs daily at 0930, 1130, 1i00, and
1600 at prearranged pickup points, and delivers all completed work directly
to the requestor's office.

2.7 COKPUZER SCHEDULINO

The CPDC data processing facilities are scheduled comensurably with current
missions and projects active vithiL the 8CF. All jobs performed in the CPDC
are under a closed-shop enviroment. That is, all jobs are run by operations
personnel under the procedures outlined on the Operations Request forms. Ex-
ception to this is made only at the discretion of CPDC or prograin group
heads. The hours during which the CH)C facilities are normally available are
posted on the bulletin board adjacent to the EDPM area in the CPDC. If It Is
necessary to use CIVC facilities beyond posted hours, notify the CPDC gro
head at least four hours in advance of the anticipated overtime.

All jobs, except for attended runs, re-runs, and designated integration and
validation periods, are performed on a first-come, first-served basis.

To maintain adeqMuate data processing facilities and to provide personnel to
fill every need, it is Imperative that the CPDC be kept informed of your
forecasted usage.

2.8

If it Is necessary to observe a computer run, the Attended Run box on the
request form is to be checked. Attended runs for SDC personnel must be
approved by the requestor's group heed or his designee. Attended runs for
associate contractors must be approved by the CPDC group head or his designee.

Even when a run is attended by its own originator
complete operating Instructions mast be given an
the request form. An attended run does not give
liense to the requestor to operate any of the
couting equipment.

2-6
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2.9 RE-RUNS

Re-runs which are necessary due to operator, machine or system error are per-
formed as soon as feasible. Feasibility and re-run schedules are determined
by the CPDC group head or his designee. Before a job is accepted for re-run,
a CPDC Discrepancy Report (Figure 2-4) must be completed and attached to the
pink copy of the request form, and submitted to the CPDC group head for his
approval. Re-runs due to programmer error do not have priority. Re-run pro-
cedures are applicable to all EAM and EDM4 work processed in the CPDC.

2.10 PRIORITIES

A computer run or a job request is said to have priority if it is directly
related to a mission or project within the Satellite Control Network which
has been designated as priority by either the Air Force Space Systems Division
and/or the Aerospace Corporation. Notification of priorities is forwarded,
as necessary, to the CPDC by project coordinators and/or programming group
heads for their cognizance. When submitting a priority Job, write PRIORIT!
in the top right-hand corner of the request form. When the request is logged
into the CPDC, the control receptionist will affix a colored flag to the top
of the request form to indicate the priority Job. Upon completion, the Job

fi will be immediately delivered to the requestor by Control and Dispatch, if
"desired.

2.11 INTGRATION AND VALIDATION PERIODS

Blocks of computer time may be reserved for periods of integration and valida-
tion involving SDC personnel and/or personnel from other corporations. Inte-
gration and validation blocks of time must be scheduled with the CPDC group
head at least 48 hours in advance and must not exceed two hours.

2.12 MAIL ORDER PROCESSI=

The CPDC is equipped to handle data processing or computer runs on a mail-
order basis. An Operations Request form (or facsimile thereof) and pertinent i
Job materials may be sent to the CPDC at the following address:

AF Cmputer PIogp Demlomuat Center
C/O Systu Develojust CorpoWatIc.
2500 Colorado Avenue b 1139
Sants Monica, California

The resuJts of the computer run and its Job materials are returned to the re-
questor upon completion.

If desired, Job materials may be filed at the CPDC in the requestor's nime and
maintained and/or updated for subsequent runs. One full day must be allowed

t for processing of mail-order work, in addition to estimated time for shipping.
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The requestor is to indicate on the request form if he wishes to be telephoned
when difficulties are encountered while proc'essing the job. Also, indicate:
Full name, organization, city, state, and telephone number where the requestor
or an alternate can be reached. Indicate hours available at that number and
a residential phone number cr alternate person to be contacted, if desired.

3. CPDC WORKING FMES

3.1 GENERAL

The CPDC working file are& provides, iuri=ng program development, a control
point for storage and maintenance of card decks and listings. The working
file consists of six sections: Flight SIPecific, Standard Utility, General
Purpose, Remcte Stat:ýon, 160A and Holding (nct a part of the AF Computer
Program Library).

3.1.1 Flight Specific Section. The flight specific section contains
programs unique to a specific flight and currently being programmed by users
of the CPDC.

3.1.2 Standard Utility Section. The standard utility section contains
routines that do not use the COP RI Pool, but are common to all flights and
projects. These routines are designated utility routines. If modification
to an existing siandarl utility routine is necessary for a specific flight,
that routine is assigned a new working ID number, duplicated from the standard
utility section, and placed in the appropri'ate flight specific section of the
working files.

3.1.3 General Purpose Section. The general purpose section of the
working files contains programs which are not flight specific, yet cannot be
classified as utility routines since they use the RI Pool. These programs
are not to be included in the flight specific section of the working files
unless they are to be altered for a specific flight. If this is the case,
the routine must be duplicated with a new working ID number mnd placed in
the flight specific section.

3.1.4 Remote Station Section. The remote station section of the
working files contains the 1604 and 160A programs used to support augmented
and maugmented remote tracking stations. Access to this file is limited.
Use of these programs or their modifications is restricted to personnel on
the access list maintained by the analyst staff.

3.1.5 160A Section. The 160A section contains prograsm that have
been and are being written specifically for the 160A computer.

3.1.6 Kolpdin Section. The holdirg spction contains programs that
cannot be categorized due to insufficient information.
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3.2 IN/OUT FLOW OF WORKING FILE MATERIALS

3.2.1 Issuance of Working ID Numbers. Prior to decks being submitted
to the CPDC working files, they must contain a working ID number. Working ID
numbers are issued after submitting a Working ID Request Form (Figure 2-5) to
the CPL librarian. The librarian assigns a working ID number for that deck
and forwards the request form to the appropriate section head for approval.
After ID assignments, decks are processed in EAM and placed in the working
files.

3.2.2 Flight-Specific Program Listings. Copies of listings of Flight-
Specific programs are given out only after approval of the cognizant SDC pro-
ject coordinator. The files are maintained by the working file controller only.

3.2.3 Working Files Index. An index for each section of the CPDC
working files with detailed information on each program (such as modification
designation) is reissued periodically as the CPDC Working Files Accessions
List. It records all working file transactions for the indicated time period
and lists routines available in the working files. If a requestor needs a
routine not available in the CPL or the working files, the CPL will make a
formal request through a project coordinator and/or the Aerospace Corporation.

- CPDC WORKING ID RU T FORK

NBer Hman J. Smith Date 25 February 1906

Requesting Installation Man-In-Space Corporation

6543 Mars Drive

"orcury. California

Prospm Idmtit cation (up to 8 characters, must be miq.) uiOEquY

Praom Type (executive, utility, tracking, e*t.) Utiliy

Classification UNCIASFIED Satellite System

Nilestine No. 5 Vehicle no. 1804

Coimputer C•nfigmation (1601, 160., etc.) 1604

FOR OFL = I

Vorking ID go- _ CPL Catalogue No. 750in

Date of Uecelpt of Request Dat of Receipt of Approval 3/1/63

Authorising Signiature

Figure 2-5. Example of Filled-In CPFD Working ID Request Form
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CHAPTER 3

OPERMIONS

1. ZAN OPERATIONS

The RAM shop is divided into two areas: Keypunch and EAM.

FAM operations personnel prepare and maintain card decks and other items
necessary for the successful support of the CPDC computer operations. In
addition, they provide a variety of card processing services to meet the
individual progremer needs.

1 * .i KPUNCH

Keypunch transcribes sourc.a data by punching information from transmittal
sheets onto ISM cards for further processing. All keypunched data is
verified as standard CPDC Iractice. The keypunch transmittal sheet is the
basic source document on which the programmer indicates information which
is to be transcribed onto punched cards. A supply of transmittal sheets is
maintained in the keypunch room for your convenience. If this supply is
exhausted, contact the CPDC control receptionist. The various kinds of
keypunch transmittal sheets used in the CPDC have several common characteris-
tics - they have headings provided for control information (for example,
programmer's name, Job number, and date), and they are ruled to show the
columns in each special field, to simplify the task of filling in the data.
Standard coding sheets available in the CPDC are listed in Figure 3-1.

NAEFORK NUKBER SIZE IN FIGURE
NAE(use to order) INCHES rjFII 'N C

16o4 Assehtly coin sheet AR 4o62 8•x 11 3-2
16o4 Assembly coding• sheet AR 40618 x 14 3-3
1604 Assembly Coding Sheet AR 2304 11 x 17 3-4
160• octal coding sheet AR 4o59 x xU 3-5
1604 Generalized Load Coding Sheet AR 4063 x 14 3-6
1604 Fortran Coding Sheet AR 4077 x 11 3-7

60A codig sheet AR 4060-1 x .1 3-8
COodin Sheet AR 4728 U x 17 3-9

Figure 3-1. Standard CPDC Coding Sheets

1..1 Preparation Instructions. When preparing a keypunch tranuittal
sheet, fill in all control information at the top. Staple the transmittal
sheets to the request form and forward both to the CPDC control receptionist.
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Figure 3-2. 16C4i Assembly Coding Sheet ( x U)
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£Figure 3-3. 1604 Assembly Coding Sheet ( x 14i)
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?lzeM 3-6. i6o1I menralized Load coding sheet (8j x 14i)
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As is done in most installations, the letters 0 and Z are slashed (0; Z), and
the numerals zero and two are not slashed (0; 2). To differentiate an I from
a 1, code an I with horizontal bars both top and bottom, and code a 1 without
horizontal bars.

1.1.2 Use of Ditto Lines. Ditto lines are acceptable only when used
with the entire field. Ditto lines are never to be used in individual columns
within a field (Figure 3-10).

CORRECT INCORRECT

77-1 711 . 71

.,2 7 717171-71 Z..

0 7Tli0 7

Figure 3-10. Correct and Incorrect Use of Ditto Lines.

When ditto information overlaps from the bottom of one page to the top of
the next, insert ditto arrows to the bottom of the first page, and then write
in the data at the top of the next page before continuing ditto arrows
(FIgure 3-11).
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CORRECT MNCORRECT

H
Figure 3-11. Correct and Incorrect Continuation of Ditto Lines.

In Lhe card. sequence field, use ditto lines only in the hundreds and thousands
positions F*gure 3-12).

COPIRECT I'NCORRECT

Figure 3-12. Correct and Incorrect Use of Ditto Lines in Card Sequence Field

To define absolute restrictions for 80/80 free coding is impractical; therefore,
the )rogrammer must consider possible keypunch problems when coding. In cases
where the fields to be punched are not clearly defined by margins, or do not
follow suit for an entire set cf logically related instructions, do not use
ditto lines to indicate duplications. Rewrite information on each line to
maintain legibility and further eliminate the possibility of keypunch error.

1.1.3 Card Sequence and Insert Numbers. Symbolic cards are designed to
use columns 75-7b and 79-60 for sequence and sub-sequence numbers respectively.
At start, cards are to be coded with consecutive sequence numbers, starting
at 0001, and sub-sequence numbers of 00. These numbers are used for subsequent
changes and insertions to the deck, and to check the deck for correct order.
When additional instructions are to be added to the deck, use columns 79 and

80 for insert numbers as shown in the following example:
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CARD NUMBER COLUMNS

7777 78
5678 90

0001.00
0002.00
0003.00
ooo4.00

To insert several instructions between cards 2 and 3, number the new instruc-
tions 0002.10, .20, .30,..., as necessary. The zero must appear in column
80. The sequence of the deck now appears like this:

CARD NUMBER COLUMNS

OOCI .00
0002.00
0002. 10
0002.20
0002.30
0003.00
ooo4.00

Note, there is still room for as many as nine future insertions between each
of the new cards, and the preceding and subsequent cards. For example, between
cards 0002. and 0002.10, cards 0002.01, .02, .03,... 0002.09 may be inserted.

To add two more instructions between 0002.20 and 0002.30, number the new cards
0002.23 and 0002.26. The sequence of the deck now appears like this:

CARD NUMBER COLUMNS

0001.00
0002.00
0002.10
0002.20
0002.23
0002.26
0002.30
0003.00
OOO4.00

Note, there is still room for more insertions before and after each new card.
When no more insertions can be made using columns 79 and 80 in this manner,
request that the deck be reproduced and re-sequence numbered. Request a new
deck listing without insert numbers in columns 79 and 80, and begin making
insertions on the basis of the new card number.
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1.1.4 Card Changes. If you need to change a card, code the new card,

using columns 75-0, the same as the card that is to be replaced. The trans-

mittal will be keypunched to produce a change deck. EAM equipment is used

to search through the deck until the card which contains the same card num-

ber is located. The old card is removed and the new one is put in its place.

1.1.5 Card Deletions. if you wish to delete a card from the deck, code

a card with an R in column 9 and code columns 70-80 exactly as the card to be
deleted. When the car, numbers match, the old card and the R card are removed.

1.2 CHARACTERISTICS COMMON TO EAM

1.2.1 Logical Arrangement of Card information. In all IBM machines,

each of the 80 card columns is a separate unit, which can be handled inde-

pendently of, or in various combinations with, the other 79 columns. In
some applications, the individual column can be broken down further into its

12 component punching positions. Therefore, there is no theoretical restric-

tion on the arrangement of the information on a card. However, common sense

dictates that the arrangement of information on a card must follow a logical

pattern having some obvious relationship to its use. This reduces confusion
and errors, and increases efficiency.

1.2.2 Standard Job Control Panels/Flow-Charts. Every machine also has

a control panel and/or set of control switches. By proper use of control

panel wiring and switch settings, a variety of results that meet different

requirements can be obtained from the same deck of cards. For recurring jobs,

the CPDC keeps a flow chart with an identifying job number, and maintains

permanently wired control panels. These panels enable the CPDC to respond

quickly and efficiently to a programmer who requests a standard job, and

specifies the Flow Chart Job Number on the request form.

1.2.3 Revised Standard Jobs. Whenever the requirements of a standard
job change or a new standard lob is reouired, existinR flow charts and control
panels are corrected, or new ones are prepared. Consult with a member of the

Analyst Staif before requesting a standard job, to check current status of the
flow charts/control panels.

1.3 EXPLANATION OF EAM FUNCTIONS AND THEIR REQUESTS

1.3.1 Card Counting and Group Counting. Used to count the total of all
cards, or the total of specific cards in certain classifications or groups.
The capabilities of each machine are:

1. Sorter. Can count all cards that pass through the machine. This may
be done separately or in combination with sorting or selection.
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2. 407. Can obtain the total in each of up to 20 groups or classifi-
cations as guided by information punched in the cards; however, it
is not necessary to count all the cards in the deck.

1.3.2 Comparing

1.3.2.1 Definition. Comparing is performed by the 519 Reproducer on all
or any columns of one card against all or any columns of another card to de-
termine if differences exist between the two. The card column number need not
correspond to the card ---olumn number being compared. For example, it is pos-
sible to compare iolumn 5 of one card against column 27 of another card. If
an error is detected, the machine stops and indicates the columns in question.

Comparing is independent of other 519 functions and is done as standard pro-
cedure when reproducing cards or performing interspersed master gang punching.

1.3.2.2 Request. To request, specify the column or columns to be compared
L.'. zoth decks. If the cards are to be compared column for column, specify
80 x 80 compare. For example, "Compare 80 x 80, except compare cols. 1-5 of
deck I against 72-76 of deck II."

1.3.3 Emitting

1.3.3.1 Definition. Emitting is automatic punching o. limited additional
information into all cards passing through the machine. Emitting is advan-
tageous to gang punching since information can be added to a column without
dropping or carrying back through the deck, information that may already be in
that column. This can be done independently or in combination with other 519
functions.

1.3.3.2 Request. To request, specify the information and the columns. If
these columns already contain information and it is to be dropped, indicate it.
For example: "Emit a '5' in col. 17. Column contains information; retain
same.

1.3.4 End Printing

1.3.4o1 Definition. The 519 Reproducer is equipped with a print unit
capable of printing up to 8 numeric digits. Printing takes place on one of
two vertical printing lines on the card. This information may be read from
the card itself, from a card in the read feed of the transcribing machine, or
it may be emitted. A maximum of 16 digits may be printed, either separately
or in combination with other 519 functions.
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1.3.4.2 Request. End printing cannot be requested per written instructions.
If you need end printing, contact a member of the Analyst Staff.

1.3.5 Gang Punching

1.3.5.1 Definition. Gang punching is automatic duplication of information
from one card into the cards following the first card. A master card is key-
punched with the information desired, and is placed on top of the deck to be
gang punched. Master cards may be interspersed in a deck and provide a new
set of gang-punched cards each time a new master card is reached.

Columns to be gang-punched must be blank. If they are not blank in the
original deck, the deck must be reproduced to provide blank columns for gang-
punching. Gang-punching can be done separately or in combination with other
519 functions.

1.3.5.2 Request. To request, specify the information and the columns to
be gang-punched. If these columns are not blank, also specify reproduce in-
structions. For example, "Gang-Punch MGOA in cols. 70-73."

•" 1.3.6 Interpnreting

1.3.6.1 Definition. Interpreting is translation of Hollerith data
punched on a card into printed characters on either of two norizontal
printing lines near the top of the card. The upper line is just above the 12
row; the lower line is between the 12 and 11 rows, and each has 60 printing
positions under wired panel control.

One of the standard Interpreter boards used in the CPDC contains the following:

STANDARD 80 COL. CARD COLS. TYPE POSITIONS

Interpreter 1-60 1-60 Upper line
61-80 41-60 Lower line

1.3.6.2 Request. To request a format different from the standard 80 colimn
format shown above, contact a member of the Analyst Staff.

1.3.7 Listing

1.3.7.1 Definition. Listing is the preparation of a printed report that
presents all data in each card in the deck. The 407 allows complete flexi-
bility and control over arrangement, spacing, accumulation of values punched
in the cards, card counting and group counting, spacing and positioning of
the form itself, and the printing of headings at the top of each page.

1.3.7.2 R . To request a format other than that normally used, or
one for a non-standard card, contact a member of the Analyst Staff.
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The EAM section maintains permanently wired control panels for listing all

standard cards.

1.3.8 Matching

1.3.8.1 Definition. Matching is the comparison of two card decks to
determine if a card or group of cards in one deck matches a card or group of
cards in another deck. The cards are not merged and unmatched cards are
selected and stacked in separate pockets.

1.3.8.2 Request. To request, specify the columns or fields for control,
their order, and the type of information they contain (numeric or alphabetic).
Also specify the unmatched cards to be selected. For example, "Match the
headers against details, controlling on col. 7-12 (Num) Minor, 5-6 (Num)
Intermediate, and 1-4 (Alpha) Major. Select unmatched cards from both decks."

1.3.9 Merging

1.3.9.1 Definition. Merging is collation of two or more card decks (which
are already in the same sequence through use of up to 19 columns of numeric,
alphabetic, or special character information) into a single group of the same
sequence. If, during the merging process the collator detects cards with the
same number in both the primary feed and the secondary feed, primary feed
cards are placed ahead of secondary feed cards.

1.3.9.2 Request. To request, specify the columns for control, their order,
and the type of information they contain. Also specify the cards to be selected.
If necessary, specify deck to be placed in primary feed. For example,
"Match-merge, headers in front of details, controlling on cols. 1-4 (alpha)
Minor; select unmatched detail cards."

1.3.10 Merging with Selection (Match-Merge)

1.3.10.1 Definition. Merging with selection is merging and matching com-
bined. Matched or unmatched cards from each deck are merged, and the remain-
ing unmerged cards are routed to separate pockets.

1.3.10.2 Request. See par. 1.3.9.2.

1.3.11 Reproducing

1.3-11.1 Definition. Reproducing is duplication of all or part of a card
deck into a new card deck, in either an identical or changed column arrange-
ment. Each card in the original deck is re-read and compared to the card
punched from it, to verify reproduction was performed correctly.

0
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1.3.11.2 Request. To request, specify column(s) to be reproduced and where
they are to be located in the new deck. If cards are to be duplicated column
for column, specify an 80 x 80 reproduction. For example, "Reproduce 1-60
into 1-60, 64-67 into 70-73, and 74-80 into 74-80;" or as stated another way,
"Reproduce 80 x 80, except 64-67 into 70-73."

1.3.12 Selection

1.3.12.1 Definition. Selection is pulling cards from a deck that require
special handling.

1.3.12.2 Request. To request, state the type of selection involved, giving
all pertinent information, such as columns, control fields, and specific data
to be selected. For example, "Select all cards containing 160 4-1 in cola.
9-19 and 02 in cola. 41, 42."

1.3.13 Sequence Checking

1.3.13.1 Definiton. Sequence checking is performed on card decks to insure
that the deck is in proper order according to a predesignated field (one or
more columns) containing numeric, alphabetic, or special character information.
The collator can seql~ience up to 19 columns of numeric, alphabetic, or special
character information in either ascending or descending order.

1.3.13.2 Request. To request, specify the columns or fields to be sequenced,
their order (minor or major), and their content (numeric or alphabetic). For
example, "Senuence check cols. 7-12 (Nun) MKnor, 5-6 (Num) Intermediate, and
1-4 (Alpha) Major."

1.3.14 Sequence Numbering

1.3.14.1 Definition. Sequence numbering is automatic punching of a series
of consecutive numbers, starting with any number, into a deck of cards. Several
decks, each to start at a particular number, can be processed; as each master
card is reached, the machine automatically resets and starts numbering per
information from the master card. This is similer to interspersed master gang
punching, and as in gang punching, columns to be sequence numbered must be
blank. 

-

1.3.14.2 Request. To request, specify the columns to be sequence numbered
and the starting number. If the columns are not blank, also specify reproduce
instructions. For example, "Sequence number colo. 75-78 starting at 0001."

1.3.15 Sorting

1.3.15.1 Definition. Sorting is the arrangement of a card deck in ascending
or descending sequence, according to the numeric, alphabetic, or alphanumeric
data punched in a fixed card location. Normally, cards are placed in an as-
cending sequence, unless a descending sequence is specified.
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1.3.15.2 Request. To request, state columns to be sorted and if the data
is numeric, alphabetic, or alphanumeric. If there is more than one field,
identify each as to minor and major. Clearly state if special characters may
be encountered. For example, "Sort 21-23 (Num) Minor, 44-48 (Alpha) Inter-
mediate, and 1-4 (A/N) Major. There are special characters in col. 46."

1.3.16 Summary Punching

1.3.16.1 Definition. Summary punching is the punching of accumulated
totals with the control fields used for use in further processing. The 407
first stores the information to be punched. Then, at a designated time, the
Information is transferred to a 519 Reproducer and punched on a card in any
specified format. Summary punching can be done separately or in combination
with listing or tabulating of card decks.

1.3.16.2 Request. Sumnriary punching cannot be requested per written instruc-

tions. If you need summary punching, contact a member of the Analyst Staff.

1.3.17 Tabulating to Accumulate Totals

1.3.17.1 Definition. The 407 is equipped with 112 unit counters. These
counters can be coupled together, or grouped as needed, to accumulate debits 4
or credits to obtain totals for specific groups of cards. They may be used
when listing cards, or when preparing a tabulated report that shows only con-
trol fields and totals desired.

1.3.17.2 Request. This function cannot be requested per written instruc-
tions. If you need tabulating to acc:mwulate totals, contact a member of the
Analyst Staff.

1.3.18 Double Punch and/or Blank Column Detection

1.3.18.1 Definition. This function consists of checking a card column to
see if it is unpunched or has more than one punch. Either test can be made
separately, or both tests can be made simultaneously.

1.3.18.2 Request. This function cannot be requested per written instruc-
tions. If you need this check, contact a member of the Analyst Staff.

31
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2. EDPK OPERATIONS

EDPW operations center around the Control Data Corporation 1604 Digital Com-
puter and the supporting 160-A Computer System. Several 1604 systems are
available for use in the CPDC.

2.1 CONTROL FOR OPERATIONAL PROGRAMS (COP, COP II)

2.1.1 Use of COP. The COP Ii system is used exclusively in the SCF.
Flight Support Tapes in the SCF contain numerous additional routines; however,
all routines are brought into the computer via Master Tape Control (MTCII).
For a complete description of the COP II system, refer to TH-745/0OO/00.

2.1.2 References to Other Routines. Since most Flight Support Tapes
contain over 100 routines, this document describes only basic routines required
for program development. Additional information on all routines is available
in TM-(L)-705/001/00.

2.1.3 COP Operation. Routines are brought into the computer and opera-
ted upon by COP as directed by function cards or on-line typewriter function
requests. Normally, the card mode is preferred and the programmer provides
necessary cards for his computer run. However, the typewriter mode may be
used if the programmer has not supplied the proper function cards.
The COP system references I/O units via special COP reference numbers.

Figure 3-13 associates the COP reference numbers to I/O equipmient unit numbers.

COP ICE INPU OUT
Tape Drive 1,2,3 or 4 Tape Drive 1,2,3 or Ii

1 through • anne1 3 chanel
Cabinet 2 Cabinet 2

MR e rV e 1,2 E,3 or 4 Tive Drive 1,2,3 or 4
5 through 8 Canel 3 Channel ii.

Cabinet ý Cabinet 3
Tape Drive 1,2,3 or 4 Tape Drive 1.2,3 or 4

9 through 12 Manel 1 Channel 2
Cabinet 2 Cabinet 2

13 not9"lcabe)1612 Printe
hannel 2

14T7Pewrirer Typevrit

15 Pr Tape r Paper TW Punch
Channel 1 Channel 2

""Tpe Drive 1,2,3 or 4 TVe* Drive 1,2,3 or 4
6through 19 hannel 5 Channel &V

____________Cabinet 2 Cabinet 2

Figure 3-13. COP Numbers and Associated I/O Iquipment
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All program output from computer runs uses tape unit 3 for delayed output or

the printer for on-line output (unit 13).

2.2 LOCXMEED ASSDeMLY ROUTINE (LAR, LAR II)

The Lockheed Assembly Routine (LAR and LAR II) is utilized on all flight
support tapes. A detailed description of this assembler is contained inTM(L)-7o51O0llOO.

Before a deck can be assembled, it must be prestored (placed on symbolic tape
in a certain format) with the 160-A. If no ORG card is supplied for LAR
assemblers, an ORGR 1OO00B card will be inserted in the deck by CPDC personnel.
The LAR II assembly program assembles all programs for 1O000B relocatable if
no ORG card ia provided.

It is important that programs are assembled and tested using the Standard
System Check (SUN) Master or the Flight Support Tape on which the program
is to be placed. If the program is not to be used on a specific Flight
Support Tape, specify assembly using the M-1 Sum (System Check & Utility)
Master on the request form.

Several options, as outlined in TM-(L)-746/Ooo/Oo, are available for assembling
a program with LAR or LAR II. Unless otherwise specified, the CPDC assembles
with the index option. One copy of the assembly is listed and one copy of
the binary deck is punched and returned to the requestor. The magnetic output
tapes are not saved.

2.2.1 Filling Out Request Forms for LAR Assemblies. To request a LAR
assembly, fill in the following:

1. Check 160-A box, and specify card to tape.

2. Check 1604 box, and specify desired master on TD #1. If this is not
done. M-1 is automatically used.

3. Specify PREST tape from 160-A on unit 2.

4. Under Instructions, specify if other than standard assembly is desired.

2.2.2 Parameter Tests. After a program is assembled, the binary deck
can be parameter tested on the 1604. Since the deck must be read Into core
by M7C, certain control cards ire required. See T3-(L)-745 for correct format
and colwm usage. Figure 3-14 is an example of a deck which reads in and
operates a program called TEUT of 1000 core locations.
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_•efines Test 1

*•Cards

Figure 3- 1k. Example of Deck Format

If it is necessary to make octel rorrections lo a binary deck, the octal
correctors are to be inserted in front of the linary end card.

If the control cycle portion of MMIi has been destroyed, the operator reloads
MPC, and if a dump is desired, he will attempt to save that portion of core
occupied by the program being tested. After a program has been read into core
and successfully operated, control is returned to MIC. If unsuccessful, it
will either hang, loop, or erroneously halt, and the operator will note the
contents of the machine registers on the request form and manually return to
the H.C control cycle. To obtain a core dump, a Dump function card must be
included in the parameter test deck. If the situation warrants it, the
operator may initiate core dumps using the on.-line typewriter.

*Dump 3 10000B 70000B Dumps core onto D #3 in
listable format.

Gives a core dup of a relocatable
'S hIXMP 3 TEST program. Valuable -hen it is not

known where the program vill be
brought into core.

S3 JWrites "End of Tape" plus end of
'3 Joe Smith file on D #3 and rewinds it with

interlock.

Figure 3-15. Examples of Dump Cards
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In some cases, a program may write information on a magetic tape which should
be retrieved for debugging purposes. If the magnetic tape were written in
BCD, It can be listed directly by the 160-A. If written in binary, it must
be read into core and dumped in BD) to be listed. A tape dump function card
must be included by the programmer.

Dumps TD 4 onto T 3 in BCD, 1 file.
UTAPXW 4 3 0 0 files and 0 records are skipped

I before the dumping process begins.

Figure 3-16. Example of Tape Dump Card

Detailed capabilities, format of system debugging and utility routines are
available in TM-(L)-705/00l/00.

2.2.3 Filling Out Request Forms for Parameter Tests. To request a
parameter test, fill-in the following:

1. Check 160-A box if card-to-tape operation is required to create an
input tape for the 1604 run.

2. Check 160 box.

3. Specify master tape on unit #1. If this in not done, M-1 is
autcmaticaly used.

4. Specify all input and output tapes to be used.

5. Specify if resultant tape is to be listed and/or reserved.

6. Note if a jum key or stop key selection is to be made.

7. In the operating instructions section, list in order, the actions
that the operator must take, including recover step as applicable.
In the operator's response section, the operator indicates the
performance of the computer run.

2.2.4 Sytem Tests. After a proga has been thorougbly debugged, aad
if a system test in de2ied, it is necessary to place It on the master tape.
Information regardi•n replacement of a routine on the mater tape cam be ob-
tained fro the SDC Utility and Slnulation Group or the Progerm Itegation
and Test Group. Official Flight Support Tapes are not to be constructed with-
out the cognisance of the above groups. When a routine is on the Fliart
Support Tape, it nay be called in and operated by a Lingle function card, or
corrected and subseaently operated by a goup of fuacti cards. 719M 3-17
is an exsuple of a deck *hich correcta a routine after bringing It Into core
from the Master tape and before operating it.
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PIM-o A Be C

Figure 3-17. Sample Correction Deck

Since it is possible to system test a program with a number of other progras
or routines frcm the master tape, a series of function cards may be necessary,
(see T-(L)-705/0o/0O for details).

The &DC Program Integration and Test Group maintains a Satellite Subroutine
Index that lists all routines currently being used on FSTs In the Satellite
Control Netvork.

Request forms for system tests require the same information as parameter tests,
par. 2.2.3.

2.2.5 Error Reporting. If machine trouble, operator error or system
error is encountered, it is to be reported on the Discrepeacy Report Form
(Figure 2-4). If machine or operator error, return the copleted form with
a copy of the CPDC request form in question to the CPDC Operations Supervisor.
If system error, return the form to the CPDC Staff Programer.

2.3 3~)TRAT

The CDC FOMNP 60 and 62 Masters are contained in the CPDC, and operations
personnel are familiar with their use.

2.3.1 Coevilations. To compile a JOA deck and determine if any
foiat errors hWi been made, state "Campile Only" In the Instruction section
of the request form. To compile and operate, state "Coile and Operate" on
the request form. (See F01RMN System for 160A Ccputer, Control Data Publi-cation Yumber 087A and SDC 3N-6T37/o0o/00 for sadLtionsl ifozuation.)

2.3.2 -Flling Out Reguest Fore for FOIRM Ho. To request a JOMNE
run, fill In the folloving:
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1. Check 1604 box.

2. Indicate FORTRAN Master on unit 1. (It will be M-23.)

3. Indicate Input and Output Tapes.

4. Indicate whether to compile, or cmcpile and operate in the instruc-
tion section.

5. Indicate if a MPA Tape is necessary.

2.4 OSCON

The OSCON system is used exclusively on the CPDC 160-A's. All available
160-A routines are on the OSCON Master Tape and like COP In, are called into
core by a function request. All 080(11 function requests are made via the
161 On-line Typewriter or via function cards.

2.. OSAS. The 160-A asaembly routine (OSAS) is contained on the
OSCON master in a number of I/0 configurations. It Is possible to receive
an assembly listing through ay of the following mediums:

1. On-line printer

2. Magnetic tape

3. Paper tape

and, the elections for binary object progrs are:

1. Binary cards

2. Binary paper tape

3. Magnetic tape

All asemblies for the 160-A are origined at 0 (zero), unless otherwise
specified. One copy of the asembly listing and binary paper tape of the
progrm is furnished unless otherwise specified.

2.4.2 Peripheral Routines. The tape-to-card, card-to-tape, and
tape-to-print progs a&e also on the O0N Master. These progem are
escuted by the following fumction requests:
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1. *ETC

2. *CTT

3. *TP (166 printer routine)

4. *TTPA (1612 printer routine)

Binary and BCD tapes can be handled by the tape-to-card and card-to-tape
programs. A mixture of binary and BCD information can be handled by the
card-to-tape program. Only BCD tapes can be listed by the tape-to-print
program.

The teletype transla ;or routine on the OSCON master translates any teletype
paper tape and prints the resultant translation either on the 1612 printer
or 161 typewriter. The program is executed by a *TENS function request.

The binary card load routine reads a 160-A program into core at a location
specified by the binary card.

Instructions must be given to the operator if the program begins operation
at any location other than 0.

3. SUGGESTIONS IM)R SMITTNG CPDC WORK

The following general suggestions are provided for 1604 users:

1. Always indicate maximum run time on the request form.

2. Use the proper IM4 card stock for the proper use, i.e., use the
standard octal card for octals, binary card stock for binary cards,
blank card stock (5081) for function cards. Preprinted cards for
computers or systems not used in the SCN will not be accepted.

3. Since most programs and functions called in from a Flight Support
Tape are relocatable, give a storage analysis of afl functions.
(This is done by placing a COP I/O reference number i=mediately
after the asterisk on the function card.) A storage analysis gives:
a) Routine name, b) Subroutines used by main routine, and c) Core
locations.

I, Do not program the use of Jump or Stop Key 1. These are used by theCOP System.

5. A break point setting stops the computer before operating the instruc-
tion at that address.
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6. Review the CPDC request form for clarity and completeness of Infor-
mation before submitting it. This vilU insure that the requested
work v1ll be performed accurately and efficiently.
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CHAPTER 4

SECURITY PROCEDURES

1. HADING OF CLASSIFIED INFORMATION

Companies and personnel utilizing the CPDC facilities are provided with docu-
ment and/or card safes upon request. These depositories are approved by DOD
for storage of material up to and including the Secret classification. Com-
binations to these depositories are given only to the person to whom the
depository is assigned. A duplicate copy is maintained in the SDC lock and
Key Office.

CPDC -personnel assume responsibility for Secret material only if it is so
designated, and only during the times it is being processed in the EAM,
Keypunch, or EDPM Shop.

All CPDC personnel are cleared for Secret work. Representative CPDC personnel
are placed upon need to know rosters for all wcrk currently being handled by
the CPDC.

Associate contractors processing Secret work in the EDPM shop must do so on
an attended run basis. (Mail order runs excepted, if they are accompanied
by official Secret transmittal forms.) When submitting Secret materials to
the CPDC for processing, they must be hand carried and picked up directly
by the requestor.

The security classification of the run must be designated on the request
form.

Detailed CPDC Security Procedures are available upon request frm the CPDC
analyst staff.
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CHAPTER 5

GLOSSARY OF COIMMN CPDC TERMS

Alpha Short for alphabetic. Used to indicate the
presence of alphabetic data in a card column
or card field. On requests which specify card
columns or card fields indicate presence of
alpha data (e.g., Sort on cols. 13-15 (Alpha)).

Alphanumeric (A/N) Used to indicate the presence of both alphabetic
and numeric data in a card field. On requests
which specify card columns or card fields,
indicate presence of mixed alphanumeric data
(e.g., Sort on cols. 13-15 A/N.)

Card Count A count of the number of cards in a deck, or of
those cards in a deck containing a specified
identifying punch. (e.g., Supply Card Count
or Supply Count of Cards containing 3 in col.
42.)

Card Field A card column, or group of card columns, con-
C) taining a specific type of data (see fields).

Column A single vertical arrangement of 12 punch
positions on a card. One hollerith column
contains the punches signifying a single alpha-
betic, numeric, or special character.

Common X Indicates that all cards in a deck have a punch
in the 11 row (one row higher than the 0 (zero)
row) of a given column. Usually used to distin-
guish a deck of cards in a particular format,
or a deck used for a particular function from
another similar deck which is associated with
the job (see deck identification and identifying
punch). If a request involves a deck so identi-
fied and the presence of the identifying punch
is critical, refer to the common X (e.g., Sight

check Deck I for an X in 80, then merge with
Deck II on columns 12-17).

Control Field A column, or group of columns, whose contents
are used to control the operations of certain
card machines.

Deck Identification Common punches in particular columns in every
() card belonging to that deck. Since the CPDC is
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responsible for well over a thousand individual
decks of cards, deck identification is essential
for efficient operation.

Detail Cards An associated group of cards, each of which con-
tains a unique piece of information. For
example, each of the program cards in an assembly
deck is considered a detail card.

EAM Electric Accounting Machines (tabulators, colla-
Eors, etc-.)

EDPM Electronic Data Processing Machines (computers
and related peripheral equi~pment)

FIELD A card column, or group of consecutive card
columns, containing a specific type of data.
Proper designation of fields are of critical
importance in processing requests which do not
follow a standard, procedurized flow chart.
On all requests which specify card fields, show
the title and card columns of each field. q
NOTE: Special care must be taken when requesting
card processing which involves more than one
field. For example, if the desired sequence of
a field of symbolic cards were by Mod within
Ident, it would not be sufficient to say "Sort
Working ID (70-72) and Mod (73-74)." Due to
the nature of card sorting, the field sorted
last is the one of major significance. There!-
fore, if the card-room operator sorted the Ident
first and then the Mod field, the sequence of
the cards would be opposite to that intended.
To prevent confusion, list the cards filed in
ascending cr descending order of significance.
Write the words "major" and "minor" beside the
most and least significant field, respectively,
to indicate their order (e.g., merge the two
decks on Ident (70-72) Major, Mod (73-74), Card
No. (75-80) Minor).

Flow Chart (Operational) A detailed representation of the steps required
to complete a given job. This type of job
instruction shows the machine, or clerical opera-
tions in their proper sequence, and the processing
of the cards from one operation to another.
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Flow charts are used for recurring jobs, complex
jobs, or those which have output formats of a
critical nature.

Format Card A card on whose face has been printed lines to
show the location of fields which may be punched
in the card.

Readers (See Masters)

Hollerith A code system used on punched carda to represent
numeric, alphabetic, and special character in-
formation. It consists of one or more punches
in each vertical column. In this system punches
in the 12, 11, and 0 rows of a card column are
called the 12, 11 and 0 zone punches respectively,
and punches in rows 1 through 9 are called digit
punches. A letter is represented by a zone punch
and a digit punch in a single column; a number
by a digit punch only; and special characters by
various combinations of digit and/or zone punches.

Ident The identification assigned to a program (or data)
deck to distinguish it from other programs
(or data) decks. The Working ID's used for
1604 decks consist of 3 alphanumeric characters.

Identifying Punch A particular punch in a card, or in all the
cards cý a deck, which identifies the card, or
cards, as being of a particular format or
function. The most commonly used (and most
desirable) identifying punch is the i1 punch.
If the cards of a particular format contain an
11 punch in a given column, this would serve to
distinguish these cards from all other associa-
ted cards during processing of the job. Another
function of control punches is the selective
control of the functions of OAX equipment pro-
cessing the cards. The operation of all EA -
equipment is susceptible to selective modifica-
tion (within the natural limitations of each
machine) upon recognition of control punches
in a deck of mixed cards.

Intermediate A term used to distinguish the field of a card
whose significance (not location) is midvayI) between the major and minor fields. For example,
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if a group of cards were in the following
sequence, Date would be the intermediate
field.

JOB NO. DATE PROGRA*W

751 10-06 Allen
751 10-06 David
751 10-06 Jones
751 11-06 Burke
751 09-06 Anson

The cards are in order by date and job number,
and also in order by programer and date.

Listing A printed record (on continuous form paper) pre-
pared from a deck of cards using a 407 tabulator
(see printout).

Major A term used to distinguish which one of two or
more card fields has the greatest significance.
(See example in Intermediate where Job No. is t
major to both date and prograner name.) When
two or more fields are specified in a sorting
or merging operation, indicate the major field
clearly (see field).

Masters Cards which contain descriptive or control infor-
mation pertaining to a group of detail cards.

Minor Used to distinguish which one of two or more
fields has least significance. In the example
under Intermediate, the programmer name is the
minor field (i.e., it is minor to both Job. No.
and Date). When two or more fields are specified
in a single operation, indicate the minor field
clearly (see fields).

Mod The identification assigned to a revision of a
program, or data deck, to distinguish it from
the original deck and from any other revisions
of that same program or data deck. On requests,
be sure to show the Ident as well as the Mod
of the deck to be processed.

Numeric A term which indicates that the data in a column
or field, is strictly numerical. If a special
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instruction specifies more than one field and
the fields contain dissimilar data (numeric in
8330, alpha in others), the fields should be so
distinguished (e.g., Sort Address (36-41,
alphanumeric) minor and ident (1-4, numeric)
major).

Off-Line Equipment A computer-associated component which operates
independently of direct computer control.
Usually refers to card-to-tape equipment used
to prepare prestored tapes for computer input
and to tape-to-printer equipment used to print
List Tape output prepared by the computer,
sometimes called peripheral equipment.

On-Line Equipment Any computer component whose operation is con-
trolled directly by computers. Usually refers
to card readers, printers, and other input-output
components.

Paper Form The specific type of paper to be used for
listings. If a specific printed form is to be
used, show the form title (i.e., Use 15 x 10
Multilith). If standard blank or lined paper
is to be used, specify which of the two, and
the size desired (i.e., Lined 8J x 11 long, or
blank, 15 x 11 long). Also indicate the number
of copies desired if it differs from the number
specified for standard jobs, or if the listing
is a special request.

Printout A term generally used for listings made from
magnetic tape or directly from the computer.
List Tape is the preferable term for printouts
from the magnetic tape. Listings made fro
data on cards should be indicated as Card
Listing or 407 Listing.

Procedure The sequence of steps in the processing of a
job.

Row A single horizontal arrangement across the 80
columns of a card. There are 12 such rows
from the 12-row along the top of the card to
the 9-row along the bottom.

Special Characters Characters other than letters of the alphabet
10 or numbers.
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80/80 An instruction which indicates that the infor-
mation from all 80 columns of the source card
is to be transferred without change to the
receiving medium (i.e., Reproduce 80/80 means
to create an identical deck of cards; List
80/80 means to list the cards as is, with the
information from card columns 1-80 being
printed by type wheels 1-80 respectively; and
Interpret 80 x 80, although a vague term and
an impossibility, is generally used to mean
interpret all 80 columns without rearranging
or separating the data). When the last choice
is specified, cols. 1-60 are printed on the
first interpreting line and cols. 61-80 are
printed (by type wheels 41-60) on the second
interpreting line.

0

I
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