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FOREWORD
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January 1974 to November 197k,

This report consists of two volunes: Volume I - Technical Discussion
and Volume II - Appendices.

Contractor personnel who most actively participated in the preparation
of this report were Messrs. Michael J. Lauro and George T. Collins.

This technical report has been roviewed and is approved for publication.
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ABSTRACT

This technical report deseribes those improvements made to the Store
interface Data Handling Analysis - Phase 1 for auvtomating Aircraft/Store
Flectrieal Interface Compatibility Analyses and computerized testing
procedures. Until now, a manual method was used to compare hardcopy
aireraft stores management system design data against store interface
data generated by the Phase I Data Processing System. The improved
system eliminates this time consuming task by automatically perform-
ing the complete interface compatibility analysis/test. A set of
universal aircraft data documentation formats and new computer pro-
groms were developed for this added system capability. The new computer
programs were designed to disclose any electrical incompatibility that
may exist between the aircraft and store selected for comparison. New
computer printouts provide detail pin to pin and general interface com-
patibility information. Diagnostic message printouts are also provided
to define each specific incompatibility condition that was detected.

The improved system may be used to evaluate or verify the adequacy of an
aireraft to control its existing store complement. Essentially, the
improved system would compare the electrical design limits of the air-
craft stores management system against store electrical requirements that
are contained in the AFATL Store Data File. Any incompatible or marginal
interface condition will be detected. The system improvements described
in this report will greatly reduce the time and cost associated with
analyzing aircraft and stores from an electrical interface compatibility

gtandpoint.
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SECTION L

THTRODUCTTON

hage 11 study have gignificantly

The improvements provided by this
atores Interface Data Handling

increased the analytical capability of the
Analysis System. It ig now possible to perform complex sircraft/store

electrical compatibility analyses without referring to numerous aircraft
tochnical order manuals, wiring disgram:, and other related documents.
The improved system will now facilitate the storage end processing of

all relevant aircraft and store technical data. The Phase II study

also exponded the existing AFATL Store Data File Data Base to include
additional characteristics that more precisely define the electrical
composition and sequence of store interface glgnals. These new improve-
ments, coupled with the existing Phase I stores interface data processing
capability, offer the user a valuable anelytical tool that will aid in

the following areas:

(1) AMrcraft/Store Standard Interface Connector Development.
The existing Phase I Store Data Tiles and computer programns erable the
system user to determine standard aircraft/store electrical interface
connectors and their pin function assignments for any combination of
stores required to use the interface connection.

ctrical Compatibility. The new Phege 11
sircraft data files and computer prograis ensble the system user to

detect incompatibilities and/or verify the overall electrical compatibility
between sny existing or future aircraft (that may be added to the data file)
and sny store documented in the AFATIL Store Data File.

(2) Aircraft/store Ele

The Phase I and FPhase 11 data files

and computer programs will provide detail aircraft esnd store electrical
data in a Pormat that can be readily used (either manually or by computer
means) by weapon system designers to develop new stores that have an
electrical interface that will be common to s maximum of different type

aircraft.

(3) New Store Development.

(4) sStores Management System Development. The existing Phase 1

computer programs, coupled with the expnnded store data base, will enable
the system user (with minor Phase I computer program modifications) to
accurately determine the types and minimum quantities of interface
eircuits required for the universal (multi-store) menagement of stores

from individual aircraft weapon stations.

(5) Technical Data Update and Maintenance. The nature of the
computerized aircraft and store data files permits the efficient update
of data. TFile updating (file card replacement) can be accomplished with
very little effort, thus enabling the system to be maintained in a cur-
rent status with a minimum expenditure of time and expense.

(6) Technical Data Dissemination. The new aircraft and modified
store data files, with their respective data retrieval computer programs,
provide a rapid and low cost method to disseminate interface data in the

form of computer printouts.
1




SECTION II
SUMMARY

\IRCRAFT DATA DOCUMENTATION AND ELECTRICAL INTERFACE ANALYSIO
OOMPUTER PROGRAMS

a, System Arrengement. The new Aircraft Data Documentation formats
and Computer Programs gysbem Arrangement 1g shown in Figure 1. This
arrangement was chosen becaguse it provides o maximum of versatility
Py documenting and prebrieving aircraft data for a variety of* exicting

nd future sircraft.

b. Alrcraft Data Documentation. Alrcraft interface data is
Aocumented seperabely for each sircraft station. This approach com-
pensates for any differences in slrcraft stores management system equlp-
ment that may exiot between the various sircraft stations. Although
coe aireraft stabion may be equivalent to another with respect to store
toroing capabllity, both stations may not always be the same with regard

o tre type of interface circuit components used, or circuit switehing
Jogic employed. The aircraft station data documentation formats shown
Figure 1 are shown divided in two basic card sets. One card set
o used %o document the general (overall) station connector and wiring
configuration for the respective statlon. The other card seb is used

o document debail sircraft electrical interface circult provisicns
o0 each specific store and/or guspension device normally operated
fyom the station. Consequently, this card set will be comprised of a
multiple of individual card sub~setbs.

o. Computer Programs. Three computer programs are provided for
aircraft/store electrical interface compatibility analysis purposes.
Thege new computer programs will test the aircraft against any equipnent
+hat now exisgts in or may be added to the AFATI, Store Data File. The
Conmpatible Aircraft/Test Case Store Interface Connections Computer
Program provides a means to determine aircraft/store electrical inter-
face compabibility by comparing the mating ability of the aircraft and
+est case store interface connectors. A test case gtore is defined as
the store or suspension device that is to be tested for compatibility
with the aircraft interface. The Aircraft/Test Case Store Interface
Compatibility Compuber Program egsentially performs a pin to pin
otreuit compatibi]ity analysis for a1l associabed aircraft/ gtore
interface connections. The program provides a diagnostic printout
of any incompatibility that may exist that will preclude gatisfactory
electrical compatibility between the aircraft and the store. The
Complementary gtetion Interface Circuit Analysis Computer Program
providesa means to determine electrical interface compatibility
independent of the agireraft to store connector mating ability. Thus,
this program will facilitate the analysis and definition of all com-
plementary (matched) circuits that exist between the test case store
and any one (selected), or all, aircraft gtation interface connections.
An Adreraft Station Data Retrieval Computer Program is also provided
tn petrieve any part of, or all, data documented in the aircraft
interface data file. ALl of the aforementioned computer programs
are written in the FORTRAN computer language and are functional
(without change) for any type of aircraft that may be documented on

2
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the new universal aircraft data documentation formats.
2. ATRCRAFT INTERFACE DATA DOCUMENTAT!ON

5. Documentation Formats. A set of data documentation formats
were developed and are provided to docunent electrical interface
data for both existing and future aircraft. These formats are essent-
jally computer punch card trenseripts and are used to document all the
aireraft electrical characteristics required to facilitate a compubterized
aircraft/store interface compatibility analysis of both hardwired and
multiplexed eircraft stores management systems. The basic function of
each aircraft data documentation format is described in Table I.

b. File Structure. It is expectel that a set of data documenta-
tion formats will be prepared for each lifferent aircraft. These
data will then be keypunched on to computer punch cards. Once in card
form, the individual aircraft card deck date may be used and stored in
this form, or transferred to tape or any other sultable digital data
storage and handling means.

3. COMPATIBLE AIRCRAFT/TEST CASE STORE INTERFACE CONNECTIONS
COMPUTER PROGRAM

a. Description. This computer program is designed to search the
sircraft data file and determine what aircraft interfaces are compatible
with a selected test case store with respect to physical connector(s)
mating ability. After these compatible aircraft interface conmections
are identified, the user may then use this information to select the
appropriate aircraft interface(s) for a detailed pin to pin or circuit
to circuit electrical interface compatibility enalysis. Other analytical
computer programs are provided by the data processing system for this
purpose. The general srrangement of the Compatible Aircraft/Test Case
Store Interface Comnections Computer Program is depicted in Figure 2.

b. Program Control. A computer control (input) card deck is
used in conjunction with the new Airecraft Interface Data File and
modified AFATL Store Data File to provide the following program control
features:

(1) Select the desired test case store and/or suspension
device for aircraft interface compatibility testing.

(2) Select the aircraft station(s) and all aircraft inter-
face connections that are to be examined (any one, a combination, or
all).

c. Computer Printouts. The computer program will produce a data
printout that will identify all aircraft interface connections (that

are compatible with the test case store) by aircraft interface connection

code number and connector(s) part number. This printout will also
specify all store types and their connector(s) part numbers that are
normally controlled by the respective aircraft interface conmection.
The printout will identify all selected aircraft interface connections
that are not physically compatible with the test case store by an
appropriate diagnostic message. A record of the requested data will
also be included on the printout.

k.
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TABLE I. ATRCRAFT DATA DOCUMENTATION FORMATS AND FUNCTIONDS

Documentation
Format

Aircraft Interface Configuration
Code Conversion Matrix

astgtion Interface Connector
rharacteristics Data

Station Interface Circuit
Wiring Characteristics Data

pireraft Circuit Signal Form
Characteristics Data

Adperaft Circuit Signal Logic
Characteristics Data

Aireraft Circuit Signal
switching Form/Time
Characteristics Data

Mreraft Circuit Signal
Sequence Characteristics
Data

function

Used to define and record
applicability of stores to
aireraft station interface
connections.

Used to record commector type,
function and pin utilization
details for all connectors
associated with the respective
aircraft station.

Used to record the general
wiring configuration of all
sirveraft station/store inter-
face wiring provisions.

Used to define and record

the electrical composition

of a1l aircraft circuits
associated with the manage-
ment of a specific store type.

Used to define and record
the basgic operational usage
and switching logic of all
aircraft circuits associated
with the management of a
specific store type.

Used to define and record the
switching method and timing
sequence of each applicable
aircraft circuit associated
with the management of a
specific store type.

Used to define and record the
signal sequence order and
on/off relationship of all
aireraft circuits assoclated
with the management of a
specific store type.

T
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MODIFIED AFATL
CTORE DATA FILE

H

t

L_ DECK

! CARD

NEW ATRCRAFT INTERFACE

DATA FILE

COMPATIBLE
ATRCRAFT/THST CASE
STORE INTERFACE
CONNECTION: COMPUTER
PROGRAM

COMPUTER

COMPATIBLE
ATRCRAFT/TEST CASE
STORE INTERFACE
CONNECTIONS COMPUTER
PRINTOUT

Figure 2.

Compatible Aircraft/Test Case Stores
Interface Conmections Computer Program
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ATRCRAFT/TEST CASE STORE TNTERFACE COMPAT1BILITY COMPUTER
PROGRAM

a. Description. This computer program ig designed to perform a
detailed interface circuit compatibility analysis between all selected
(and physically compatible) aircraft interface connections and the
selected test case store. Essentially, this program compares the
corresponding aircraft and store circuit characteristics of both sides
of the interface. FEach interface pin to pin connection is evaluated in
one or more electrical characteristic comparison modes. Each mode
determines compatibility based on different interface criteria. The
function criteria of each characteristic comparison mode is described
in Table II. This method of circuit comparison adds versatility to
the system by allowing the user to analyze data for only those inter-
face compatibility functions (modes) applicable to his particular needs.
The general arrangement of the Aircraft/Test Case Store Interface
Compatibility Program is depicted in Figure 3.

b. Program Control., A computer control (input) card deck is used
in conjunction with the new Aireraft Interface Data File and modified
AFATL Store Data File to provide the following program control features:

(l) Select the desired test cuese store and/or suspension
device for aircraft interface compatibility testing.

(2) Select the aircraft station(s) and all aircraft inter-

face connections that are to be examined (any one, a combination, or
all)s

(3) Select the characteristic comparsion modes to be used in
the analysis (any one, a combination, or all).

(L) Select the desired computer printouts.

c. Computer Printouts. The computer program will produce the
following series of computer printouts:

(1) Summary of User Input. This computer printout provides
a record of all the data requested by the user.

(2) Detail Interface Circuit Connection Compatibility Report.
This computer printout provides a listing of all interface connections
that exist between the aircraft and test case store. Each aircraft
circuit is identified by a circuit code number and its signal function
nomenclature. The corresponding store circuit (pin mate) is identified
by its interface connector code number and pin letter. The store
circuit is also identified by its signal function nomenclature. The
compatibility of each comnection is indicated separately for each circuit
characteristic comparison mode., A YES in an adjacent characteristic com-
parison mode column indicates that the respective interface connection
(aircraft and store) are compatible. A NO indicates incompatibility of
the interface commection. A more detailed description of this printout
including sample outputs are contained in Section VI of this report.

7
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TABLE IT. CIRCUIT CHARACTERISTIC COMPARISON MODES

Comparison
Mode Function
T ——————N AT s ———————p—

Interface Wirlng Determine if the aircraft
and test case store are
compatible with respect
to basic wiring installation
requirements.

Signal Category Determine if the signal
category assigned to each
aireraft interface connection
circuit is compatible with
the category assigned to the
mating test case store circuit.

Signal Form Determine if all circuits
available at the aircraft
interface connection can
suitably control the test
case store from an electrical
power stendpoint.

Signal Togic Determine if all circuits
available at the aircraft
interface connection can
suitably control the test
case store from a switching
logic and operational usage
standpoint.

Switching Form/Time Determine if all circuits
available at the aircraft
interface connection can
suitably control the test
case store from a switching
method and timing sequence
standpoint.

Signal Sequence Determine if all circuits
available at the aircraft
interface connection can
suitably control the test
case store with respect to
its signal switching
sequence order and related
on/off signal requirements.

S TR S T WA B SalE PR MR




MODIFIED AFATL NEW AIRCRAFT INTERFACE
STORE DATA FILE DATA FILE

AIRCRAFT/TEST CASE
STORE INTERFACE
COMPATTIBILITY
COMPUTER PROGRAM

COMPUTER

|
|

SUMMARY OF USER INPUT
COMIUTER FPRINTOUT

DETAIIL INTERFACE
CIRCUIT CONNECTION
COMPATIBILITY REPORT
COMPUTER PRINTOUT

INCOMPATIBLE

INTERFACE CIRCUIT
DIAGNOSTIC SUMMARY
COMPUTER PRINTOUT

INTERFACE CIRCUIT
COMPATIBILITY SUMMARY
COMPUTER PRINTOUT

Figure 3. Aircraft/Test Case Store Interface Competibility Program
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Tnterface Circuit Diagnostic Printout. This
¢ the detail interface circuit connection
ing of all incompatible inter-
atible connection is identified by test
corresponding aireraft circuit

(3) Incompatible

computer printout complement
compatibility report and provides & list

“hoe connections. Each incomp

cage otors ccmnectcr/pin nuber and
qumber. A diasgnostlce message will be printed out separstely for

each incompatible connection. The message will identify the data
file (aircraft and store) characteristics nurbers examined and describe

the incompatible condition(s).

(1) Interface Circuit Compatibility Sur . Thig computer
printout provides a quick reference that summarizes the compatibllity
of all selected aircraft gtation interface connections with the test
anse store. The printout will 1igt all interface connections by air-
craft interface connection code number, Fach aircraft connection is
correlated with each circuit characteristic comparison mode. A YES
‘n the resgpective characteristic comparison mode colunn indicates

o', all interface circuits examined for that particular aircraft
intorface connectlon are compatible with the tegt case store. A
e not compatible

MO indicates that one or more airceraft circuits ar
‘ue Lo & circuit connector mating digscrepancy, and/or a circuit

¢lectrical characteristic incompatibility.

5.  COMPLEMENTARY STATION TNTERFACE CIRCUIT ANATYSIS PROGRAM

a. Deseription. Thils computer progrem 1s designed to determine
aircraft/store electrical compatibility by examining individual inter-
fPace cireuit electrical characteristics independent of the aircraft

and test case store connector type and pin insert configurations. This
feoture will permit a detailed and complete interface circuit comparison
between any airersft end store interf'ace stored in the respective system
dste Tiles. The new . Complementary station Interface Circuit Analysis
program will therefore detect, compare, and facilitate the printout of
211 those aircraft interface circults that will complement (are elec-
trically compatible with) the selected test case store. This new
computer program will also be capable of selectively testing the
inﬁerface%s) in any one or all of the circuit comparison modes des-
cribed in Teble IT7. However, the sicnel sequence compexrison mode

will not be included in the anslysis. This mode requires that both
the sircraft and store interface connections (for allk eircuits) be
arranged in a compatible pin insert configuration. Tht zeneral
srrangement of the Complementary Station Interface Circuit Analysis

Program is depicted in Figure L. \

b, Program Control. A computer control ( input) card deck is used
in conjunction with the new Mreraft Interface Data File and modified
AFATT, Store Data File to provide the following program control features:

(1) Select the desired tesl case store a.nd/or suspension
device for aircraft interface compatibility testing.

(2) Select the aircraft gtation(s) and all aircraft inter-
face commections that are to be examined
all). 10

(any one, a combination, or




MODIFIED AFATL
STORE DATA FILE

NEW ATRCRAFT INTERFACE
DATA FILE

ATRCRAFT/TEST CASE
STORE COMPLEMENTARY
INTERFACE CIRCUIT
COMPUTER PROGRAM

COMPUTER

INPUT QUESTION DATA

l
l

SIGNAL CATEGORY
DATA

INTERFACE WIRING
DATA

SIGNAL FORM
DATA

SIGNAL LOGIC
DATA

SWITCHING FORM/
TIME DATA

COMPOSITE CIRCUIT
DATA

COMPUTER FPRINTOUT

Figure 4. Aircraft/Test Case Store Complementary

Station Interface Circuit Analysis Program
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(3) Select the circuit characteristic comparison modes to be
used in the analysis (eany one, 2 combination, or all).

o, Computer printouts. The computer program will produce the

Py

eoliowing computer printouts:

(1) Swmary of User Input. This computer printout provides
a record of all the data requested by the user.

(2) Complementary atation Interface Circult Analysis Report .
e compuber printout provides a 1igting of all aircraft circuits that
re compatible with epch pin commection on the selectel test case store.
e printout will identify the connector identification and pin refereice
st case store circuit. The complementary aircraft circults

of each tes
detected by bhe program will be identified by interface connection

rumber, aireraft cireuit function number, connector identification anad
nin reference. These data will be listed adjacent to the respective
1ozl case shore cireuit. A complementary aireraft circuit will be
qrecified only 1f all the detail aircraft circuit electrical character-
within ecach selected cireuit characteristic comparigon mode

187

comptements the respective store cireuwit.

ATRCRAFT STATION UATA RETRIEVAT PROGRAM

a. Description. This compuber program ig designed to retrieve any

or all of the interface dats documented on the formabs listed in

part,
craft Station Data Retrieval

Tsble I. The general arrangement of the Alr
Progran 18 depicted in Flgure Die

b, Program Control. A computer control (input) card deck is uged
in conjunction with the new aircraft interface data file to provide the

following program control feabtures:
(1) select applicable aircraft station.

(2) Select data block printouts for stetion interface connector
and/or station interface circuit wiring data.

_ (3) Select data printouts for any one, & combination, or all
aircraft interface commections peculiar to a specific store type.

(4) Select electrical characteristic data block printouts
(any one, a combination, or all) for those selected aircraft interface

connechions.

¢. Compubter Printouts. The computer prograi will produce the
following computer printouts:

(1) station Interface Gomnector Data. This printout lists
the part numbers of all connectors associated with the selected
weapon station. A1l detail commector chavarteristics data (as documented
on the format described in Table I) will be printed out.
12
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(2) station Interface Wiring Data. This printout lists all
the detsnil station wiring data for all aircraft interface connections
sssocioted with the selected sircraft weepon statlon.

(3) Specific Store Type Interface Printouts. The detail
eleotvical characteristic data asgociated with each aircraft/store
i atepface connection of the selected weapon station will be printed
out neparately. Each printout will contain a listing of all characteristic
dnta that was documented and ig stored in the aircraft data file.

8. WEVISED EQUTPMENT DATA RETRIEVAL PROGRAM
a. Descripbtion. The existing Phase I Equipment Data Retrieval

Progrem was revised to faciliate the retrieval and printout of all
new store electrical characteristic data.

Y. Programn Control. The method used to gelect store data for
printout ig described in AFATL-TR-73-214 (Phase I). This procedure,
wowever, was modified to permit retrieval of deta sssociated with the
new Switching Form/Time and Signal Sequence date blocks.

¢. Computer Printouts. Additional computer printouts are provided
vap the supplemental and new equipment characteristic data blocks. The
Pormat of these printouts are eggentially the same as the existing data
hlock printouts.

7,  REVISED STORE DATA FILE

9. Description. The exigting AFATL store data file structure had
to be modified to facilitate operation of the new aircraft/store inter-
face compatibility computer programs. Fesentially, the original store
date was expanded to include additional electrical interface characteristic
deta. These date were required to permit a complete and accurate means to
test aircraft/store compatibility. The modified data file structure,
ineluding e brief description of the supplemental and new store data
documentetion formats, are described in Table III.

b. FPFile Structure. The modified store data file structure was
Aesigned to facilitate operation of both the new sircraft/store inter-
face compebibility programs and those store electrical anelysis computer
programs described in AFATL-TR-73-21l (Phase I). The Phase I Store
Flectrical Analysis Computer Programs were modified only to the extent
required to permit reading of the modified store dete file. New store
characteristics data is not used or processed by these existing programs.




TABLE ITI. MODIFTED AFATL STORE DATA LOCUMENTATION FORMAT AND FUNCTIORS

Documentation
Format

Equipment Introductory/

Connector (Existing Format)

Supplemental Introductory/

Connector (New Format)
Equipment Signal Form

(Existing Format)

Supplemental Equipment
Signal Form (New Format)

Equipment Signal Logic
(Existing Format)

Supplemental Equipment
Signal Logic (New Format)

Equipment Switching Form/
Time (New Format)

Equipment Signal Sequence
(New Format )

Function

Unchanged, used to record
gtore interface connector
details for individual stores.

Used to document additional
data for aircraf't/store
connector matching purposes.

Unchanged, used to define
and record the electrical
composition of interface
circuits peculiar to an
individual store.

Used to document additional
signal form characteristics
that further define the
composition and tolerance
values of interface circuits

peculiar to an individual store.

Unchanged, used to define

and record store input
switching logic requirements
of interface circuits peculiar
to an individual store.

Used do document additional
signal logic, and define the

circuit operation function (use)

of interface circuits peculiar
to an individual store.

Used to define and record the
switching method and timing
sequence required by each
interface circuit peculiar to
an individual store.

Used to define and record the
signal sequence and on/off
relationship requirements of
all interface circuits
assoclated with, and peculiar
to, an individual store,

)
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SECTION TIX
CENERAL CONSIDERATIONS

NTERFACE CIRCUIT COME 'SON METHODS FOR ATRCRAFT/TEST CASE STORE
IRRPACE COMPATIBILITY PROG RAM

a. Description. The Alreraft/Test Case Store Tnterface Compatibility
Computer Program determines the compatitility of interface circuits by
serforming a series of aireraft and store characteristic comparisons.
pge comparigons are degigned to detect incompatible interface conditions.
When such conditions are detected, an appropriate disgnostic messege is
printed out asccordingly. The diagnostic mescage indicates what charac-
terigbics (by munber) were exsmined and specifies the exact incompatibility
that exists between the gircraft and suvore cireuit. A complete Listing
~f a1l the diagnostic messages associated with the computer program are
wonteined in Appendix I of this report. The Aircraft/Test Case Store
~herface Compatibility Computer Projram was designed to determine if the
selected aircraft interface connection is capsble of meeting the minimum
electrical inherface requirements that are necessary for test case store
oPRTaVLON. T erefore, only those sireraft and equipment characteristics
toat affect electrical interface competibility will be examined. Tables v
throueh IX 1ist the inberface functions that are examined in each of the
~ireuit characteristic comparison modes. Thege tables also identify what
apecific characteristics are involved with each comperison and also list
ali related incompatibility diagnostic messale numbers.

1. Inberface Wiring Comparison Mode. The objective of each inter-
face funchtion comparison agsociated with the interface wiring comparison
node (Tgble 1V) is described in the following paragrephs:

(1) 1Interface Comnection. Determine if an electrical commection
exigts between the giveraft and test case gtore for each corresponding
connector pin letter/nwnber assignment.

(2) Multi-Conductor Ceble Configuration. Determine if the
store cireuit is a single conductor within a milti-conductor cable, and
if the aircraft side of the interface connection meets this wiring re-
auirement.

(3) wire Type. Determine if the wire type existing in the
aireraft (&t the particular interface pin) is suitable to meet the
gignal transmission requirements of the respective test case store
circuit.

(4) Floating Shield Cipcuwit. Determine if both the air-
craft and store pin connections are dedicated for circuit shield
continuity mpurposes.

(5) Aircraft Structure Ground. Determine if both the
piveraft and store pin connections are dedicated power return
( ground to ground) circuits.
16
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TABLE IV. INTERFACE WIRING COMPARISQN MODE

Interface
Function

Interface Commection

Multi-Conductor
Cable Configuration

Wire Type
Floating Shield
Circuit

Adreraft Structure
Ground

Wire Size

Aircraft
Characteristic
Number

Equipment
Characteristic
Number

Incompatibility
Diagnostic Message
Number

A200A

A205

A206, A207

A213

A21h

A215

E166
E156
Ell2, F125,
E163
E157

E158

E165

TABLE V. SIGNAL CATEGOR/ COMPARISON MODE

Interface
Eygction

Signal Category
Assignment

Aircraft
Characteristic
Number

Equipment
Characteristic
Number

DM-001,DM-002,
DM-003

DM-00k ,DM-005

DM-006 ,DM-007 ,
DM=-008,DM-009

DM-010,DM=011

DM-012,DM-013

DM-014,DM~-015

Incompatibility
Diasgnostic Message
Number

A202

Elll

DM-016




TABLE VI. SIGNAL FORM COMPARISON MODE

Aircraft Equipment Incompatibility

Interface Characteristic Characteristic Diagnostic Message
Function Number Number Number

|. gtore Loop Circuit A301 E151,E151A, DM—017,DM—018
Polarity ®151B,E159

o. Store Loop Circuit A301,A300A £152,E161 . DM-019,DM-020

A307,A313 E151,E151B, DM-021,DM-022
F161A

3. Censor Circult A312 F162 DM-023
Code Check

. On State Circuit A301 E152 DPM-02L ,DM-025
‘onf'iguration DM-026, DM-027

DM-028

5. OFf Btate Circuit A302 E153 DM-029,DM~-030
Configuration DM-031

6. Voltage Type A30h E11L DM-032,DM-033

DM-03M4

7. TNominal Voltage A303 F113 DM-035,DM-036
Value

8. Minimum Interface A305 E154 DM-037
Joltage

9. Maximum Interface A303 E155 DM-038
Voltage

10. Output Circuit Load A307,A313 E115 DM-039

; Timitations - Steady  A30L
State Current

11. Output Circuit Load A308,A309 £118,E119 IM-040
Timitations-Transient A313,A301
Current
18
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10.

11.
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TABLE VIT. SIGNAL LOGIC COMPARISON MODE

Interface
Funetion

Release Logic Usage
Pylon Jettison

Release lLogic Usage
Bomb Rack

Release Logic Usage
Launcher

Release Logic Usage
Store Interface

Monitor Logic Usage
Operational Status
Display

Control Logic
Switching

Power Signals

Sensor Circuit
Code Check

Station Isolation
Check

Circuit Uniqueness
Check

Station Select Check

Aircraft
Characteristic
Number

Akol
ALo2
ALO3
ALok
Ali21,ALO8
ALk11,Ak12
AL21

AL13

Alls
Al16

Al17

AL18

Ak19

19

Equipment Incompatibility
Characteristic Diagnostic Message
___ Number Number
E251 DM--Ol1 ,DM-0k2
E252 DM-0L3, DM-0kL
E253 DM-0L5
E25L DM-0L6
E260,E255 DM-OL7,DM-0L8
E259 DM-049,DM-050
E217,E260 DM-051
E221 DM-052
E257 DM-053
E258 DM-05k
E208 DM-055
E222 DM-056 ,DM-057

DM-058

E261

R




TABLE VITT. SWITCHING FORM/TIME COMPARISON MODE

Interface

Tunetion

Circuit Switching Form
1/0 Compatibility

Circult Switching Form
Aircraft Output
Circuits

(a)

(b)

(e)

(d)

Circult Initiate
Delzy Time

Circuit On or
Off Time
Circult Dropout
Delay Time

Circuit Off
Dwell Time

Circuit Switching Form
Equipment Output
Circults

(a)

(o)

Circuit Initiate
Delay Time

Circuit On or
Off Time
Circuit Dropout
Delay Time

Cireuit Off
Dwell Time

Aircraft Equipment Incompatibility
Characteristic Characteristic Disgnostic Message
Number Number Number
A501 E501 DM-059, DM-060
DM-061
A502 E502 DM-062, DM-063
AB505 ,A506 E505 ,E506 DM-066, DM-067
A507 E507,E501 DM-068, Dh-069
A508,4509 E501,E509 DM-0T70, DM-071
A510,A511 E510 £511 DM-072, DM-073
DM-0T4
A512,A513 E513,E51h DM-075, DM-076
A51h E501 DM-077, DM-078
A515,/0516 E501,E516 DM-079, DM-080
A517 E517,E502 DM-081
A503 E503 DM-06L, DM-065
A501,A506 E505,E506 DM-083, DM-08L4
A507 E507 DM-085, DM-086
A501,A509 E508,E509 DM-087, DM-088
A510,A511 E510,E511 DM-089, DM-090
DM-091
A501,A513 E512,E513 DM-092, DM-093
A51L E51L DM-094, DM-095
A501,4516 E515,E516 DM-096, DM-097
A517 E517 DM-098
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TABLE 1X. SIGNAL SEQUENCE COMPARISON MODE

Interface
Function

Interface Circuit
Signal Function

Interface Signal
Switching Sequence
Order

Associated Interface
Circuit Status Tests

(a) On-State Test
Mode

(b) Off-State Test
Mode

Aircraft
Characteristic
Number

Equipment
Characteristic
Number

Incompatibility
Diagnostic Message
Number

A601 ,A603

A601A,A603

A602
(Even Number
Card Colums)

A6O2
(0dd Number
Card Colums)

E601,E605
E606A,E606B

E601A,E605

E602
(Even Number
Card Colums)

E602
(0dd Number
Card Colums)

DM-100,DM-101
DM-102

DM-103,DM-104
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(6) Wire Size. Determine if the sircraft wire size (terminated
at the interface cormection) is suitable to control the respective test
case store circuit from a current carrying capacity standpoint .

c. Signal Category Comperison !ode. The objective of this com-
parison mode 1s to determine if the smignal category assigned to each
sirereft interface connection circuit is the same as those agsigned
to the corresponding equipment cirvcuits. This comparison is primaxrily
concerned with detecting inconsistencies in data documentation pro-
cedures. The mode also provides a means to examine the eircraft/store
‘nterface from a basic signal function compatibility gtendpoint only.

d. Signal Form Comparison Mode. The objective of each interface
function comparison associated with the signal form comparison mode
(Table VI) is described in the following paragraphs:

(1) Store Loop Circuit Polarity. Determine if those aircraft
cireuits commected to a store loop comnection (jumper wire, single pole
genging switeh with both ends terminated at aircraft interface, ete.)
sre correctly polarized with respect to source voltage.

(2) Store Loop Circuit Current. Determine if the maxdimum
output current of the aireraft circuit exceeds the current carrying/
awitching limits of the store loop jumper wire or series switch contact
rgbing. Also determine if an aircraft output circuit is capsble of
gwitching a store loop series load (solenoid with both ends connected
to aireraft interface, etc.).

(3) Sensor Circuit Code Check. Examine interface connection
to determine if the test case gtore circuit is a sensor signel (sudio,
video, ete.). If so, both sides of the interface connection will be
examined to detect any disagreement between the assigned sensor circuit
characteristic identification code numbers.

(4) On-State Circuit Configuration. Determine if the air-
craft side of the interface cireuit being examined neets the on-state
circuit configuration requirements of the test case store circuit  with
respect to source voltege polarity, circuit switching requirements, and
cireuit load location.

(5) Off-State Circuit Configuration. Determine if the air-
creft side of the interface circuit being examined meets the off-gtate
circuit requirements of the tegt case store circuit with respect to
grounding, open circuit or parallel circuit loading.

(6) Voltage Type. Determine if both sides of the sircraft/
store interface connection are compatible with respect to circuit
source voltage type.

(7) Nominal Voltage Value. Determine if the test case store
cireuit nominal interface voltage value requirements fall within the

minimum/meximum voltage range of the respective sircraft output circuit.
2e
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(8) Minimum Interface Voltage. Determine if the minimum inter-
face voltage value required for normal operation of the test case store
circuit can be maintained under the worst case (minimum) voltage con-
ditions of the respective aircraft output circuit.

(9) Maximum Interface Voltage. Determine if the maximum
interface voltage value allowable for normal test case store circuit
operation is exceeded by the respective aircraft output circuit under
worst case (maximum) voltage conditions.

(10) Output Circuit Load ILimitations - Steady State Current.
Determine if the aircraft output circuit is capsble of switching and/
or carrying the steady state load(s) imposed by the respective store
circuit.

(11) Output Circuit Load Limitations - Transient Current.
Determine if the aircraft output circuit is capable of switching
the transient load(s) imposed by the respective store circuit.

e. 9Signal Logic Comparison Mode. The objective of each interface
function comparison associated with the signal logic comparison mode
(refer to Table VII) is described in the following paragraphs:

(1) Release Logic Usage - Pylon Jettison. Determine if the
pylon Jettison logic (jettison mode) used by the aircraft circuit is
functionally compatible with the test case suspension device (pylon)
Jjettison mechanism.

(2) Release Logic Usage - Bomb Rack. Determine if the bomb
rack release signal logic used by the aircraft circuit is functionally

compatible with the test case suspension device (bomb rack) release
mechanism(s).

(3) Release Logic Usage - Launcher. Determine if the
launcher release signal type used by the aircraft circuit is
functionally compatible with the type of signal required by the
test case suspension device (launcher) with respect to release circuit
function usage.

(4) Release Logic Usage - Store Interface. Determine if the
type of release sigrnal used by the alreratrt circult (termdrated at the
aircraft to store interface connector) is functionally compatible with
the test rase store with respeet 10 relouse civeuit functlon ussge.

(5) Monitor Logic Usage. Determine if the type of monitor
aignal used by the aircraft circuit (terminated at either the air-
craft to store or suspension device interface) is functionally com-
patible with the test case equipment with respect to monitor circuit
function usage.

(6) Operational Status Display. Determine if the aircraft
circuit and associated monitoring equipment is capable of displaying
the respective test case equipment circuit operational status display
message.

23
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(7) Control Logic Switching. Determine if the aircraft
control cireuit can provide the esgential inflight (pilot selectable)
switching funetions required by the test case equipment circuit.

(8) Power Signals. Determine 1f the aircraft interface
cireuit power signal is compatbible with the test case equipment with
respect to eircuit shield configuration requirements.

’g) Sensor Circuit Code Check. Exsmine interface connection
+to determine if the test case gtore circuit is a sensor signal (gudio,
video, ete.). If so, both gides of the interface connection will be
examined to detect any disagreement between the agsigned sensor circult
characteristic identification code numbers.

(10) Station Isolation Check. Determine if the aircraft circuit
meets the station isolation (no parallel connections with other station
circuits) requirements of the test case equipment circuit.

(11) Circuit Uniqueness Check. Fxamine the interface connection
to determine if the test case equipment circuit, or both the aircraft
and test case equipment circuits (under test), are to be used for only
ane specific purpose. This check alerts the system user that the circuit(s)
have restricted applications due to safety or administrative reasons.

(12) Station Select Check. Determine if the alrcraft circuit
meets the station selection requirements (incorporates a station
selection switching means) of the test case equipment circuit.

f. Switching Form/Time Comparison Mode. The objective of each
interface function comparison ggsociated with the switching form/time
comparison mode (Table VIII) is described in the following paragraphs:

(1) Circuit Switching Form 1/0 Compatibility. Determine if the
gireraft and test case store interface circult (under examination) is
compatible with respect to input/output signal flow.

(2) Circuit Switching Form - Aiperaft Output Circuits. Deter-
mine if the type of output circuit provided in the aircraft for controlling
the on/off time (signal durstion) of the interface circuit is compatible
with the input circuit switching form requirements of the test case
equipment. The following detail comparisons are performed for each
interface circuit classified as an aircraft oubput.

(a) Circuit Initiate Delay Time. Determine if the air-
craft output circuit type is sble to accommodate the test case equip-~
ment circuit initiste delay time requirements.

(b) Circuit On or Off Time. Determine if the aircraft
output circuit type is capeble of maintaining the interface circuit in
sn on-state or off-state configurstion according to the timing require-
ments of the test case equipment.
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(¢) Circult Dropout Delay Time. Determine if the aircraft
output circuit type is able to accommodate the test case equipment circuit
dropout delay time reguirements.

(d) Circuit Off Dwell Time. Determine if the pulsed type
aircraft output circuii is compatible with the test case equipment circuit
with respect to interface signal-off (interrupt)time requirements.

(3) Circuit Switching Form - “quipment Output Circuits. Deter-
mine if the type of output circuit provided in the equipment for controlling
the on/off time (signal duration) of the interface circuit is compatible
with the input circuit switching form requirements of the aircraft. The
following detail comparisons are performed for each interface circuit
classified as an equipment output:

(a) Circuit Initiate Delay Time. Determine if the test
case equipient output circuit type is able to accommodate the aircraft

\ circuit initiate delay time requirements.

(b) Circuit On or Off Time. Determine if the test case
equipment output circuit *ype is capable of maintaining the interface
circuit in an on-state or off-state configuration according to the
timing requirements of the aircraft.

(¢) Circuit Dropout Delay Time. Determine if the test case
equipment output circuit type is able to accommodate the aircraft circuit
dropout delay time requirements.

(d) Circuit Off Dwell Time. Determine if the pulsed type
test case equipment output circuit is compatible with the aircraft
circuit with respect to interface signal-off (interrupt) time requirements.

g. Signal Sequence Comparison Mode. The objective of each inter-
face function comparison associated with the signal sequence comparison
mode (Table IX) is described in the following paragraphs.

(1) Interfoce Circuit Sigrel Furetion. Determine if the
interface signal function category assigned to each side of the interface
eirowdt (slreraft wd equipmert) ere {dentiesl with respect to circuit
function coding.

(2) Interface Signal Switching Sequence Order. Determine if
the interface signal switching sequence order number (or optional tgh
code letter) assigned to the aircraft side of the interface connection
is the same as, or is otherwise compatible with, the switching sequence
order number (or optional code letter) specified by the respective test
case equipment circuit.

(3) Associated Interface Circuit Status Tests. This interface
function comparison is Jesigned to test the electricel interface compat-
ibility between the aircraft station interface comnection and the test
case equdprent from i overull interface sigrnal un/orff cusigarstion
standpoint. The comparison is accomplished by a series of steps which
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separately examines each interface signal that comprises the total
electrical interface. The alreraft data flle contsins aircraft

armament con’.rol system information that specifies the on/off relation-
ghip of all aircraft circuits associated with each interface circuit
designated as a prime function signal. For example, if the cirecuit
cormected to Pin A of the aircraft interface cormector igdesignated as

a prime function signal, the on/off status of associoted aircraft circuits
cormected to Pins B, C, D, ete. of the same connector are coded to indicate
if they are active (present) or inactive (inhibited) when the subject
signal (et Pin A) is applied to the interface. Thege Aireraft Interface
Data are then compared against similar interface circuit data (peculiar
to the test case eqpipment) contained in the AFATI Store Data File. If
+the data contained in both data flles agree (a1l associated aircraft
circuits meet the on/off requirements dictated by the test case equip-
ment), the respective aireraft/store interface circuit under examination
is considered to be compatible. This type of interface function com-
perison is repeated for a1l other prime function interface signals.

The aforementioned interface c.rcuit comparison is performed in the
following test modes:

(a) On-State Test Mode. This mode checks the compatibility
between all associated alrcraft and test case equipment circuits when
the prime function signal (circuit under examinabtion) is present at the
aircraft/store interface.

(b) Off-State Test Mode. This mode checks the compatibllity
between all associated aircraft and test case equipment circuits when the
prime function gignal is not present (in an off or inactive state) at the
aircraft/store interface.

o,  INTERFACE CIRCUIT COMPARISON METHODS FOR COMPLEMENTARY STATION
INTERFACE CIRCUIT ANALYSIS PROGRAM.

a. Description. The Complementary Station Interface Circuit Analysis
Program sorts complementary aireraft/equipment interface circuits by com-
paring interface functions in the same marmer as previously described for
the Aircraft/Test Case Store Interface Compatibility Program with only
minor exceptions. All interface function comparisons that require the
examination of more than one interface circuit at a time have been omitted
from the respective comparison modes. Such interface functions as Multi-
Conductor Cable Configuration, Store Loop Cireuit Polarity, etc. require
that the sircraft and store interface comnector have the same pin insert
arrangement to permit a valid pin to pin correlation circuit comparison.
dince the Complementary Station Interface Circuit Analysis Program is
required to function independent of aircraft/store interface connector
type, these multi-cireult type comparisons cannot be acconplished.

b. Non-Tested Interface Functions. Those interface functions that
will not be tested by the Complementary atation Interface Circuit Analysis
Progrem are specified in the following paragraphs:

(1) Interface Wiring Comparison Mode. The Multi-Conductor Cable
Configuration interface function will not be tested in this mode.
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(2) 8ignal Category Comparison Mode. All interface functions
will be tested in this mode.

(3) Signal Form Comparison Mode. The Store Loop Circuit
Polarity and Store Loop Circuit Current interface functions will not
be tested in this mode. In addition, the Output Circuit Load Limit-
ation interface functions for steady state and transient current will
not be tested. Aircraft output circuit store loads are not always
associated with just one interface circuit. There are many cases where
an aircraft output circuit is required to switch the load of several
interface circuits. Each circuit may be connected in parallel and ter-
minate at a different interface comnector pin. In such cases the total
load switched by the aircraft output circuit must be summated for a
valid interface circuit load limitation compatibility test. This
summation procedure for parallel store loads is only employed by
the Aircraft/Test Case Store Interface Compatibility Prograni.

{4) Signal Logic Comparison Mode. All interface functions
will be tested in this mode.

(5) Switching Form/Time Comparison Mode. All interface
functions will be tested in this mode.

(6) Signal Sequence Comparison Mode. This mode will not be
tested by the Complementary Station Interface Circuit Analysis Program

since it is operation dependent upon alrcraft/store interface comnector
compatibility.

3. FILE STRUCTURE FOR ATRCRAFT MASTER DATA FILE

The Aircraft Master Data File for a given aircraft is a binary
tape file created by the Aircraft Master File Generation Program

described in Section X of this report. The structure of this file is
as follows:

a. The first logical record of the file defines the number of
aircraft stations (NS) on the data file.

b. The following sequence of logical data sections and records
occurs for each station:

(1) The first logical record for the station defines the
station number, number of circuits at the station (k), and the number
of equipment interface groups for the station (NG).

(2) The connector data section contains one logical record
for each connector in each equipment interface group. The records
for comnectors in an equipment interface group must be together with
21l but the last record being marked as continuations. The connector
data section therefore is completed when NG connector records which
are not continuations have been processed.

(3) The station wiring data section contains one logical
record for each circuit at the station (K records).
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(4) The station wiring data 1s followed by the data for each
equipment interface group, with NG groups being input. For each equip~
ment interface group, the following sequence of logical data sections
and records ocours:

(a) The first logical record for the equipment interface
group defines the equipment interface group jidentification nunmber snd
the number of circuits within the equipment interface group (NC).

(b) The signal form data section contains one logical
record for each circuit in the equipment interface group (WC records).

f¢) The logic data section contains one logical record
for each circuit in the equipment interface group (NC records ).

(@) The switching form/time data section contains one
logical record for each circuit in the equipment interface group
‘NC¢ yecords).

(e) The sequence dats section contains one or more
logical records for each circult in the equipment interface group.
T multiple records are required for a cireuit, all but the last one
are marked as continuations. Therefore, the sequence data section 1s
completed when NC sequence records which are not continuations have
been processed.

(5) When NG sets of records as described in (4)(a) through
(1)(e) have been processed, the data for the aircraft station being
considered is completed. '

¢. When NS sets of records as described in Step b have been
processed, the live data for the aircraft is completed.

4. The last logical record of the data file is a record similar
40 b (1), with a station number equal to "%x"_ This record is used
as o conveniert end of file test.

e. Sample formats for each aircraft documentation data section
are shown in Section IV.

b, REVISED FILE STRﬁCTURE FOR MASTER FEQUIPMENT DATA FILE

a. The file structure for the master equipment data file as outlined
on page 23, AFATL-TR-73-21L, Volume 1, October 1973, remains unchanged.
However, the sequence of punched data cards and corresponding logical
records on the master equipment data file for each individual equip-
ment has been altered as outlined below.

b. The master equipment file generation program and all analysis,
reporting aend data retrieval programs utilizing this data file have
been designed such that each individual equipment may optionally utilize
only the original electrical data sections (connector, signal form and
logic) or may contain all the new format data sections (supplementary
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connector, supplementary signal form, supplementary logic, switching
torm/time and sequence) in addition to the original electrical data
sections. This option is controlled by placing an X in colunin 72 of the
@1 deta card for the equipment if the new formet sections are included.
A blark in this field then indicates that only the original format data
sections are included for the equipment.

c. Whether the new format data sections are included or not, the
nuber of circuits in an equipment is now defined as the number of
active circuits plus the number of spare circuits, as defined on the
cormector dats cards. This number then defines the number of data
cards reguired in each electrical circuit data section (except as noted
below). Therefore, for equipments containing only the original format
date sections, blank cards may have to be added to the signal form and
logic data sections.

d. The sequence of data cards for an equipment containing all the
new format data sections is as follows:

(1) Operational dats card number one (1), with an X in
Colum T2.

(2) Operational data cards e -p3-P3-Pl-05-06-07-08-6.
(3) Operational dsta cards PO and PA, if applicable.

(4) Original format introductory (connector) data cards, with
one card per connector, maximum of gix. All but the last connector
card must be marked as continuations.

(5) New format supplementary connector data cards, with one
card per connector.

{6) Original format signal form data cards, with one card for
each active or spare circuit (total of NK circuits) as defined in the
original format connector data cards. If g signal form card is marked
as having a second card for a sensor eircuit, & second card for the
circuit follows. This data section may therefore contain more than
NK cards.

(7) New format supplementary signal form data ca.i'ds, with
one card for each active or spare circuit, a total of NK cards.

(8) oOriginal format logic date cards, with one card for each
active or spare circuit, a total of NK cards.

(9) New format supplementary logic data cards, with one card
for each active or spare cireuit, a total of NK cards.

(10) New format switching form/time data cards, with one card
for each active or spare circuit, a total of NK cards.

(11) New format signal sequence data cards. More than one
card may be required for each active or spare circuit, with all but the
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last card for the circuit being marked as continuations. This data
section therefore contains NK data cards which are not marked as contin-

uwebionsg.

e. Dgquipments are input in ascending order of equipment identification
number, as before.

£. The last equipment input mugt be a dummy equipment having an
equipment identification number of 999999 on the first data card,
Pollowed by ten blank cards, as before.

g. The limitations for any given equipment noted on page 41, of
AFATL-TR-73-214, Volume 1, October 1973, have not been altered and are
gtill in effect.

n. Sample formats for each equipment documentation data sheet are
shown in Section V of this report.
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SECTION IV

ATRCRAFT DATZ DOCUMENTATION

1. AIRCRAFT INTERFACE CLASSIFICATION

a. Description. The technical approach used to determine sircraft/
test case store electrical interface cormpatibility requires that each
aircraft station interface be broken down into a specific interface for
each electrically different store and/or suspension device that can be
controlled by the aircraft stores management system. In certain aircraft
applications, the same sircraft interface connection may be used to control
several store types that bear different part numbers but use the same
aireraft interface connection electrical provisions. To accommodate this
situation, and avoid the repetitive documentation of aircraft interface
provisions for such similar stores, an aircraft interface connection

coding system was employed.

b. Aircraft Interface Connection Coding. The aircraft interface
connection coding system essentially assigns those stores and suspension
devices that are controlled by the same aircraft interface provisions
into separate groups as shown in Figure 6. Each store and suspension
device group is assigned a code nunber. Stores are assigned a three~
digit number while suspension devices are assigned a two-digit number.
The combination of store and suspension device group code numbers
represent the combined aircraft equipment group interface configuration.
The format used to document aircraft equipment group interface configur-
ations is shown in Figure 7. This format is used to identify and record
what stores and suspension devices (by AFATL Store Data File code number)
are associated with each aircraft station equipment group configuration
code number. The first two digits of the Equipment Group Configuration
Code Number represent the respective aireraft station number. Figure 7
depicts an example of how those equipments referenced in Figure 6 may
be documented for a typical aircraft weapon station. It should be
noted that equipment interface group cole numbers may be assigned indep-
endently to either the store or suspension device. For example, Store
030213 may be coded without its corresponding suspension device as
01-001-00. Conversely, suspension device 110101 may be coded without
a store reference as 01-000-Ol. The aircraft/test case store interface
compatibility analysis computer programs will examine the equipment
group configuration code number and process combined (store and suspen-
sion device) or individual (store or suspension device) interface data

accordingly.

2,  DATA DOCUMENTATION

a. Documentation Procedures. A data documentation coding rationale
was established to aid in the documentation of electrical characteristic
values and for the selection of multi-choice (selective) type character-
istics. It is important that each aircraft and store characteristic
be properly documented to assure the correct processing of data.
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EQUIPMENT INTERFACE GROUPS
(FOR STATION 1)

st g

SUSPENSION DEVICE GROUES

110101 (MAU-12BRA)

H

01-001-01

110101 (MAU-12BA)

01-002-01

[}

110101 (MAU-12BA)

= 01-003-01

110101 (MAU-12BA)

= 01-004-01

100108 ( AERO-3B)

ATM-9 LAUNCHER

= 01-000-02

STORE GROUPS
00l 030213 (CBU-14AA) + 01
030214 (CBU-15A )
030215 (CBU-16A )
002 030101 (sUU-20) + 01
003 | O30kohk  (TMU-284) + 01
ool | okoiol (LAU-34) + Ol
ok0103  (IAU-32AA)
040106  (LAU-59A)
000 o + 02
Figure 6. Aircraft Interface Comnection Coding System
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TABLE X. ATRCRAFT/STORES CHARACTERISTIC DATA DOCUMENTATION STYLE CODE

DEFINITION

Documentation

Style Code

AN-1

AN-2

DR-1

DR-2

Dr-1

DI-2

SEM-1

S8M-2

MSM-2

NOTE:

Definition

Alphanumeric - This characteristic must be coded with any
combination of letters, numbers, Or gymbols.

aracteristic may be coded with any

Mmmmmmnm-mdsch
or symbols, or left blank.

combination of letters, numbers,

Digital Real number - Thig characteristic must be coded with
a real number and decimal point.

Digital Real number - This characteristic may be coded
with a real number and decimal point, or left blank.

Digital Integer number - This characteristic must be
coded with a integer number (no decimal point ).

Digital Tnteger number - This characteristic may be
coded with a integer number (no decimal point), or
left blank.

Single Entry Alphabetical - This characteristic must be
coded with a letter (A to Z).

Single Eantry Alphabetical - This characteristic may be
coded with a letter (A to Z), or left blank.

Single Entry X checkmark - This characteristic muist be
coded with an X, if applicable.

Single Selection of a Multi-Choice characteristic - Only
one characteristic card colum mist be selected (with an

X).

Single Selection of a Multi-Choice characteristic - Only
one characteristic column may be gselected (with an ¥ s
or all columms may be left blank.

Multiple Selection of a Multi-Choice characteristic - More
than one characteristic column may be selected (with an X),
but at least one card colum mist be checked.

Multiple Selection of a Multi-Choice characteristic - Any
or all characteristic columms may be either selected (with
an X), or all card colums may be 1laft blank.

1. The above data documentation rationale does not apyly to unused or
test function interface pin connections.

34




LR

P N SRS S

Therefore, a data documentation style coding system was developed.
This coding system is defined in Table X.

b. Aircraft Data Formats. Figures 8 through 13 depict those data
documentation formats (computer keypunch card transcripts) that are
provided for the documentation of alrcraft interface data.

¢. Aircraft Charscterictics Definition. A definition of each
aircraft characteristic number referenced in Figures 8 through 13
is described in Appendix II of this report.
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SECTION V
SUPPLEMENTAL EQUIPMENT DATA DOCUMENTATION

L. EQUIPMENT INTERFACE CLASSIFICATION

a. Description. The method and coding system used to identify
stores and suspension devices to the AFATL Store Data File was not
affected by Phase IT of the Stores “nterface Data Handling Analysis.
2. DATA DOCUMENTATION

a. Documentation Procedures. The data documentation and
characteristic style coding system for equipment data is the same

as that described for aircraft data in Section IV, Paragraph 2a of
this report.

b. Equipment Data Formats. Figures 1h tirough 21 depict the
complete set (existing and supplemental) data documentation formats
that are provided for documentation of equipment interface data.

¢. Equipment Characteristic Definition. A definition of
each equipment characteristic number referenced in Figures 14 through
o1 is described in Appendix ITI of this report.
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SECTION VI

COMPATIBLE ATRCRAFT/TEST CASE STORE ELECTRICAL INTERFACE CONNECTIONS
PROGRAM

1. METHOD

The following is a description of the procedure used by the Compatible
Aircra.ft/Test Case Store Electrical Interface Connections Program (AF301)
to generate its report.

s. Read from input punched card the requested aircraft station
mmber, and the test case store, and/or suspension device equipment
jdentification number.

b. Read from input punched data cards the equipment /equipment
interface group matrix deta.

c. Position the Aircraft Master Data File to the requested station
and read in the aircraft conmector data.

d. Read the data for each equipment on the Master Equipment Data
File as follows:

(1) Read through the operational data section.

(2) If this is the last equipment (equipment jdentification
number equals 999999) go to step e. below.

(3) Determine if this equipment is required for the analysis.

(a) If the equipment i dentification number matches one of
the equipment /equipment interface group matrix entries load the equip-
ment's connector data and equipment name into tebles for the matrix
entries and go to step (4) below.

(b) If the equipment is either the test cage store or
suspension device, load the equipment's connector data and name into
tsbles for the test case equipments and go to step (4) below.

(¢) If the equipment is not required for the analysis,
bypass its connector data section on the data file.

(4) Read past the rest of the electrical data sections for this
equipment.

(5) Go back to step (1) above for the next equipment.

e. TFor each equipment in the matrix, check that all connections,
as defined by their insert compatibility codes, required for the test
case store/suspension device are present. If all required connections
are not present, eliminate the equipment from further consideration.

s bk i i i AL i S



f. Loop on each test case store and/or suspension device connector,
and loop on each equipment interface group, reporting the matching air-
craft connector and matching equipment connector for each equipment at
the given equipment interface group as defined in the input matrix.

2y SUBROUTINES

The subroutines and other program modules utilized by the Compatible
Aireraft/Test Case Store Tlectrical Interface Connectiong Program are as
follows:

AF301 AF301 is the control module for the Compatible Aircraft/Test
Case Store Electrical Interface Connections Program.

ACM ACM matches up the aircraft commector for a given equipment
interface group with the test case connector being processed.

ANT, ANL performs the conne ctor matchup analysis and generates the
output summary for each equipment interface group. For the
firet test case comnection, a full matchup on insert compatibility
code numbers is made for each equipment in the matrix. Each test
case commection must have an equivalent connector in the equipment;
if not, the equipment is not considered further. On subsequent
test cagse connections, the matching matrix entry equipment
connectors are retrieved.

BYPASS reads through the electrical data gsections which follow
the commector data for each equipment on the master equipment
data file.

CONHED controls the printing of page and column headers at the
top of each page for the report generation.

HDA prints the pege header at the top of each page of the out~
put report.

HDB prints the column headers for each test case interface
connection.

MATIN reads and stores vie equipment interface group matrix for
the selected station.

PAC PAC positions the Alrcraft Master Data File to the requested
gtation and loads the aircraft connector data into core.

SETICC SETTCC loads all the equipment connectors for a given store
and/or suspension device matrix entry into a table in core for
the analysis phase.

TMATCH matches up all the test case store and/or suspension
device cornmectors with the equipment commectors for a matrix
entry equipment, according to their ingert compatibility
codes.

ot
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| TRANS TRANS converts the alphabetic first character of the insert
compatibility code number to an integer value ranging from
O1 for A to 26 for Z, with 27 for any charascter not A-Z,

4
L
i

¢ ’ 3.  RUNNING INSTRUCTIONS
a. Deck Setup. The deck setup for running the ¢ompatible Air-
craft/Test Case Store Electrical Interface Connections Program on the
CDC 6600 at Eglin AFB is as follows:
EGLIN JOB CARD
SAD, OUTFUT, UPL.

REQUEST, TAPES,

REQUEST, TAPEQ.
N, ‘

LOAD, LGO.
EXECUTE.

7/8/9

PROGRAM AF301 (INPUT, OUTPUT, TAPES = INPUT, TAPEG = OUTPUT,
TAPES, TAPE9)

Source decks for AF301 and all its subroutines.

7/8/9

Input data cards.

6/7/8/9

! Tape 8 is the input Aircraft Master File Data Tape.

Tape 9 is the input Master Equipment Date Tepe.

ot

b. Estimated Run Time and Psges of Output.

(1) The run time for this program should normelly not exceed
i one minute of central processor time on the Eglin AFB CDC 6600 computer.

(2) fTne gquantity of printed output should normslly runge from
- one to fifty pages, depending on the number of equipment interface groups,
and metrle entries for tlhe seleoted station.
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L,  INPUT

a. Card Input. The card inpat for the Compatibile Aircraft/Test
Case Store Electrical Interface Connections Program consists of punched
dats cards to define the aircraft station, test case store, and/or test
case suspension device to be analyzed, and an input deck of cards which
define the list of equipments to be considered at each equipment
interface group /matrix data). The order of punched cards and their
formats are:

(1) The first data card defines the aircraft station number
and test case store/suspension device. The format is:

Card Columns Format Description

1- A2 Aircraft station number.

4.9 16 Test case store equipment identi-
fication number (O if suspension
device only to be considered).

16 Test case suspension device
equipment identification number

(0 if store only to be considered).

(2) The second data card defines the number of eugipment
interface groups at the requested aircraft station. The format is:

Card Columms Format Description

1-3 13 Number of equipment interface
groups at requested aircraft station.

(3) The matrix columm headers are the equipment interface
group numbers for the station to be processed. These numbers are
input, ten per card, as 100% equipment group code number plus sus-
pension device group code number. For example, the equipment interface
group having the equipment group code nunber 002 and the suspension
device group code number Ol are input as 00201 (the leading zeros are
not necessary). The card format is:

Card Columns Format Description

1-60 1016 Equipment interface group numbers
for matrix colums.

(L) The matrix cards defining store/suspension device
assignments for equipment interface groups are input. The formats are
as follows:

Card Columns Format Pescrigtion

1-2 A2 Aireraft station number

L-9 16 Stores equipment identification number
(may be zero).




Card Columms Degeription

11-16 Suspension device equipment identi-
fication number (may be zero).

18-71 Definition of which eguipment inter-
face groups the store/suspension
device belongs to. An X in a field
implies that the store/suspension
device is a member of the corre-
sponding equipment interface group.

Continuation colum, contains an
X if more than the first twenty-
seven equipment interface groups
are required to define the inter-
face for this store/suspension
device,

73-80 2AL Card identification informstion.

If the continuation colurm is marked (colurm 72), a second card follows,
containing the interface assignments for the twenty-eighth through the
fiftieth equipment interface groups in the list. The format is:

Card Columms Format Description

18-71 27A2 Same ag above, for twenty-eighth
through fiftieth equipment inter-

face groups at the station.

~

(5) The matrix cards must end with a dummy matrix card having
a store equipment identification number of 999999 in colums L-O.

b. Tape Input. This program utilizes the Aircraft Master File Data
Tape for the corresponding aircraft on unit 8 and the Master Equipment Data
Tape on unit 9.

S CUTEUT

a. Diagnostic Messages. The Compatible Aircraft/Test Case Store
Electrical Interface Connections Program may generate the following
diagnostic messzage:

AF301 "ERROR--TEST CASE STORE DOES NOT HAVE NEW FORMAT DATA RUN
TERMINATED" The analysis cannot be performed without
the insest compatibility code characteristic, which is
contained in the supplementary connector data section.

b. Description of Printed Output. For each interface connection
of the test case store and/or suspension device, the following is reported:

(1) The test case store/suspension device commector part
number is printed.
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(2) TFor each equipment interface group at the aircraft station,

the following is reported:
(a) The aircraft connector identification number and part

nunber are ligted.
(b) The equipment interface group number is printed.
(¢) Tor each compatible store thet is controlled by the
the store name and connector part
to the test case connector being

respective equipment interface group,
nunber for the connector corresponding

summazrized are reported.
(d) If the equipment interface group contains no com-
patible stores, the equipment interface group 1s reported as having no

matehing connections.
e. Sample Output. Sample printed output for this computer pro-

rram 18 shown in Figure 25.
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SECTION VII

ATRCRAFT/TEST CASE QTORE TNTERFACE COMPATIBILITY PROGRAM

METHOD

The Aircrai‘t/‘l‘est Case Store Interface Competibility Program
requires a preliminary run of a program to set up work files. That
program will also be deseribed in this section. E

a. The following is a description of the procedure used by the
work file setup progran (AF310):

(1) Read from an input data card the test case store e.nd/or
guspension device 1dentification numbers.

(2) Read the operational data records for the next equipment
on the Master Equipment Data File.

(4) If this equipment is not the test case store or suspension
device, read through all its electrical data, and go to step (2).

(4) If this equipment ig either the test case store, or the
tegt cagse suspension device, read the data for each connector or circuit
for esch data section, transform the datae into a minimal number of words,
and write the compact data onto & work data file. If this is the first
of two test case equipuments, write the output on file 12; if it is the
gecond test case equipment, write the output on File 13. If there 1s
only one test case equipment, write the output on File 10.

(5) 1If this equipment is the firgt of two test case equip-
ments, continue steps (2) through (4) until the second test case equipment
ig found and processed.

(6) If there are two test case equipments, copy the data
on files 12 and 13 onto file 10. Pile 10 then conhains all the
electrical data for the test case equ.ipment(s) in a compact form.

. The following is a description of the procedure used by the
Adrcraft/Test Case Store Tnterface Compatibllity Program to generate
its reports:

(1) Input all user-options, print a suwmary of all user-
input options.

(2) Position the Aircraft Master Data File (unit 8) to
the requested station and copy the commector and wiring data for the
station onto file 11.

(3) Read from Alrcraft Master Dats File the next equipment
interface group number.

(4) If the sircraft station has changed, go to step (15).
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(5) 1If this equipment interface group is not to be processed,

read through its data on the Adrcraft Magter Data File and go to step (B)s

(6) Read and store in core the comnector data for both the
gircraft (Unit 11) and the test case equipment(s) (Unit 10).

(7) Process the wiring date section.

(a) Read into core the signal form data for each test
case equipment circuit (unit 10).

(b) Read from unit 11 the wiring data for the next air-
craft circuit for this station.

(¢) If this circult is not in this equipment interface
group, go to step (b).

(d) Match the aircraft wiring circuit to the corresponding
equipment circuit by matching up comnechor insert compatibility codes and

pin letters. Store the match up subscript in a vector. If no match,
generate an error disgnostic record (Unit 13).

(e) Zero out all answer keys for this aircraft circuit.

(£f) Generate a record containing the information needed
to produce the detailed enalysis report for this circuit pair (unit 12).

(g) If the wiring anelysis is not requested, go to
step (k).
(h) Perform the wiring analysis checks for this ailr-

craft/equipment circuit pair. Generate an error diagnostic record
(unit 13) for each error found.

(1) If no errors found in the wiring anelysis, go to
step (k).

(j) If errors were found in the wiring analysis, set
the wiring analysis answer key for this aircraft circuit equal to 1.

(k) If the signal category enalysis is not requested,
go to step (n).

(1) Perform the signal category check for this aircraft/
equipment circuit pair. Generate an error disgnostic record (umt 13)
if an error is found.

(m) If an error was found in the signal category
analysis, set the signal category answer key for this aircraft circuit
equal to 1.

(n) If this is the last aircraft circuit for the aircraft
station, go to step (8), else go to step (b).
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(8) Process the signal form data section.

(a) Read from the Aipcreft Master Data File the signal
form data for the next aircraft circuit.

(b) Determine the matching equipment circuit from the
matchup vector. If mno match, go to step (e).

¢) If the signal form analysis is not requested, go to
gtep (1),

(d) Perform the signal form analysis checks for this
sirvcraft/equipment circuit pair. Generate an error diagnostic record
"unit 13) for each error found.

(e) If errors were found in the analysis, set the signal
form answer key for this aircraft circuit equal to 1.

£) 1If this is the last aircraft circuit for this equip-
ment interface group, go to step (9), else go to step (a).

(9) Process the logic data section.

(8) Read into core the logic dats for each test case
equipment circuit (unit 10).

(b) Read from the Aircraft Master Data File the logic
data for the mext aircraft circuit.

- (¢) Determine the matching equipment circuit from the
‘ matchup vector. If mno match, go to step (f).

(d) If the logic analysis is not requested, go to step
(g).

(e) Perform the logic enalysis checks for this sircraft/
equipment circuit pair. Cenerste an error diagnostic record (unit 13)
for each error found.

(f) If errors were found in the analysis, set the logic
answer key for this aircraft circuit equal to 1.

(g) If this is the last aircraft circuit for this
equipment interface group, go to step (10), else go to step ().

/10) Process the switching form/time data section.

(2) Read into core the switehing form/time data for
each test case equipment circuit (unit 10).

(b) Read from the Aircraft Master Data File the switching
form/time data for the next aircraft circuit.
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(¢) Determine the matching equipment circuit from the
matchup vector. If no match, go to step (f).

(@) If the switching form/time analysis is not requested,
go to step (g).

(e) Perform the switehing form/time analysis checks
for the aircraft/equipment circuit peir. Generate an error diagnostic
record (unit 13) for each error found.

(f) 1If errors were found in the snalysis, set the switch-
ing form/time enswer key for this aireraft circuit equal to 1.

(g) If this is the last aircraft circuit for this equip-
ment interface group, go to step (11), else go to step (b). '

(11) Process the sequence data section.

(a) Read into core the sequence date for each test
case equipment circuit (unit 10).

(b) Read from the Aircraft Master Data File the sequence
data for the next aircraft circuit.

(¢) Determine the matching equipment circuit by matching
up the connector insert compatibility code number and the pin number.
If no match, go to step (£).

(4) If the sequence aralysis is not requested, go to

step '8).

(e) Perform the sequence analysis checks for this
sircraft/equipment circuit pair. Generate an error diegnostic record
(unit 13) for each error found.

(£) If errors were found in the analysis, set the sequence
answer key for this aircraft circuit equal to 1.

(g) If this is the last gireraft circuit for this equip-
ment interface group, go to step (12), else go.to step (b).

(12) Generate the detail analysis report for this equipment
interface group. If this report is not requested, go to step (13).

(a) Rewind Unit 12.

(b) Read from unit 12 the detail report information
for the next aircraft circuit.

(¢) Set up the six analysis result values for this
aircraft circuit from the answer keys (answer is blenk if the corresponding
analysis was not requested, ig YES if the answer key equals zero, or is NO
if the answer key equals one).
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(4) Print the detail analysis report line for this
aireraft circuit.

(e) If this is the last alrcraft circuit for this equip-
ment interface group, go to step (13), else go to step (B

(13) Generate the error dlagnostics report for this equipment
interface group. 1f this report is not requested, go to step P

(a) Rewind units 12 ond 18,

(v, Zero oub diagnostic vector for each aireraft circuit
in the equipment interface group.

(¢) Read next error diasgnostic record from unit 13.

(d) Locate the diagnostic row vector corresponding
to the aircraft circuit referenced by the diagnostic.

(e) Set the corresponding diagnostic row vector switch
for the diagnostic code number equal to s one.

(£f) If this is the last error diagnostic record, go to
step (g), else go to step (e).

(g) Read from unit 12 the detail report information for the
next aircraft clrcuit to be reported.

(n) Tocate the diagnostic row vector corresponding to this
aireraft circult.

(1) For each switch of the diagnostic row vector which is
not egual to zero, generate the diagnostic message corresponding to the
switch's code muber.

(3) If this is the last aireraft circuit for the equip-
ment interface group, go to step (14), else go to step (@)

(14) Rewind files i0, 11, 12, and 13 and go to step (3).

(15) Wien all equipment interface groups have been processed
and reported, print the swmary report for all equipnment interface
groups.

2.  SUBROUTINES

s. The subroutines and other progral modules utilized by the
work file setup program (AF310) are as follows: '

AF310 AF310 controls the generation of the work file
containing all the electrical data for each circuit
of each data section for the test case equipnent(s).
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COMBIN

DEBUG

LDSTFT

When both a test case store and a test case suspension
device are requested, COMBIN copies the electrical
data on files 12 and 13 onto file 10.

DEBUG prints out the condensed data for each section
of the equipment data for debugging purposes only.

LDSTFT reads the data for the switching form/time

data section for each circuit of the test case store or
suspension device, converts it to a more compact form,
and writes it on a scratch file.

LDSTSQ reads the data for the sequence data section for
each circuit of the test case store or suspension device,
converts it to a more compact form, and writes it on a
scratch file,

LLGO reads the data for the original logic data section
for each circuit of the test case store or suspension
device and converts it to a more compact form, retaining
it in core.

LIGS reads the data for the supplementary logic data
section for each circuit of the test case store or
suspension device, adds it to the compact data from
LLGO, and writes it on a scratch file.

For the sequence data compacting routine (LDSTSQ)
LODEX converts a sequence matrix cross-reference
value into a two-bit entry in the compact vector
for the equipment circuit.

LSFO reads the data for the original signal form data
section for each circuit of the test case store or
suspension device and converts it to a more compact
form, retaining it in core.

LSFS reads the data for the supplementary signal form
data section for each circuit of the test case store or
suspension device, adds it to the compact data from
LSFO, and writes it on a scratch file.

PSTORF positions the Master Equipment Data File to the
test case store and/or suspension device and controls the
conversion of all the clewtrical data to a more compact
form on werk file unit 10.

SETBT1 sets a specific bit of a given word equal to a
one.,




b. The subroutines and other program modules utilized by the
Aircraft/Test Case Store Interface Compatibility Program are as follows:

AF302 AF302 is the main program control module for the
Aircraft/Test Case Store Interface Compatibility
Program. AF302 controls user input, the six analyses
for each equipment interface group, and the generation
of the three reports.

ATROR generates a diagnostic message record on unit

.13 for each error encountered by any of the six analyses
routines. The record contains information to identify
the aircraft and equipment circuits and a code for the
type of error encountered.,

AFP302 requires a block data module which contains
all the error diagnostic messages.

CATANL performs the signal category analysis comparison
for an aircraft-equipment circuit pair.

CONNE reads the connector data for both the aircraft
(for a given equipment interface group) and the test
case equipment(s). The required connector parameters
are retained in core.

DTLHED generates the page and colurn headings for
the Detail Interface Circuit Connection Compatibility
Report.

D34 processes logical analyses steps D3 and D4, which
both have the form of the equipment characteristic of
type MSM-2 and the aircraft characteristic of type SSM-2.

HNCOMP generates the page and column headings for the
Incompatible Interface Circuit Diagnogtic Summary.

INCOMP generates the Incompatible Interface Circuit
Diagnostic Summary from the error diagnostic messages
file. Each incompatibility for each matched aircraft-
equipment circuit pair of the equipment interface group
is reported.

INDY reads in all user-controlled options and prints
a report of all user input.

LOGANL performs all the logic analysis checks for a
given aircraft-equipment circuit pair. Error diagnostic
records are generated for each incompatibility found.

For the signal form analysis module, LOOPS checks

the equipment circuits for unmatched store loop circuits
and generates an error diagnostic record for any
unmatched ends found. g)
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MATEY MATEY matches the current aircraft circuit with the
proper equipment circuit for the sequence data section.
MATEY is enalogous to subroutine MATPIN.

MATPIN MATPIN matches the current aircraft circuit with the
proper equipment circuit. The matchup is made on
conmector insert compatibility code and pin letter.

If the equipment circuit is a loop circuit, MATPIN
checks the polarity and switches pins if the polarities
are reversed.

i PARA For the signal form analysis module, PARA stores in
core the information for each parallel aircraft circuit §
needed to perform the output circuit load steady state ' :

check.

PDTAIL  PDTAIL controls generation of the Detail Interface
Circuit Compatibility Report.

PGROUP PGROUP reads through the data on the Aircraft
Master Data File for an equipment interface group
which is not to be processed.

PRSEQ PRSEQ controls the sequence analysls checks for
all circuits of an equipment interface group.

PRSF PRSF controls the signal form analysis checks
for all circuits of an equipment interface group.

PRLOG PRLOC controls the lcgic analysis checks for all
circuits of an equipment interface group.

PRSWFT PRSWFT controls the switching form/time analysis
checks for all circuits of an equipment interface

group.

PRWIRE PRWIRE controls the wiring and signal sequence
analyses checks for all circuite of an equipment
interface group. PRWIRE also sets up the aircraft
equipment matchup vector.

PSTATN PSTATN positions the Aircraft Master Data File
to the requested station and copies the station
connector and wiring data onto unit 11.

" PSUM PSUM generates the Interface Circuit Compatibility
g Summary report for all equipment interface groups.

g REM For each incompatibility diagnostic of the Incompatible
n Interface Circuit Diagnostic Summary, REM retrieves the
diagnostic message for the print line.

RETBIT RETBIT returns the value (0 or 1) of a specific
bit of a given word. 65
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ROUT ROUT generates the incompatibility diagnostic
for each diagnostic for each circuit of the

equipment int erface group.

SEQANT,  SEQANL performs all the sequence analysis checks
for a given aircraft-equipment circuit pair.
Error diagnostic records are generated for each

incompatibility found.

SETRTL  SETATL sets a specified bit of a given word equal

to a one.

SFANL SFANL performs all the signal form analysis checks
for a given aircraft-equipment circuit pair. Error
diagnostic records are generated for each incompatibility

found.

ircuits marked as summate parallel

SECHK Processes all aircraft ¢
the steady state check C10.

circuit store loads for

STDYST For the signal form analysis, STDYST calculates the
steady state current equivalent to a given transient
current and time, The summation option is taken into
secount if checked, and if not, the maximum of the steady
state current and the transient current converted into

a, steady emps equivalent is returned.
switching form/time enalysis

aft-equipment ecircuit pair.
ated for each

SWANAL,  SWANAL performs all the
checks for a given airer
Error diagnostic records are gener
incompatibility found.

WIRANL performs all the wiring analysis checks for
a glven aircraft-equipment circuit pair. Error
diagnostic pecords are generated for each incampatibility

found.

WIRANL

3. RUNNING INSTRUCTIONS

a. Deck Setup. The deck setup for rumning the work file setup
program (AF310) and the Aircraft/Test Case Store Tnterface Compatibility
Program on the CIC 6600 at Eglin AFB is as follows:

EGLIN JOB CARD
SAD, OUTPUT, UPL.
REQUEST, TAPE 9.
FIN. |
TOAD, 1GO. | ;
FXECUTE.

7/8/9 '
PROGRAM AF310 (INPUT, QUTPUT, TAPE‘5=INPUT, TAPE6=0UTFUT, TAPE9,

TAPEIO, TAPE12, TAPE 13)
gource decks for AF310 ond all its subroutines
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7/8/9

Input data card
6/5?8/9

EGLIN JOB CARD
SAD, OUTPUT, UFl.

REQUEST, TAPES.
FTN

LOAD, LGO.

EXECUTE,

7/8/9

PROGRAM AF302 (INFUT, OUTPUT, TAPES=INPUT, TAPE6=0UTPUT, TAPES,
TAPE10, TAPE1l, TAPE12, TAPEL3)

Source decks for AF302 and all its subroutines

7/8/9

. Input data cerds

6/7/8/9

Tape 8 is the input Aircraft Master File Data Tape.

Tape 9 is the input Master Equipment Data Tape.

Tape 10 is the shared work file containing the electrical data for the
test case equipments.

AT

b. Estimated Run Time and Pages of Output.

(1) The work file setup program (AF310) should require less
than one minute of central processor time on the Eglin AFB CDC 6600
computer and produces no printed output.

(2) The Aircraft/Test Case Store Interface Compatibility
Program should normally require one to three minutes of central processor
time on the Eglin AFB CDC 6600 computer. The amount of printed output
may be estimated as follows:

(a) TFor the Detail Interface Circuit Connection
Compatibility Report for each requested equipment interface group,
one page of output is generated for each fifty circuits.

£ (b) The amount of output generated by the Iucoirpatible
Interface Circuit Diagnostic Summary depends on how many incompatibilities
are found durliy the analysis. A reasonuble upper Hndt would gppeer

to be one page of output for each aircraft circuit in the equipnent
interface group.

(¢) The Interface Circuit Compatibility Summary
generates one page of output.

4. INPUT
a. Card Input.

(1) The work file setup program (AF310) requires one input
data card, as follows:
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Card Colums

1-6 16

7=12 16

One of the equipment identification numbers

Both may be legitimate values.

(2) The card input for the Aircraft/Test C

De scripti on

Equipment identification number
for test case store

Equipment jdentification nuiber
for test case suspension device

may be zZero, but not both.

Corrrpaﬁibility Program consists of punched data cards to define the
gircraft station, equipment interface groups and test case equipments
to be analyzed, what combination of the gix possible analyses are to

be uged, and which of the three repo

rts are to be generated. The

input card requirements are as follows:

(a) The first card d

be processed and the aircraft name.
Card Columms Format
1-2 A2

415 AL

efines the aircraft station to

The format is:
Description
Areraft station to be processed

Aircraft name

(B) 'The gecond card defines the test case store to be
examined, which must be the same store as for AP310. The format is:

Card Columns Format

1-6 16

34k

Des crighi on

Test case store equipment
identification number (may
be zero)

Tegt case store name

Code for type of equipment
1 = store
o = guspension device
2 = el station

should be a 1 for this card

(¢) The third card defines the test case suspension
device to be examined, which must be the same suspension device as

for AF310. The format is:

Card Columms Format

1-6 16

Descrip_tion

Test case suspension device
equipment jdentification
nurber (may be zero)

ase Store Interface
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] Card Colums Format Description
i%, 8-19 3AL Test case suspension device
; name
] 21-23 I3 Code for type of equipment:
1 = store

e 2 = suspension device
i 3 = fixed station
| | Should be a 2 for this card

o
gt . (d) The fourth card defines the number of equipment
g‘ interface groups to be examined. The format is as follows:

L Card Colums Format Description

)

i 1-2 I2 Number of individual equipment
by

B interface groups to be processed
. (not all of them)

g

-7 Al "ALLb" if all equipment interface
groups at the station are to be

§ processed

% (e) If the ALL option was utilized on the fourth card,

3 go on to step (f). Otherwise, one card is required to define each

j requested equipment interface group for analysis. The format is:

STy

Card Columsg Format Description
g% 1-2 A2 Station number
| 4-6 13 Store group number for this
equipment interface group
i 8-9 12

Suspension device group number

for this equipment interface
group

(f) The next card defines which sorting modes sre
: to be analyzed. ‘The format is:

¥ Card Columus Format Description
: ’é y Dl Al First sorting mode keyword
L %( 5-8 Al Second sorting mode keyword
% ‘ 9-12 Al Third sorting mode keyword
i' ; 13-16 AL Fourth sorting mode keyword
] 17-20 Al

Fifth sorting mode keyword
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WIR Perform the
CAT Perform the
SIG Perform the
1LOG Perform the
SWT Perform the

SEQ Perform the

(blank)

reports are to be generated.

Card Column Formal
il I1

s

Il

w

st

described here.

I/0 Unit

| 9

10

Legal keywords are left-adjusted in the fields, and are:

ALL A1l six sorting modes are reguested.

wiring analysig.

signal category analysis.
signal form analysis.

logic anelysis.

switching form/time analysis.

sequence analysis.

Mull keyword

(g) The last input data card defines which output

The format is:

Description

1 if the Detall Interface Circuit
Connection Compatibility Report is
desired; else O

1 if the Incompatible Interface
Circuit Diagnostic Summary is
degsired; else O

1 if the Interface Circuit
Compatibility Summary is degired;
elge O

b. Tape Input. Both AF310 and the Aircraft/Test Case Store Inter-
face Compatibility Program utlild

»e several files which will be briefly

(1) AF310 utilizes the following files:

Descrigtion

Master Equipment Data Tape (input
only).

Work file containing all electrical
date for the test case store and/or
suspension device; this file is
passed to the Aircraft/Test Case
Store Interface Compatibility

Program.

N

R R SRR

PO,




Work file for electrical data for
first of two test case equipments.

Rl e,

e

13 Work file for electrical data for
second of two test case equipments.

)?:»

A

(2) The Aircraft/Test Case Store Interface Compatibility
Program utilizes the following files:

2

1/0 Unit Description

8 Aircraft Master Data Tape (input only).

10 Work file containing all electrical
iata for the test case store and/or
suspension device, from program '
AF310.

SR AN
et

Work file containing the connector
and wiring data sections for the
selected aircraft station.

Work file containing circuit iden-
tification information for both the
aircraft and equipment circuits of
sach circuit pair of the current
equipment interface group.

Work file containing diagnostic
megsage records identifying the
circuit pair and the type error
for each incompatibility found for
the circuit pairs of the current
equipment interface group.

c. Sample Card Input. Sample card input for the Aircraft/Test Case
Store Interface Compatibility Program is shown in Figure 26.

5. OUTPUT

a., Diagnostic Messages

3

(1) Program AF310 may generate the following diagnostic
messages:

SR

PSTORF "TEST CASE STORE/SUSPENSION DEVICE
annnnn IS NOT ON STORE DATA FILE."

ST e S e

PSTORF "TEST CASE STORE/SUSPENSION DEVICE
pnnnnn NOT NEW FORMAT DATA."

ik

o
%

PSTORF "TEST CASE STORE/SUSPENSION DEVICE
nnmnnn HAS NO CIRCUITS."

o

All of the above diagnostics cause the run to be terminated.

7
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(2) The Aircraft/Test Case Store Interface Compatibility
Program may generate the following diagnostic messages:

INDY "%%% ERROR~-~T LLEGAL KEYWORD IN SORTING MODES
REQUESTED. BAD WORD IS nmmn." The legal
keywords for Jlefining sorting modes to be
processed are shown in the INPUT section of the \
report for this program. The run is terminated. ;

INDY "FRRORS WERE ANCOUNTERED IN USER INPUT. THIS §
RUN IS TERMINATED." This message is generated
also if an illegal sorting mode keyword is
encountered. \'

PARA "HARNING--MOR® THAN 30 ATRCRAFT CIRCUITS HAVE
SUMMATE PARATTEL STORE LOAD MARKED." The
number of summate parallel store load marked
circuits is limited to thirty because of a
dimension statement. The circuit causing the
diagnostic is not treated as a parallel load
and processing continues.

b. Description of Printed Output.
(1) Program AF310 prodnces no printed output.

(2) Printed output for the Aircra.ft/Tes‘t Case Store Interface
Compatibility Program consists of the following:

(a) A report of all input is printed.

(b) The Detail Interface Circuit Connection Compatibility
Report shows the aircraft circult jdentification, the matching equipment
circuit identification, and the compatible sorting modes, for each :
aireraft circuit in a given equipment interface group.

(¢) The Incompatible Interface Circuit Diagnostic
Summary reports the equipment circult identification, the aircraft
cipeuit identification and the diagnostic message for each incompat-
1bility found in the analyses of each circuit matchup for the
equipment interface group. (

(d) The Interface Circuit Compatibility Summary shows
for each equipment interface group at the aircraft station which sorting
modes were completely compatible. b

c. Sample Output. : !

Sample output for the Aircraft/Test Case Store Interface Com- |
patibility Program is shown in Figures 27 through 29.
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SECTION VIII
COMPLEMENTARY STATION INTERFACE CIRu. — ANALYSIS PROGRAM
1. METHOD

a. The Complementary Station [nterface Circuit Analysis Program
requires a preliminary run of the work file setup program (AF310),
which is fully described in Section VII of this report.

b. The following is a description of the procedure used by the
Complementary Station Interface Circuit Analysis Program (AF303) to
generate its report:

(1) Input all user-defined options and print a summary of all
user-input options.

(2) Position the Aircraft Master Data File (unit 8) to the
requested station and copy the comector and wiring data for the
station onto file 11.

(3) Read from the Aircraft Master Data File the next equip-
ment interface group number.

() (4) If the aircraft station number has changed, g0 to step
14),

(5) If this equipment group is not to be processed, read
through its data sections on the Aireraft Master Data File and go to
step (3).

(6) Read and store in core the connector data for both the
aircraft (unit 11) and the test case equipment(s) (unit 10).

(7) Process the wiring data section.

(a) Zero out the answer matrix, which has one entry for
each possible aircraft/test case equipment circuit pairing combination
for the given equipment interface group.

(b) Read into core the signal form data for each test
case equipment circuit (unit 10).

(¢) Read from unit 11 the wiring data for the next air-
craft circuit for this station.

(d) If this circuit is not in the given eguipment inter-
face group, go to step (e).

(e) Match the aircraft circuit with the next test case
equipment circuit.

(f) If the signal category analysis is not requested, go
< T

to step (J).
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(g) Perform the signal category analysis for this
aircraft/test case equipment circuit pair.

(n) If no incompatibilities were found for the signal
category analysis, go to step (J).

(1) Set the answer matrix entry for this aircra.f"t/test
case equipment circuit pair to a value of one and go to step Ga).

(j) 1If the wiring analysis is not requested, go to
step (n).

(k) Perform the wiring analysis checks for this aircraft/
test case =quipment circuit pair.

(1) If no incompatibilities were found for the wiring
analysis, go to step (n).

(m) Set the answer matrix entry for this aircraft/test
. case equipment circuit pair to a value of one.

(n) If this is the last test case equipment circuit, go ‘.
to step (o), else go to step (e). ,

(o) If this is the last wiring data circuit record for the !
aircraft station, go to step (8), else go to step (c).

(8) Process the signal form data section.

(a) Read from the Aircraft Master Data File the signal
form data for the next aircraft circuit for this equipment interface
group.

(b) If the signal form analysis is not requested, go
to step (i). !

(¢) Mateh the aircraft circuit with the next test case
equipment circuit.

Sasnnane e

(d) Check the angwer matrix entry for this circuit pair.
If the value is one, the pair has already been found to be incompatible,
so go to step (h).

(e) Perform the signal form analysis checks for this
aircraft/test case equipment circuit pair.

(f) If no incompatibilities were found for the signal
form analysis, go to step (h). |

(g) Set the answer matrix entry for this aircraft/test
case equipment circuit pair to a value of one.
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(h) If this is the last test case equipment circuit,

go to step (i), else go to step (e).

(i If this is the last signal form circuit record for
this equipment interface group, go to step (9), else go to step (a).

(9) Process the logic data section.

(a) Read into the core the loglc data for each test case
equipment circuit (unit 10).

(b) Read. from the Aircraft Master Data File the logic
data for the next aircraft circuit for this equipment interface group.

(¢) If the logic analysis is not requested, go to
step (j).

(d) Match the aircraft circuit with the next test case
equipment circuit.

(e) Check the answer matrix entry for this circuit paif.
If the value is one, the pair has already been found to be incompatible,
so go to step (i).

(f) Perform the logic analysis checks for this aircraft/
test case equipment circuit pair.

(g) If no incompatibilities were found for the logic
analysis, go to step (i).

(h) Set the answer matrix entry for this aircreft/test
case equipment clrcuit pair to a value of one.

(1) If this is the last test case equipment circuit, go
to step (), else go to step (c).

(j) If this is the last logic circuit record for this
equipment interface group, go to step (10), else go to step (b).

(10) Process the switching form/time data sectiom.

(a) Read into core the switching form/time data for each
test case equipment circuit (unit 10).

) (b) Read trom the Aircraft Master Data File the switching
form/time data for the next aireraft circult for this equipment interface
group.

(¢) If the switching form/time analysis is not requested,
go to step (J)-

(d) Match the aircraft circuit with the next test case
equipment circuit.
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(e) Check the answer matrix entry for this circuit pair.
1f the value is one, the palr has already been found to be incompatible,
so go to step (1).

(f) Perform the switching form/time analysis checks for
this aircraft/test case equipment circuit pair.

(g) If no incompatibilities were found for the switching
form/time analysis, go to step -

(h) Set the answer matrix entry for this sircraft/test
case equipment circult pair to a value of one.

(1) If this is the last test case equipment circuit, go
to step (J), else go tc step (e).

(3) If this is the last switching form/time circuit record
for this equipment interface group, g0 to step (11), else go to step (b).

(11) Skip the sequence data sections, as this program does not
perform a sequence analysis.

(a) Read through the sequence data section for this
egquipment interface group on the Aircraft Master Data File.

(b) Rewind unit 10.

(12) Generate a record on a work file for each compatible
sircraft/test case equipment circuit pair for this equipment interface
group.

: (a) For the next aircraft/test case equipment circuit
pair for this equipment interface group, check the corresponding answer
matrix entry; if it has a value of one, go to step (e).

F (b) Output on work-file unit 12 a record for this compat-
ible circuit pair. The record defines the sireraft circuit, the equip-
ment circuit, and the equipment interface group.

(¢) If this is the last aircraft/test case equipment
circuit pair for this equipment interface group, go to step (e
elgse go to step (a).

{13) The processing for this equipment interface group is
completed.

(a) Rewind unit 11.
(b) Go to step (3).
(14) The processing for the requested aircraft station is

completed. Generate the Complementary Station Interface Circuit
Analysis Report.
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(a) Rewind unit 12.

(b) Determine if all complementary circuit pair records
can be loaded into core (the 1limit per pass is 1L400); if so, go to
step (c); if not, go to step (o).

(¢) Read from unit 12 all complementary circuit pair
records and load the information into the report array in core.

(d) Determine the complementary aircraft circuits for the
next test case equipment circult in the report array.

(e) 1If the equipment circuit is marked as a no circuit
entry, report is as such and go to step (h).

(f) If the equipment circuit has no complementary aircraft
circuits, report it as "NO COMPLEMENTARY ATRCRAFT CIRCUITS FOUND" and go
to step (h).

(g) 1If there are complementary aircraft circuits for this
equipment circuit, report all the complementary aircraft circuits (two
per report line).

(h) If this is the last test case equipment circuit go
to step (1), else go to step (d).

(1) If all complementary circuit pair records have been
reported, go to step (q).

(3)  Reverse the input and output work file assignments
(units 12 and 13). Rewind units 12 and 13.

(k) Uetermine the range of test equipment circuits to
be loaded into core.

(1) Read from the input work file the next complementary
circuit psir record.

(m) If the test case equipment circuit number for the
current complementary circuit pair record is within the range of equipment
circuits being processed, load its information into the report array
in core and go to step (o).

(n) If the test case equipment circuit number for the
current complementary circuit pair record is greater than the upper range
limit of equipment circuits being processed, write the record on the
output work file.

(o) If this is the las% complementary circuit pair record
on the input work file, go to step (d), else go to step (1).

(p) Assign unit 12 as the input work file and unit 13 as
the output work file and go to step (k).
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ation Interface Circuit Analysis

(q) The Complementary st
Report is completed.

5.,  SUBROUTINES

am modules wtilized by the y

The subroutines and other progr
+ Analysis Program are as

Complementary atation Interface Circul
follows:

AF303 AF303 is the main program control module for the Complementary

atation Interface Circuit Ansalysis Progranm. AF303 controls

user input, the five analyses for each equipment interface

group, and the generation of the output report showing the ’
complementary eirveraft circuits ot all equipment interface

groups examined for each test case equipment circuit.

ANCAT ANCAT performs the signal category analysis comparison for
nt circuit pair.

on sircraft/test case equipme

ic analysis checks for a given aireraft/ )

ANLOG ANTOG performs the log
test cese equipment circult pair.
gignal form analysis checks ¢3 through Cll
nt circuit pair.

ANSF ANSF performs the
aft/test case equipme

for a given airer

ANSWT performs the switching form/time enalysis checks for a

ANSWT
given sircraft/test case equipment eircuit pair.
ANWIR ANWIR performs the wiring analysis checks A3 through A6 for a |
given aircraft/test case equipment circult pair.
D3k D3k processes logical analyses steps D3 and ph. D34 is the
same module as used by program AF302.
H303 H303 generates the page and colum headings for the Complementary
gtation Interface ¢ircuit Analysis Report. , "
TNCONN  INCONN reads the comnector data for both the ailrcraft (for a
ot interface group) and the test case equipment(s).

given equipme

The required etained in core.

comector parameters are T

er-controlled options and prints a report

INUSR INUSR reads in all us
of all user input.

ICORE If not all ‘complementary circuit pair vecords can be loaded
' into core at once, TCORE reads through the input work file |
for these records, loads those data vecords having equipment

cireuit pointers in the process interval into core, and
circuit pointers higher

writes those records neving equipment
than the upper limit of the process interval onto the output

work file.
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0303

PACFIL

PASQ

PGROUP

PRCLOG

PRCSF

PRCSWF

PRCSWR

RETBIT

If an aircraft/test case equipment circuit pair encounters an
incompatibility during one of the requested analyses, OUT sets
the corresponding answer matrix entry to a value of one,

After all analyses have been completed for a given equipment
interface group, 0303 generates a record on file 12 for each
complementary aircraft/test case equipment circuit pair for
the equipment interface group.

PACFIL positions the Aircraft Master Data File to the
requested station and copies the station connector and
wiring data sections onto work unit 11. i

PASQ reads through the sequence data for an equipment inter-
face group on the Aircraft Master Data File. The sequence
data section is not utilized by the AF303 program.

PGROUP reads through all the data sections of an equipment
interface group on the Aircraft Master Data File which is
not to be processed.

PRCLOG controls the processing of the logic analysis for all
pairs of aircraft/test case equipment circuits. If a given
circuit pair has already been found to be incompatible, the

logic analysis checks are not performed. If a given circuit

pair is found to be incompatible during the logic analysis checks,
the corresponding answer matrix entry is set to a value of one.

PRCSF controls the processing of the signal form analysis for %
all pairs of a.ircra.ft/test case equipment circuits. If a

given circuit pair has already been found to be incompatible,

the signal form analysis checks are not performed. If a

given circuit pair is found to be incompatible during the signal
form analysis checks, the corresponding answer matrix entry is

set to a value of one.

PRCSWF controls the processing of the switching form/time
analysis for all pairs of aircraft/test case equipment
circuits. If a given circuit pair has already been found
to be incompatible, the switching form/time analysis checks
are not performed. If a given circuit pair is found to be
incompatible during the switching form/time analysis checks,
the corresponding answer matrix entry is set to a value

of one.

PRCSWR controls the processing of the wiring and signal cat-
egory analyses for all pairs of aircraft/test case equipment
circuits. If a given circuit pair is found to be incompatible
during the wiring or signal category analyses checks, the
corresponding answer matrix entry is set to a value of one.

RETBIT returns the value (O or 1) of a specified bit of a
given word,
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R303 controls generation of the Complementary Station Inter-
face Circuit Analysis Report after all circult pairs for all
requested equipment interface groups have been analyzed for

complementary aircraft/test case equipment circuits.

SETBT1  SETBT1 sets a specified bit of a given word equal to a one.

STDYST For the signel form analysis, STDYST calculates the steady
atate current equivalent to a given transient current and
time. The summation option is taken into account if checked
and, if not, the maximun of the gteady state current and the
transient current converted into a steady amps equivalent is
returned. This module is the same as in program AF302.

3.  RUNNING INSTRUCTIONS

a. Deck Setup. The deck scbup for running the work file setup
rogram (AF310) end the Complementary Station Interface Circuit Analysis
Program on the CDC 6600 at Eglin AFB is as follows:

EGLIN JOB CARD

SAD, OUTPUT, UPL.

REQUEST, TAPEO.

FIN.

LOAD, LGO.

EXECUTE.

7/8/9 |

PROGRAM AF310 (INPUT, OUTPUT, TAPES=INFUT, TAPEG=0UTPUT, TAPE9,
TAPE10, TAPE12, TAPE13)

Source decks for AF310 end all its gubroutines.

7/8/9

Input data card

6/7/8/9

EGLIN JOB CARD

SAD, OUTPUT, UFl.

REQUEST, TAPE8.

FTN.

LOAD, LGO.

FXECUTE.

7/8/9

PROGRAM AF 303 (INPUT, OUTPUT, PAPES=INPUT, TAPEG=OUTFUT, TAPES,
TAPEQ, TAPE10, TAPELl, TAPElZ2, TAPEL3)

Source decks for AF303 and all its subroutines.

7/8/9

Input deta cards.

6/7/8/9
Tape 8 is the input Aircraft Magter File Data Tape.

Tape 9 is the input Master Equipment Data Tape.

Tape 10 is the shared work file containing the electrical data for the
tegt case equipments.
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b. Estimated Run Time and Pages of Output.

‘1) The work file setup program (AF310) should require less
than one minute of central processor time on the Eglin AFB CDC 6600
computer and produces no printed output.

(2) The Complementary Station Interface Circuit Analysis
Frogram should normally require one to five minutes of central processor
time on the Eglin AFB CDC 6600 computer. The amount of printed output
is a function of the number of test case equipment circuits, the number
of aircraft circuits for all equipment interface groups requested, and
the wxpected level of complementary circuit peirs. An upper limit of
three hundred pages should be adequate for most computer runs.

L, INPUT

a. Card Input. The card input for the Complementary Station
Interface Circuit Analysis Program consists of punched data cards to
defne the alrcraft statlon, equipment irtberface groups, wid test ease
equipments to be analyzed, and what combination of the five possible
analyses are to be used. The input card requiremenis are as follows:

(1) The first card defines the aircraft station to be processed
and the aircraft name. The format is: '

Card Columms Format Description

1-2 : A2 Aircraft station to be processed.

4-15 3AL Aircraft neme.

(2) The second card defincs the test case store to be examined,
which must be the same store as for AF310. The format is:

Card Columms Format Description

1-6 16 Test case store equipment iden-
tification number (may be zero).

3AL Test case store name.

I3 Code for type of equipment:
1 = Store
2 = Suspension device
3 = Fixed station
Should be a 1 for this card.

(3) The third card defines the test case suspension device
to be examined, which must be the same suspension device as for
AF310., The format is:




Card Colums Description

1-6 Tegt case suspension device equipment
\ dentificati m number (nay be zero).

8-19 Test cage suspension devlice name.

21-23 Code for type of equipment:
1 = Store
2 = Suspension device
3 = Fixed station
9hould be a 2 for this card.

() The fourth card defines the number of equipment interface
groups to be examined. The format is:

Card Columns Tormat De scription

1-2 a2 fumber of individual equipment in-
terface grouns to be processed (not
all of them).

ATIb if all equipment interface
groups at the station are to be
processed.

() If the ALL option was utilized on the fourth card, go
on to step (6). Otherwise, one card is required to define each
requested c;quipment interface group for analysis. The formet 1s:

Card Columns Format Description

1-2 AZ Station number.

L6 13 Store group number for this
equipment interface group.

8-9 I2 Suspension device group number for
this equlpment interface group.

(6) The last date card defines which sorting modes are to be
analyzed. The format is:

Card Columis Format Description
1-4 AL First sorting mode keyword.
5-8 Ak Second sorting mode keyword.
9-12 Al Third sorting mode keyword.
13-16 AL Fourth sorting mode keyword.

17-20 AL Tifth sorting mode keyword.
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Legal keywords are left-rdjusted in the fields, and are:

ALL All five sorting modes are requested.
WIR Perform the wiring analysis.
CAT Perform the signal category analysis.
SIG Perform the signal form analysis.
1LOG Perform the logic analysis.
‘ SWT Perform the swilching form/time analysis.
i i (Blank) Null keyword.

b. Tape Input. Both AF310 and the Complementery Station
Interface Circuit Analysis Program utilize several files which
wlll be briefly described here.

(1) AF310 utilizes the following files:

1/0 Unit Description
9 Master Equipment Data Tape (input only).
10 Work file containing all electrical data for the test

3 case store and/or suspension device; this file is i
} i passed to the Complementary Station Interface
Circuit Analysis Program.

; 12 Work file for electrical data for first of two test
L case equipments.

13 Work file for electricsasl data for second of two test
case equipments.

(2) The Complementary Station Interface Circult Analysis
Program utilizes the following files:

1/0 Uni% Description
8 Aircraft Master Data Tape (input only).
10 Work file contalning all electrical data for the test
case store and/or suspension device from program
AF310.,
11 Work file comtaining the comnector and wiring data:

sectlons for the selected aircraft station.

12 Work file containing one record for each pair of
complementary aircreft/test case equipment circuits
for all equipmgnt interface groups processed.
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13 Alternate work file similar to unit 12, used when all
complementary circvit pair records cannot be loaded
into core at one time.

c. Sample Card Input. Sample card input for the Complementary
Station Interface Circuit Analysis Program is shown in Figure 30.

5. OUTPUT

a. Disgnostic Messages. The Complementary Station Interface
Circuit Ansalysis Program may generate the following diagnostic messages:

INUSR "%%%*ERROR---ILLEGAL KEYWOFD IN SORTING MODES REQUESTED. BAD
WORD IS nnmn." The legal keywords for defining sorting modes
to be processed are shown in the INPUT section of the report
for this program. The run is terminated.

INUSR "ERRORS WERE ENCOUNTERED IN USER INPUT. THIS RUN IS
TERMINATED," This message is also generated if an illegal
sorting mode keyword is encountered.

b. Description of Printed DJutput.

(1) The Complementary Stetion Interface Circuit Analysis
Program first prints a report of all user input.

(2) The program generates one report, the Complementary
Station Interface Circuit Analysis Report.

(@) Each test case equipment circuit is identified by
comnector code number and pin refercnce,

(b) For each test case equipment circuit, all comple-
mentary (according to the user-selected analyses) alrcraft circuits
at the selected equipment interface groups are reported.

(¢) The format for each complementary aircraft circuit

is:
equipment interface group number
alrcraft circuit function number
connector identification number and
pin reference

as in:

01-001-00, 01-023N (1-A) or
01-002-01, 01-017 (205-C)

c. Sample Output. Sample output for the Complementary Station
Interface Circuit Analysis Program is shown in Figure 31l.
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SECTION IX
AIRCRAFT STATION DATA RETRIEVAL PROGRAM
METHOD

The following is a description of the procedure used by the
Aireraft Station Data Retrieval Prosram to generate a summary of
data for all selected station and ejuipment interface group data
sections for a given aircraft station on an Aireraft Master File
Data Tape:

a. Read user-input options tc define those station data
sections and/or equipment interface group data sections for a
specific aircraft station which are to be reported.

b. Position the Aircraft Master File Data Tape to the data
for the requested aircraft statiom.

c. If the connector data section is requested, read the
connector data section for the station and generate a report of the
data for each connector record; else, skip the connector data section
for the station.

d. If the wiring data section is requested, read the wiring
data section for the station and generate a report of the wiring
data for each aircraft circuit at the station; else, skip the wiring
data section for the station.

e. Loop on each equipment interface group for the aircraft
station.

(1) If any data section of the equipment interface
group was selected for reporting, go to Step f.

(2) If no data section of the equipment interface group
was selected for reporting, skip the data for the entire equipment
interface group and continue with the next equipment interface group.

f. Perform the following for each equipment interface group
having some or all of its data sections requested to be revported:

(1) If the signal form data section is requested for
reporting, read the signal form data and generate a report of the
signal form requirements for each circuit of the equipment inter-
face group; else, skip the signal form data for the equipment inter-
face group.

(2) If the logic data section is requested for reporting,
read the logic data and generate a report of the logic requirements
for each circuit of the equipment interface group; else, skip the logic
data for the equipment interface group.

91




(3) If the switching form/time data section is requested
for reporting, read the switching form/time data and generate a
report of the switching form/time requirements for each circuit of the
equipment interface group; else, skip the switching form/time data
for the equipment interface group.

(4) If the sequence data section is requested for reporting,
read the sequence datz and generate a report of the sequence require-
ments for each circuit of the equipment interface group; else, skip
i the sequence data for the equipment interface group.

| g. Continue steps e and f for each equipment interface group
in the requested aircraft station. When this procedure is completed,
the program run is terminated.

i 2.  SUBROUTINES

‘ The subroutines and other program modules used by the Aircraft
i§ Station Data Retrievel Program are as follows:

AF305 AF305 is the main program control module for the
Adrcraft Station Data Retrieval Program. The user
must specify one aircraft station of the Alrcraft
Master File Data Tape for reporting amd may
selectively request individusl station or equipment
interface group dats sections to be reported. The
procedure utilized by AF305 is outlined in the
METHOD section above.

ACCON ACCON generates a summary of the connector data
‘ for each connector of the aircraft station interface.

ACLOG ACLOG generates a report of the signal logic
requirements for each aircraft circult of a
specific equipment interface group. This report
is generated in three sectioms.

ACOFON ACOFON generates reports of the off-state and
on-state matrix sequence requirements for each
alrcraft circuit of a specific equipment inter-
face group.

ACSEQ ACSEQ controls the reporting of the sequence data

4 requirements for each alrcraft circult of a specific

i equipment interface group. ACSEQ directly generates F
the first section of this report, and writes the

off-state ani on-state matrix data on scratch files.

Subroutine ACOFON is called to report the two

matrices.

ACSF ACSF generates a report of the signal form
requirements for each aircraft circuit of a
specific equipment interface group. This
report is geneé'ated in two sections.
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ACSWT generates a report of the switching form
and time requircments for each alrcraft circuit
of a specific equipment interface group. This
report is generited 1n two sectioms.

DEF reads the user-defined options to define which
equipment inter’ace groups and/or station data
sections are to be reported. DEF alsv prints the
summary of all user-defined input optioms.

HACCON generate:;; the page and colum headers
for the station connector data report.

HACIOG generate: the page and colum headers
for all three scctions of the equipment interface
group logic datu report.

HACSEQ generate: the page and colum headers for
all three sections of the equipment interface group
sequence data rcport.

HACSF generates the page and colum headers for
both sectioric of' the equipment interface group signal
form data repori.

HACSWT generates the page and column headers for
both sections of' the equipment interface group

switching form/iime data report.

HACWIR gzenerates the page and column headers for
both sections of the station wiring data report.

LSTWIR generates a report of the station wiring
data requirements. This report is generated in
two sectioms.

QCON reads past the station connector data if this
data section iz not to be reported.

QGRP reads past the signal form, logic, switching
form/time and sequence data for an equipment inter-
face group for which no output has been requested.

QIOG reads past the logic data of an equipment
interface group if that data section is not to
be reported.

QSEQ reads past the sequence data of an equipment
interface group if that data section is not to be
reported,

QSF reads past the signal form data of an equipment
interface group if that data section is not to be
reported. 93




QSTN reads past all the data for an aircraft weapons
station in the process of positioning the Alrcraft
Master File Data Tape to the start of the data for
the requested station.

QSWT reads past the switching form/time data of
an equipment interface group if that data section
is not to be reported.

QWIR QWIR reads past the station wiring data if this
data section is not to be reported.

RUNNING INSTRUCTIONS

a. Deck Setup. The deck setup for running the Alrcraft Station
Data Retrieval Program on the CDC 5600 at Eglin AFB is as follows:

EGLIN JOB CARD

SAD, OUTPUT, UPFL.

REQUEST, TAFE 8.

REQUEST, TAPE 12,

REQUEST, TAPE 13.

FTN.

LOAD, LGO.

EXECUTE.

7/8/9

PROGRAM AF305 (INPUT, OUTPUT, TAPES=INPUT, TAPE6=OUTPUT, TAPES,
TAPE 12, TAPE 13)

Source decks for AF305 and all its subroutines

7/8/9

Data cards defining data sections to be reported.

6/7/8/9

Tape 8 is the input Aircraft Master File Data Tape. Tapes 12 and 13
are scratch tapes.

b. Estimated Run Time and Pages of Output
(1) Run time and pages of output for AF305 are functions of

the number of equipment interfece groups, data sections and aircraft
circuits involved.

(2) The run time for this program should be no more than
one minute of central processor time on the Eglin AFB CDC 6600
computer.

(3) The quantity of printed output for each requested
data section is approximately one page for each fifty circuits or
connectors contained in the dati section.

4.  INPUT

a. Card Input. The card input for the Aircraft Station Data
9l




Retrieval Program consists of punched data cards which define which
station is to be reported and which data sections for that station
or for equipment interface groups within that station are to be

,, reported. For any one aircraft stution, all subsections or any

1 combination of subsections of data may be requested by the user.

| The formats for the data card inpu. for the Aircraft Station Date

i Retrieval Program are as follows:

% (1) The first data card cefines the aircraft name, which
‘ is used only for page header inforiation.

) Card Columns Format Description
1-12 3AL Aircraft Identification.

(2) The second data card defines which aircraft station is :
to be reported.

Card Columms Format Descrip’cion
" 1-2 A2 Aircraft Station Number.

(3) The third data card defines the station data sections
and the default data sections, which are reported for any equipment
interface group which does not specifically request data sectionms.

Card Columns Format Description f
1-k Al First data section keyword.
6-9 Ak Second data section keyword.
11-14 AL Third data section keyword.
16-19 AL Fourth data section keyword.
1 21-24 Ak Fifth data section keyword.
| 26-29 Ak Sixth data section keyword.

Alloweble keywords are: i

CONN - Connector data for station
WIRE - Wiring data for station
s SIGN - Signal form date for equipment interface group
LOGI - Logic data for equipment interface group
SWIT - Switching form/time data for equipment interface
group

SEQU - Sequence data for equipment interface group
ALLb - All deta sections for station or equipment

. interface group

A (Blank) - Null keyword
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Erroneous keywords cause & warning error diagnostic and execution
continues.

(4) The fourth data cord is a control card defining whether
all or selected equipment interface groups are to be reported.

Card Colwms Format Description
1-h Al ALLb
or
1-15 Ak SFLECTED GROUPS

(5) If the fourth card was an ALL card (all equipment
interface groups to be reported), those data sections named in the
tnird data card (default data sections) will be reported for each
equipment interface group of the station. Wo further input card
lata is therefore required in this case.

Tf the fourth data card requested SELECTED GROUPS,
the user must define each equipment interface group and data sections
which are to be reported. One card is required for each equipment
interface group and its data sections which are to be reported as
follows:

Card Columms Format Description
1-3 I3 Store equipment interface group

code number.

5-6 b Suspension device equipment interface
group code number.

8-11 Al First data section keyword.
13-16 AL gecond data section keyword.
18-21 Al Third data section keyword.
23-26 AL Fourth data section keyword.

Allowable keywords are:

SIGN - Signal form data, this equipment interface group

1.0GI - Logic data, this equipment interface group

SWIT - Switching form/time data, this equipment interface
group

SEQU - Sequence data, this equipment interface group

ALIb - A1l of the sbove sections for this equipment

interface group
(Blenk) - Null Keyword

1f columms 8-26 are blank, the default data sections defined on the
third data card are assumed.

%
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The last data card of the individual equipment interlface group
definitions must be a dwmy card with 999 in Columns 1-3.

‘6) A sample data card input set is shown in Figure 22.

b. Tape Input. The Alrcraft Station Data Retrieval Program
requires the Aircraft Master File Data Tape and two scratch tapes
as input.

9. MOUTE

a. Diagnostic Messages. The Adrcraft Station Data Retrieval
Program may generate the following diasgnostic messages:

SUBROUTINE DIAGNOSTIC MuSSAGE

AF30H ’ "ERROR--REQUESTED A/C STATION
NOT ON MASTER FILE. REQUESTED
STATION NO. = nn RUN TERMINATED. "
The aircraft station number on the
second data card is mispunched or
the wrong master file tape was used.

"TLLEGAL STATION DATA SECTION
REQUEST. WORD IS =-- nnnn BAD
WORD IGNORED, PROGRAM EXECUTION
CONTINUES." An illegal keyword
for defining requested data
sections at the station level
(input card number 3) is used.
Check for keypunch errors. Legal
codes are defined in the INPUT
section of this report for AF305.

YILIEGAL DATA SECTION OPTION FOR
EQ. GROUP nnn-nn BAD WORD IS8 --
anrm BAD WORD IGNORED, EXECUTION
CONTINUES." An illegal keyword
appears in the definition of
requested data sections for an
equipment interface group. Check
for keypunch errors. Legal codes
are defined in the INPUT section of
this report for AF305.

b. Description of Printec Output. The Aircraft Station Data
Retrieval Program summarizes all characteristics for each connector
or circuit for each requested cata section at the requested aircraft
station.

(1) The output is headed by a page of printout which
summarizes all user-input defiritions of data sections to be reported.

(2) 1If the aircraft rtation connector data sectiom is
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requested for reporting, each conrector characteristic of each connector
of the glven station is reported.

(3) 1If the alrcraft station wiring data section is requested
for reporting, each wiring data ctaracteristic for each electrical circuit
at the given station is reported.

‘L) For each signal forn data section (for a given
equipment interface group) which is requested for reporting, each
signal form data characteristic for each electrical circuit within
the given equipment interface grovp 1s reported.

(5) For each logic data section (for a given equipment
interface group) which is requested for reporting, each logic data
characteristic for each electrical circuit within the given equip-
ment interface group is reported.

(6) For each switching form/time data section (for a
given equipment interface group) which is requested for reporting,
each switching form/time data characteristic for each electrical
circuit within the given equipment interface group is reported.

(7) For each sequence dsta section (for a given equip-
ment interface group) which is recuested for reporting, each sequence
data characteristic for each electrical circuit within the given
equipment interface group is reported.

Off-state or on-state matrix entries are shown as:
A/C connector identification number; dash; A/C circuit pin letter;
asterisk if pin lower case (else blank); equal sign; A/C sequence
requirement (A = active, I = inactive, O = optional); semi-colonm,
as in:

102-A *=A; or
106-BB =I;

c. Sample Output. Sample printed output for this computer
program 1s shown in Figure 23.
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SECT(ON X
ATRCRAFT MASTER FIL: GENERATION PROGRAM
1. METHOD

The following is a description of the procedure used by the
Aircraf; Master File Generation Program (ACGEN) to generate an
Aiperaft Master File Data Tape from the corresponding eircraft
punched data cards:

a. Read from a punched card the number of eircraft stations
for the aircraft.

b, Perform the following for each gircraft station:

(1) Read from a punched card the station number, number of
station circuits, and the number of equipment interface groups. Write
these three values on the Aircrafi Master File Deta Tape.

(2) Read one punched card for each comnector at the station
and output this data on the tape, with one record per input connector
card.

(3) Read one punched card for each circuit st the station
which contains the wiring data for the circuit and output this data
on the tape, with one record per input wiring date card.

(4) Perform the following for each equipment interface group
at the airecraft station:

(8) Reed the equipment interface group number and
the number of circuits within the equipment interface group; write
these values on the tape.

(b) Read one signal form data punched cexd for each
circuit in the equipment interface group and write this data on
the tape, with one record per input card.

(c) Read ome logic data punched card for each circuit
in the equipment interface group snd write this data on the tape,
with one record per input card.

(d) Read one switching form/time data punched
card for each circuit in the equipment interface group and write
this data on the tape, with one record per input card.

(e) Read one or more sequence data ched cards
for each circuit in the equipment interface group continuation
cards may be used for the on-state, off-state cross-reference
matrix) and write this date on the tape, with one record per
input card.

101

|




(5) Proceed through step b(l) for the next equipment inter-
face group at the station until all equipment interface groups at the
station have been processed.

c. Repeat the steps outlined in step b above for each subsequent
aireraft weapcen station until all have been processed.

d. Write a dummy aircraft station header record (as in step (1)
sbove) which contains an aircraft station number of ** to signify the
end of the aircraft file.

24 SUBROUTINES

The Aircraft Master File (‘eneration Program utilizes only a
mainline module named ACGEN.

3.  RUNNING INSTRUCTIONS
a. Deck Setup. The deck setup for rumming the Aircraft Master

File Generation Program on the CDC 6600 computer at Eglin AFB is as
follows:

EGLIN JOB CARD
SAD, OUTPUT, UFl.
REQUEST, TAPE 8,
FTN.

LOAD, LGO.

EXECUTE.

7/8/9

PROGRAM ACGEN (INPUT, OUTPUT, TAPE5 = INPUT, TAPEG = OUTFUT,
TAPES)

Source deck for ACGEN mainline

7/8/9

Deta cards for all airecraft stations

6/7/8/9

b. Estimated Run Time and Pages of Output

(1) Run time and volume of output for the Aircraft Master
File Generation Program are dependent on the number of aircraft
stations, equipment interface roups, and circuits.

(2) The Aircraft Master File Generation Program should
require no more than one minute of central processing time on the
Eglin AFB CDC 6600 computer.

(3) This program gencrates two to ten pages of printed
output.

L. INPUT

a. Card Input. The card input for the Aircraft Master File
Generation Program is the set of punched cards for all data sections

at all defined weapon stations for the eircraft. The control card
102
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formats and order of data section:: are as follows:

(1) The first card defines the number of aircraft
weapon stations being defined for the aircraft:

Card Columns Format Description
1-2 I2 Number of saireraft stations

(2) The data for each aircraft station with each station
being headed by a card are as follows:

Card Colums Formsat Description
1-2 A2 Station number
3-6 Ik Number of circuits at station (i.e.,

number of wiring data cards)

7-9 I3 Number of equipment interface
groups at the station

(3) The station header card is followed by the station
connector deta. The formast for a station comnector data card is
given in Section IV.

(4) The station comnector data is followed by the station
wiring data. The number of date cards in this section is defined
in the station header card. The format for a station wiring data card
is shown in Section IV.

(5) The deta sections for each equipment interface group
follow the station wiring date. Each equipment interface group
has a header card as follows:

Card Columms Format Description
1.2 A2 Station number
4-6 13 Equipment interface group; store
code number
8-9 I2 Equipment interface group; suspension

device code nurber

10-13 IL Number of aircraft circuits in
equipment interface group

(6) The equipment interface group header card is followed
by the signal form data for the equipment interface group. The
number of cards in this section is defined on the equipment interface
group header card. The format for an asircraft signal form data card
is shown in Section IV,
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(7) The signal form date section is followed by the logic
data for the equipment interface group. As with the signal form date,
there is one punched card for each circuit in the equipment interface
group, and the format for an aircraft logic date card is shown in
Section 1V.

(8) Next come the gwitching form/time data for the
equipment interface group, with one punched card for each circuit
in the equipment interface group. The format for the switching
form/time data cerd 1s shown in Section IV.

(9) Lastly for each equipment group are the sequence
date cards. Since some oircuits may require more than one data card
to define off-on state metrix requirements, this data section may

contain more cards then the other equipment interface group sections.
The formst for the sequence date card is shown in Section IV.

(10) The next card in the dete begins the next equipment
interface group for the station, or if the proceding equipment
jpterface group was the 1last for its station, the next data card
begins the next sircraft weapon station.

(11) No special data card is required after the last
gircratt station's dete input has been completed, as the counter
for the number of input stations as defined on the first data card
i1s the controlling mechanism for ending the output file.

b. Tape Input. The Aircraft Master File Generation Progran
uges no tape input.

5. OUTPUT
a. Disgnostic Messages.

The Aircraft Master F.le Generation Program generates the
following disgnostic messages, which are self-explanatory:

(L) S ATRCRAFT HAS mn STATIONS"

(2) "A/C STATION mnn 'AS nnnnn CIRCUITS AND rmn EQUIPMENT
INTERFACE GROUFS"

(3) "CONNECTOR INPUT OK FOR STATION nn"
(4) "WIRING DATA INPJT OK FOR STATION nn, nnnn CIRCUITS INPUT"

(5) "SIGNAL FORM INPJT OK FOR BQ, GROUP nn-nnn-nn, nnnn
CTRCUITS INPUT"

(6) "ILOGIC INPUT OK 'OR EQ. GROUP m-nm-nn"
(7) "SWITICHING F/T [NPUT OK FOR £Q. GROUP nn-nnn-nn"

(8) "SEQUENCE INFUT OK FOR EQ. GROUP mn-nnn-nn"'
10k
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b. Description of Printed Output.

The only printed output senerated by the Alircraft Master
File Generation Program are the diagnostic messages listed woove,
which are generated for each data section prccessed. In the event
of e program run termination due to faulty data, the disgnostics
eneble the user to determine the lata section containing the
error.

¢. Sample Output

Sample printed output for this computer program is aveil-
able upon request from the Air Force Armament Laboratory (DLJA),
Eglin AFB, Florids.

4 d. Tape Output

i This program generates the Aircraft Master File Data Tape
for a given aircraft. This tape is & binary file containing one

1 record for each input punched data card. The order of records on
3 this file is shown in Section III.
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SECTION XI
REVISED EQUIPMENT DATA RETRIEVAL PROGRAM
MEETHOD

The Equipment Date Retrieval Program has been revised to report
fully those equipment data sections added during the course of develop-
ing the analytical reports referenced in Section VI, VII and VIII
(supplementary connector data, supplementery signal form data,
supp:)Lementary logic data, switching f‘orm/‘time data, and segquence
data).

The basic program methodology has remained the same, with
alterations to the corresponding section of AFATL-TR-73-21k,
Phase I, October 1973, being only the obvious ones implied by the
addition of the new data sections.

2.  SUBROUTINES

a. Unmodified Program Modules. The following subroutines
required no modifications from the Phase I Equipment Data Retrieval
Program:

BUMBLE
BUZZ1
BUZZ2
BUZZ3
HDRL
LOGH
LOGIST
LOGPAS
OPNUM
OPCA
OPSEL
SFDICT
SFH
SFLIST
SFPASS
TETE

b, Modified Program Modules. The following progran modules
required minor modifications to process the new format data, but
retained the same basic functional usage:

AF201 (main program)
CONLST

CONNIE

NSTOR

READOP

c. New Program Modules. The following new program modules
were added to the Equipment Data Retrieval Program to process and
report the new equipment data documentation sections:
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HLGSUP HIGSUP generates the page and columm
title headings for the supplementary
i logic data section report (LOGSUP).

8 HSEQL ISEQL generates the page and colum

o title headings for the sequence data

E section report (LISSEQR). ¥
HSFSUP 1SFSUP generates the page and colurm |

title headings for the supplementary
signal form data section report (SFSUP).

'
t
:1 HSWT HSWT generates the page and colum title
g : neadings for the switching form/time
i data section report (LISSWT).

N LISSEQ LISSEQ controls the reporting of the
sequence data requirements for each
equipment circuit. LISSEQ directly
cenerates the first section of this
report, and writes the off-gtate
and on-state matrix data on scratch
files. Subroutine OFFON is called to
report the two matrices.

LISSWT LISSWT generates the report of the
_ switching form and time requirements
k. for each equipment circuit. This report
E is generated in two sectionms.

LOGSUP IOGSUP generates the report of the
supplementary logic data for each
equipment circuit. This report is
Zenerated in two sections.

OFFON OFFON generates reports of the off-state
and on-state matrix sequence requirements
for each equipment circuit for LISSEQ.

SEQPAS SEQPAS reads past the sequence datu of
an equipment if that data section is
not to be reported.

SFSPAS SFSPAS reads past the supplementary
signal form data of an equipment if that
5 data section is not to be reported. i
SFSUP SFSUP generates the report of the 1
supplementary signal form data for each .
equipment circuit. This report is i

generated in two sections.

SLOGP SLOGP reads past the supplementary

logic data of an equipment if that data
107




section is not to be reported.

SWTPAS reads past the switching form/
time data of an equipment if that data
section is not to he reported.

\
RUNNING INSTRUCTIONS

a. Deck Setup. The deck setup for running the Equipment Data
Retrieval Program on the CDC 6600 at Eglin AFB is as follows:

EGLIN JOB CARD

SAD, OUTHUT, UFL.

REQUEST, TAFE 9.

REQUEST, TAPE 12.

REQUEST, TAPE 13.

FTN.

LOAD, IGO.

EXECUTE.

7/8/9

PROGRAM AF201 (INPUT, OUTPUT, TAPES = INPUT, TAPE6 = OUTPUT,
TAPE 9, TAPE 12, TAPE 13)

Source decks for AF201 and all its subroutines

7/8/9

Data cards defining e¢quipment data sections to be reported

6/7/8/9
Tape 9 is the master equipmenl data file.
b. Estima“*ed Run Time and Pages of Cutput

(1) The Equipment D:ta Retrieval Program should require no more
than 2 minutes of central processing time on the Eglin AFB CDC 6600
computer.

(2) For each equipment requested, the quantity of printed
output is dependent on the rerort sections requested and the number
of circuits as follows:

(a) The operational data section generates twelve
pages of output.

(b) The introdictory (connector) data section
generates one page of output.

(e) The electrical signal form data section (original
and supplementary data; gener:ztes five pages of output for each fifty
equipment circuits.

(d) The electrical logic data section (original and

supplementary data) generates five pages of output for each fifty
equipment circuits.
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(e) The electrical switching form/time data 4
section generates two pages of output for each fifty equipment
circuits.

(f) The electrical sequence data section generates three
to twenty-five pages of output for each fifty equipment circuits,
depending on the number of off-orn state matrices entries.

b, INPUT

i a. Card Input. 7he card input for the Equipment Data

T - Retrieval Program consists of pwrched data cards which define
which data sections of which equipments on the master equip-
ment data file are to be retrieved and reported. There is a

s 1imit of twenty-five equipments which can be summarized in
one run of this program. For any one equipment, any combination
or all subsections of data may be requested by the user.

(1) Each equipment to te repcrted is defined on one
input punched card having the following format:

: Card Columns Format Description
L 1-6 16 Equipment identification number
T' 8-11 AL First optional data section keyword
| 13-16 AL Second optional data section keyword
bl | 18-21 AL Third optional data section keyword
| 23-26 AL Fourth optional data section keyword
28-31 Al Fifth optional data section keyword
33-36 AL Sixth optional data section keyword

(2) Iegitimate keywords for defining data sections to be
reported are:

Keyword Data Section(s)
Bl OFER Operational data, both numerical and
. selective characteristics '
% INTR Introductory (comector) data
SIGN Electrical signal form data for each

circuit (original and supplementary)

LOGI Electrical logic data for each circuit
(original and supplementary)
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Data Section(s)

Electrical switching form/time data for
each circuit

Electrical sequence dats for each circuit

Electrical data for each connector and
each circuit (signal form, logic, ewltch-
ing form/time, and sequence)

ALLDb A1l of the above report sections
(Blank) Null Keyword

Any other value in any of the keyword flelds is ignored;
thet is, is treated as a blank (null) keyword.

(3) The last card of the user card input must have 999999
as the equipment identification number (card columns 1-6).

b. Tape Input. The Equipment Data Retrieval Program requires
the master equipment data file and two scratch tapes as input.

5. OUTPUT

a. Diagnostic Messages. The following diagnostic messages
may be printed by the Equipment Data Retrieval Program (AF201):

Subroutine i ggg_losti c

AF201 "NO LISTINGS REQUESTED--RUN TERMINATED"
This message will be generated if the
user does not input any punched cards
requesting the retrieval of equipment
data.

"THIS STORE HAS NO ELECTRICAL DATA"
If the user requests that the intro-
ductory (connector) data be listed
for an equipment which has no
electrical data, this message will be
generated. Processing will continue
for the next equipment in the process-
ing 1ist.

"mnrnnn HAS NO SUPPLEMENTARY SIGNAL
FORM DATA" The indicated equipment
does not contain the new formatted
dats sections. Processing continues.

"ymnnnn HAS NO SUPPLEMENTARY LOGIC DATA"

The indicated equipment does not contain

the new formatted data sections. Pro-
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Subroutine Digggostic

cessing continues.

LISSWT "nnnnnn HAS NO SWITCHING FORM/TIME
DATA" The indicated equipment does E
not contain the new formatted data j
sections. Processing continues.

LISSEQ "nnnnnn HAS NO SEQUENCE DATA" The
indicated equipment does not contain
g the new formatted data sections.
Processing continues.

T

k| b. Description of Printed Jutput. The Equipment Data Retrieval

1 ’ Program summarizes all operational data characteristics and/or all

E characteristics for each connector or circuit for each requested data
section of each requested equipment on the master equipment data file.

(1) The output is head-d by a page of printout which ,
summarizes all user-input definitions of equipment data sections E
to be reported.

ki

(2) For each equipment requested for reporting, each
characteristic of each requested data section is reported as
follows:

(2) The characteristic names and data values for the
three characteristics 301-303 are printed on the first page of the
operationsl data section. This output serves as a header for the
equipment and is not optional.

(b) If requested, the operational data section
will be reported. Modifications made in phase two of this study
do not alter the reporting of this data section; the user is therefore
referred to the description of output for this section contained in
pages 102 ff, AFATL-TR-73-214, Volume 1, October 1973.

(e) 1If requested, the introductory (comnector) date
section will be reported. This data section has been modified to
include the new supplementary data characteristics for each

connector.
(d) If requested, the electrical signal form data
. ' section will be reported. This output reports all characteristic data
;' values for both the orginal and supplementary signal form data sections
for each circuit of the equipment. The orginal signal form data is
z reported in the first three sections, while the supplementary signal

form datae is reported in the last two sections. If the supplementary

data is not present, a diagnostic message informs the ser of this
fact.
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(e) If requested, the electrical logic data section
will be reported. This output reports all characteristic data
values for both the original anid supplementary logic data sections
for each circuit of the equipment. The original logic data is
reported in the first three sections, while the supplementary logic
data is reported in the last two sectionms. If the supplementary data
is not present, a diagnostic message informs the user of this fact.

(f) If requested, the electrical switching form/time
data section will be reported. This output reports all characteristic
data values of the switching form/time data sectinn for each circult
in the equipmerrs. This report is generated in two sections. If this
data section is not present, a diagnostlc message SO informs the user.

(g) 1If requested, the electrical sequence data
section will be reported. This output reports all characterlstic data
values of the sequence data section, including off-state and on-state
matrix requirements, for each circult in the equipment. This report
is generated in three sectionms. If this data section is not preseat,
a diagnostic message so informs the user.

Off-state or on-state matrix entries are shown
as equipment circult number; sequence requirement (A = active,
I = inactive); semi-colon, as in:

34 o
i

¢. Sample Output. Sample printed output for this computer
program is shown in Figure il




R Tl e — e T — . TR Cahe - ono--4 on BTt T T ——— oF 4 .

wexdold [eAdT13dy Bie; juowdinby pastAdy 103 nding oydweg -pz 2IndTd
0] *SINMD °T10SI NI °"NNOD 40 HHEWiN TVLIOL
6T SIINDYID FMVAS % FAILOV 4FEWNN TVIOL
e SYOLOANNOD J0 YIEWNH TVIOL
0] eV 1 6T 20E dL-t2-VSOTESW “SSVIONN 06 TO S0 TVX-WOV
0 It v T c 10 JE-TISOT-VSOTESW *SSVIONN 06 10 S0 TVX-WOY
ITINMID *ON Fa0D SMId  SI¥D 3100 YIGANN 3dAL  4ISSVID  "OIAIINAAI " LVIONHKON
NOIIVIOSI “IdIIVAWOD HYVdS JALLOV JOLOINNOD TVOTHIOETI ALIYNDES *AHd “dSNS ‘ARQ °dSiS o
NId °NNOD IMASNI YIGAON YIGNNN 40 JYOLS 40 HHO0LS
J0 YAGANN  HOLOENNOD

VIVA (YOLOANNOD) AMOLONJOYINI 0610%

SHEA SEi SHx SAX
FONANDAS ~ HOLIMS  OIDOT "8
................. SNOTLOES ViVa IsadE
SNOILOFIHES INANI ¥ASA 40 AMVAWNS

WVHOOHd TVASTHIEE VIVA LNAWI INdE

SHX
O4dINT Jddq0

- - - - - - - - -

06T0S
INFAT
J1ndd




o e o

SECTION XII
CONCLUSIONS AND RECOMMENDATIONS
I, CONCLUSIONS

The Phase IT Stores Interface Data Handling Analysis (SIDHA) has
accomplished its objective of augmenting the system with the cap-
ability to test aircraft/store electrical interface compatibility
by a completely computerized means. This system improvement will
greatly aid those agencles concerned with performing aircraft/
stores compatibility tests. Although several other factors such
as mechanical fit, ground clearance, flight dynamics, and store
separation characteristics mist be tested to determine the overall
compatibility between the aireraft and store, the electrical com-
patibility testing aspects present a unique problem. It is not
practical, or wise, to mete a new store to an existing aircraft
station electrical disconnect unless a complete electrical
compatibility analysis has been accomplished. To do otherwise
may result in damage to electrical components within the aircraft
or store. More seriously, an inadvertent release or firing may
occur. The degree of testing provided by the Stores Interface
Data Handling and Analysis System is sufficient to detect both
electrical operation and/or safety incompatibilities. By having
a prior knowledge of compatinility facts, the system user can
readily evaluate the situation and, if feasible, make the required
aircraft wiring and/or compoiient changes accordingly. After all
incompatible conditions are corrected {end the aircraft data file
is updated accordingly) the SIDHA sys®ui electrical compatibility
test should be repeated to verify that all incompatible conditions
have been corrected and no n2w ones were introduced.

2. RECOMMENDATIONS
a. Aircraft and Store )Jata Documentation

The F-111F Aircraft Stores Interface was documented
in the formats described in Section IV as part of this Phase II
development activity. Unforunately, this aircraft data file
was not tested using the new Phase II computer programs since the
AFATL Store Data File was not modified to accept all the additional
store characteristic data that is required for a complete analysis.
The Phase II computer prograiis were tested and debugged using a
test case aircraft data file and several test case (dummy) stores.
1t is strongly recommended that the AFATL Store Data File be upated
to include data for all the required electrical characteristics.
Once updated, the file can then be used to test the compatibility
of stores for the F-111E and any other aircraft that may be
documented and filed in the system.

b. System Maintenance

The Store Interface Data Handling and Analysis aircraft
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and store data files should be naintained in a current status to
assure the accuracy and validitv of system output data. It is
recommended that a cognizant military agency be designated as the
office of prime responsibility. This agency should be on dis-
tribution for all applicable alrcraft and store technical order
changes. New airecraft and stor: data should also be made
available for incorporation int> the SIDHA system.

c. System Utilization

A considerable amount >f time and effort was expended
to develop the Stores Interface Data Handling and Analysis System
and analytical benefits are too great to be overlooked. It is
therefore recommended that the ivalliability of the system be
made known to the appropriate military agencies and weapon
system manufacturers. If possivle, the most involved Government
Agencizs should be briefed on tnhe system and its usefulness as
a cost savings analytical tool. Furthermore, the Sponsor
should consider the feasibility of having AFATL-TR-73-21k and
thi~ report listed as design guides or reference documents for
8ll R&D activities that are concermed with the electrical
management of airborme ordnance.

d. System Improvements

It is apparent that th: electrical data processing cap-

abilities of the system are now adequate for general use without
any further improvements. The system may require some minor
changes as its use increases. These type changes will most likely
be concerned with revising the systems' computer programs to
facilitate the addition of new lata sorting modes that may be
required to support specialized analytical studies.
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