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Site Survey Information

Survey data 1is needad to determine a historical basis of softwar
maintenance activity across several sites which support Air Force systems.

Briefly, the survey data to be collected includes:

a) Background data on each software systsm:

b> A high-level, subjective assessment by s:te personnel
of the adequacy (product, environment, life cycle process)
of the support for sach major sorftware system;

<’ Actual software maintenance data (corrections, enhancements,
convarsions) for esach softwara system 1n as much detail as
availabls. Informaticn on sach software problem corrected
each block release since “"del:ivery” is needed. This informat:icn
will be collected during the site visit.

This data will be used to determine:

a) the availability and consistency of such data:

b) the effort required Lo collect such data;

c) the utility of the data for use 1n a proposed software
supportability risk sssessmaent methodology;

d) the potential for deri:vation of a general data collection
format for software maintenance data based upon the
availability, consistency, effort, and utility as above.

Scftware systems for which data 1s desired are indicated in

2
Jccompanying list. Other suggested systems for which data might ke availabl
w1ll be added to the list as time to collect such data permits. Typically, bs
should require no more thanm 30 minutes of a senior software person’s tire =
complete the information for e@ach software system. During the on-site visit
wouid be beneficial to talk with each of the senior personnel completing v
survay form, as well as the appropriate personnel maintaining the conf:gur=<t:.c

mansgement status acgounting i1nformation. In this way, problems with ¢
aC

assassment data can be resolved and maintenance <ata which 1s available con e
system can be efficiently collectsd.

1
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DEFINITIONS FOR SITE SURVEY

ATE - Automatic Test Egquipment

CSCI - Computer Software Configuration Item

ICC - Initial Opsrational Capability

MA - Maintenance Action

JFP - Operational Flight Program

PMRT - Program Management Responsibility Transfer

S/W - Software

Software System - A set of software (specifications, programs, and data>

Softwarse

Softwars

Software

ot

of

U)

~ware

Software

which constitutes a well-defined major function or group of
functions. Typical systems include avionics OFP, ground based

communications, missile guidance, simulation, threat generator,
ATE, and elsctronic warfare.

Delivery - That point in the software life cycle when the software
suppert function assumes responsibility for the ‘‘next” set of
configuration changes to the software (e.g., next block releass)’.
This point is logically no later than PMRT, but could be as earl
as I10C. This applies when a contractor or government agency assuxes
the software support function.

Life Cycle Process Management - The policy, methodology, procecures,
and guidelines applied in a software environment to the soitwara
development and support life cycle activities.

Configuration Management - A discipline applying technical anc
administrative direction and surveillance to (1) identify and
document the functiconal and physical characteristics of a
configuration item, (2) control changes to those character.ist.cs,

and (3) record and report change processing and implementation
status.

Maintenance Project Management - The soltware life cycls prccess
management applisd during the support phase for the software to
accomplish specific software maintenance tasks which derive frcnm
software problem reports or change reguests.

Maintainability - The ease with which software can be changed in
order to: correct errors, add or modify system capabilities through
software changes, delate features from programs, and modify scitwara

to be compatible with hardware changes.

C-3
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Software Supportability - A measure of the adequacy of personnel, resources
and procedures to facilitate! modifying and installing software,
establishing an operational software baseline, meeting user
requirements.

Support Personnel - A general term for personnel (military, DoD civilian, or
DoD contractor) whose skills are necessary to directly support
mission critical system software maintenance. Includes but is not
limited to management, technical, non-technircal support, and
contractor personnel. ‘

Support System - The automated system used to change, test, or manage the
configuration of mission critical system software and associatad
documentaticon. Includes but 15 not limited to Host Processor,

! Software Bench, Laboratory-Integrated Test Facility, OPerat:on-
Intsrated Test Facil:ity, and Configuration Management System.

1 Suppoert Facility - The physical facility resources that must be available fcr
the software support rescurces to accomplish a specific task(s).

Docurentation - All of the written work describing operating and maintenance
F procedures for a system.

Source Code - The form of the program code in its scurce languags.

Consistency - A measure of the extent the software products correlate and

contain uniform notation, terminology, and symbology.

ascriptiveness - A measure of the extent that sorftware products conta:mn
information regarding i1ts objectives, assumptions, 1nputs,
processing, ocutputs, components, revis.on status, etc.

Expandability - A measure of the extent that a physical change to informat..n,
computat:onal functions, data storage, or exacuticon time can be
easily accomplished once the naturse of what .s to ke changed :=
undersatood,

Instrumentation - A measure of the extent that software products conta:n =::s3
which enhancse testing.

Modularity - A measure of the extent that a logicezl partitioning of softwsr=z
S
products into parts, components, ana/or modules has occurred.

Simplicity - A measure of the extsnt that softwars products reflect the use
of singulari-y concepts and fundamen%tal structures 10 organizat:u:n,
language, and implementation technigues.

1 .Time to Complete MA - The time from formal notification (e.g9., receipt of
anomaly repeort or software change request) of a software
maintenance request to the final disposition of that reguest
(e.g., change 1s i1ntegrated into the next release, oOr request
y ia denied).

c-4
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lasal:ne Software Supportability Profile - The set of 27 ga.rs of nunmksrs
(or any subset) determined by specify:ng the (Z.:me to ccmp.ate
request, number of requests per unit t:me) pair Ior each reguest
category. A request catsgory 1s the triple (type, prior:4y,
complex:ity) where type 15 ccocnversicn, @nhéencenrent, Or Ccrraco:on
priority i1s emergency, urgent, or nocrmal; and complexity .8
bhirgh, medium, low.

Zmergaency MA - an MA Tacuiring all usvs=:lakle oparscnnel’s Zdedicated aff-ors
to correct the probiam as scon as pcssible (a.g., 249 hours);
MIL-STD-1679 severity coce 1 or 2! m:ss3:i0n terminaticn or sevare
degradation

Urgent MA - an MA requiring next "block releass’ Turnarsund:

MIL-STD-1879 severity cocde 2! mission 1mpace
Normal MA - zn MA not in the Emergency or Urgent categories;
MIL-STD-1679 severity code 4 or 35: mission inconvenisnce
digh Complexity MA - an MA where changes are in requirements, design, coce,

and test; or > 10% of C3CI i1s affected;
affected by the change (global changes); or the technical
naturse of the change requirss highly specialized personnel
sx1ills; or the level of effort by personnel 1s large
Madium Complexity MA - an MA where changes are in design,

> 1% of CSCI is affected:

by the change (semi-lcoccal’;
i is average

or the level of effort

\ _cw Complexity MA - an MA where changes are isolated to only one un:t
(e.g9., one mecdule/compilation unit) of code; or no more than
of CSCI .s affscted; or the level of erffort by personnel

x
ia minimal

Conversion (Adaptive) MA -

Any change/affort to a software system which

code and tsesst:
or at least two modules are affected
by personnsl

or seveaeral modules are

.
-

S

or

initrated as a resuit of changes 1n the environment(e.g.,hardware,

system sofiware) :n which the sorftware system must operate

=
=

insert:ion, delst.ion,
o a software system

(Perfective) MA Any change,
extension, and enhancement made
evolving needs of tha user.

hancement

-
toe

modificat.icn,
Lo meet

Zorrective MA - Any change which s necessitated by actual faults (inducad or
res.dual) 1n a softwars systam.

PFisx - The potent:al for real.zation <©f unwanted, negativa consaguences oI an
event.

Zofoware Supportability Risk -~ The probabil:ity 2t a given point dur:ing
the softwars support phase that “ne soitware mar:ntenancs

; activity specified by a basal.ne scftware supporcability

profile can not be accomplished with the available software
BUPPOrt resources.
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1. S/W BACKXGROUND DATA
(Complete for sach S/W 3System)

DENTIFICATION:
1.1 System: __ __ _ __ o _____
.1.2 S/W System:__ _ _ _ _ _ __ _________
.1.3 S/W System Type (OFP,C3I,ZW,Simulator,Missile,ATE) I ___ ___ _____ _____
ESCRIPTION:
.2.1 Size(#CSCIs,#Modules,®#Source Lines)::__ _ _ _
2.2 List Cocumentastion Delivered by Contractor and/or
Developed Dur:ng Maintenance:! __ _ _ _
2.3 Language(s) & %Use:___________s_______: _____________________________
.2.4 Pevelopment Contractor Data:
Name (S & o
Development periodi _ _
Personnel Tinme S e
.2.5 Descripticn of any Major L:fe Cycle Events(contractor change.na;cocr
modif lCatson, 8L C . ) i
.2.6 Personnel Currently Supporting S/W System:
Total nNUMDbeT I _ . -
List the number by sx:i1ll level (1 to S) with 1 = Low, and 3 = H: :
#levl =____:BlLev2 = ___; #lev3 =____;:_ BlLevd_=____: BlLavd =____.
Indicate approximate %X cof the time these perscnnel are dedicatac -.cC
support of this S/W system: _ _ _ _ _ o o ——
2.7 Computer Systems Currently Supporting S/W Maintenancs:
List computers/peripherals/.. or a document containing informaz:orn:
Indicate apgroximates % of the—time these systems are dedicatad to
support cf this S/W system: _ _ _
.2.8 Software Jupportability Problems:

List any significant problems which affect this system’s softwars
aupportability.

C-6
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2. S/W ASSESSMENT DATA

S/W PRODUCT MAINTAINABILITY ASSESSMENT
On a scale of -50 to 50 rate the S/W System Product attributass:

worst -> ! inadequate ! adequate ! <- best
Ut i Yosommm - v
-50 0 S0
DQ-QQE-QEEEE-Q At Delivery Curraent
2.1.1 S5/W Documentation -
2.1.1.1 Modularity ! o e
2.1.1.2 Descriptiveness: __________ @
2.1.1.3 Consistency -
2.1.1.4 Simplicity e
2.1.1.95 Expandability : __________ o __o__
2.1.1.6 Instrumentation! __________ oo
2.1.2 S/W Source Code L,
2.1.2.1 Modularity ! oo e
2.1.2.2 Descriptiveness: __________ e
2.1.2.3 Consistency e
2.1.2.4 Simplicity ! o e
2.1.2.5 Expandability © __ _ _______ oo
2.1.2.6 Instrumentation:

—— - — - ——— ———— ——

2.1.3 General S/W Maintazinability

——— o — - ——

S/W SUPPORT ENVIRONMENT ASSESSMENT
Cn a scale of -5S0 to SO rate the S/W Support Environment Attributes:

worst -> ! inadequate ! adequats ! <- best
e it Yommmm e m e mm v
A -30 0 S0
Do_pnot_enter Q. At Delivery Current
2.2.1 S/W Support Personnel I __ o e
2.2.1.1 Management ! __ ___ o o
2.2.1.2 Technical U
2.2.1.3 Support -
2.2.1.4 Contractor e
2.2.2 3/W Support Systems 1 e
2.2.2.1 Host Computer © __________ o
2.2.2.2 Software Bench ! __ __ ___ ___ e
2.2.2.3 Lab-Integ. Test: __ __ ... e
2.2.2.4 Operational Sys:i: __________ " o
2.2.2.5 Other (Specifyd: ____ _ _____
2.2.3 S/W Support Facility o e e mmm—e
2.2.3.1 Office Spaca o
2.2.3.2 System Environ.:! __________ o
2.2.4 General S5/W Support Enavironment: __________ oo

C-7
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: Site: Source of Cata:
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1]
wh

S/W LIFE CYCLE SUPPORT MANAGEMENT ASSESSMENT
On a scale of -50 to SO rate the S/W Life Cycle Suppornt Managemen<:
worst -> ! inadequate ! adegquate ! <- best

-S0 0 S50

S/W Configuraticn Mgmt

2.3.1.1 Identafication : __________ e __
2.3.1.2 Status Account.: __________ e
2.3.1.3
2.3.1.4

Config. Control:
Audit D e e

Maintenance Mgmt e o
.1 Planning

.2 Organization

3 Design Methods
4 Coding Methods
.5 Test Mathods
& Org. Interface

NMNMNNNNO
WWWwwwaw e
NNNNNN

2e a0 8 aa 8% o4

2.3.3 General SWLC Suppocrt Management!:

S/W SUPPORTABILITY ASSESSHMENT
On a scale of -50 to SO rate this system’s overall software supportabil::-y.

worst -> ! inadeguate ! adegquate ! <- best
Yommmm e m e Vosmmms s mm - v
-S0 0 S0
Deo_not_enter_0. At Delivery Curzrent
2.4.1 General S5S/W Supportability e e

S/W SUPPORTABILITY RISK ASSESSMENT

On a scale of O(none) to l(certain), estimate the 5/W Supportabil:ity R:isx
for this system: that is, estimate the probability that the basel.ne
profile of maintenznce requests for this S/W System can not be completec

in a unit of time (e@.g., year or block release as is appropriate) gaiven

the adequacy of the scoftware product gquality, software support environmen:t,
and the software life cycle management.

At Del:ivery Current
2.5.1 S/W Supportability Risk e e

c-8
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: Site: Source of Data:

———— e v — - —————— —— - - —— — - ———

3. DESIRABLE MAINTENANCE DATA FOR EACH SOFTWARE SYSTEM

a. List of specific software changes implemented

b. Estimated person (configuration managemsnt, maintenance
project) effort

c. Actusl peraon effort

d. Engineering Start and End dates

a. Time from Engineering End date till release was fielded

FOR_EACH_SOFTWARE_CHANGE_REQUEST_SINCE_SOFTWARE_DELIVERY

a. Id and deacription

b. Type (correction, enhancement, conversion)

c. Priority (emergency, urgent, normal)

d. Complexity (high, medium, low)

e. Estimated person (configuration management, maintenance
project) effort

£f. Actual person effort

g. Configuration management open and close dates

h. Release in which change is or will be implemented

FOR_EACH_YEAR_SINCE SOFTWARE_DELIVERY

a. Number of software change requests carried
over from praevious year

b. Number of software change requests opened
during current year

c. Number of software change reguests closed

during current vyear

ADDITIONAL DATA_CE_INTEREST

a. Computer system resources (e.g., computer hours)
used for each release

b. Specific tradeoff factors which were required for each
raelease such as request priority, personnel availability
and experience, computer systems availability and adequacy

c. Major problems which led to delay or inefficiency in

completion of a releass

c-9
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APPENDIX D
SYSTEM DATA
D.i INTRODUCTION.

a. This appendix <contains summaries of the raw maintenance
support data gathered from the various -sites visited. The sites
visited include:

(1) NORAD Space Command, Colorado Springs, CO

(2) Warner Robins ALC, Robins AFB, GA

(3) Sacramento ALC, Sacramento, CA

(4) Castle AFB, CA

(5) Ogden ALC, Ogden, UT

(6) Oklahoma City ALC, Oklahoma City, OK

(7) Langley AFB, VA,
At each site, maintenance support data for several systems were
collected. Each system (e.g., F-16 at Ogden ALC) generally had
several software systems (e.g., FCC, 3SMS, ROR, HUD). For each soft-
ware system the maintenance support data consisted of background
data, evaluation data, and maintenance activity data on each block
release since the beginning of forma] software system support
activity at the site.

b. The terminology developed to describe the data in a consistent

way across software systems 1is described in section D.2 of this

D-1
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appendix and appendix B, Glossary of Terms. The actual data
collected, and in some cases interpreted from notes and application
of the terminology constraints, are summarized in section 0.2 of
this appendix. The bulk of the analysis results presented in tnis
report is Jderived from the gatd presented in thi1s appenaix.

D.2 TERMINOLAIGY.

The Glossary of Terms, ippendix 3, contiains reasonably concise
definitions for the terms used in this report. However, there gare
some caveats relative to the manner in which the actual data s
"molded" into the appropriately defined terms. This section is a
brief attempt to describe those caveats for the specific data itams
used in section 3.3 of this appendix.

0.2.1 Background Data.

a. There were considerable background “data collected during the
individual interview sessions and from the data survey forms. The
more important background data (across software systems) are
summarized by software system in section 3.3. The Program Management
Responsibility Transfer (PMRT) date is officiaily wnen organic soft-
ware system support is supposed to begin. Many systems have not -
undergone PMRT, but some have already begun the software support
function. In this case, the "delivery" date reflects this unofficial
beginning of the support function.

b. In some cases the organic support is a combination of several
organic organizations and/or perhaps a contracior. As much as pos-
sible, the personnel counts reflect actual maintenance support per-
sonnel, not the personnel shich may be part of an ALC overnhead
management function or a contractor function required in crder ¢t
process an "official" release, because the software system has not
officially wundergone PMRT. These actual software maintenance
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personnel are the management, technical, support, and contractor
personnel directly involved in the configuration management and/or
analysis, design, code, test of changes in a block release.

-

¢. Major problem areas reflect the particular opinions of the
personnel interviewed, and may not reflect the opinion of other man-
\ agement on-site personnel.

D.2.2 Evaluation Data.

a. The evaluation data for each software system represented the
subjective opinion of the personnel completing each data survey form,
Each value represented the adequacy of the evaluated supportability
category on a scale from -50 (totally inadequate) to +50 (totally
adequate). The "O" wvalue 1is the separator of "inadequate" and
"adequate”. The transformation of values to AFQTEC's evaluation
scale 1 to 6 is illustrated in table D-1.

b. As an example of how to use table D-1, suppose the evaluated
score of the category S/W source code modularity is a 20. Then the
corresponding AFJTEC score would be 4.5. This score (4.5) would
correspond approximately to a value midway between "generally agree”
and "strongly agree" values for the statement: "The modularity of
the source code is adequate."

¢. The primary concern of the evaluation was to determine how the
supportability metrics compare (correlate) with the concept of sup-
portability risk. Unfortunately, the explanation of risk seemed to
be misinterpreted by many evaluation personnel. This has led to a
more precise statement of supportability risk as defined in the
glossary of terms. As applied to the site survey baselines, the
supportability risk is "tne probability that the specified block

# release cannot be accomplished within the available software support
resources." "At delivery" the block release would be the first block

D-3
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release. For "“current" the block release would be the current one
being processed or, if no.ye were being prncessed, the next expected
block release.

d. The focus of supportapility risk s upcn the »ick *t0 Zcmplete

the agreed upon changes in a block release as opposed to al!l
submitted change requests. This focus is required uecause very
little data exist concerning submitted change requests, except for
ﬁhe consensus that there wiil "always" be more change requests than
could possibly be processed. The backlog estimates range from 20 to
200 percent at the current release change count,

e. Thus, the supportability risk being estimated is the risk of
& being urable to complete a block release once the contents of a nlcck
release have been essentially agreed wupon during preliminary
analysis. “Unable to complete" s still a fuzzy term, but it
includes such things as changes being added and/or additional
resources (such as personnel, calendar time, support tools) being
required. 1f the user or any other personnel changes the scope of
the block release content in such a manner that the block release
will be late or mcre rescurces must be added to keep the schedule,
tren the original blcck release was not completed 4as agreed upon.
The possibility of this nappening is the supportability risk.

f. [t is clearly realized that there is more to supportability
risk than is being measured by this data. However, it does appedr
that the concept of baseline maintenance support dctivity {charges in
a block release), supportability factors (software products, softwdre
support environment, software life Cycie management), supportability
factor metrics, and subportabi1ity risk (as defiated here) are reascn-
ably consistent and related terms.

0-5
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D0.2.3 Maintenance Activity Data.

a. Maintenance activity data are the set of all productivity
information concerning each block release of changes to a software
system. The data upon which this repnort focus include:

(1) Release start and engineering completion dates

(2) Number of personnel available for direct support of the
block release

(3) Percentage of time these personnel are dedicated to this
software system

(4) Personnel overlap factor with other releases
(5) Number of changes in release

(6) Number of changes by type (correction, enhancement,
conversion)

(7) Number of changes by complexity (low, medium, high)

(8) Number of changes by priority (normal, urgent,
emergency).

b. The release start date is that date when amalysis activity
related to the subject block release begins for which support per-
sonnel are required. Typically, this might be the date of the first
change reguest or perhaps the date when no more’ change requests are
accepted for consideration. The engineering completion date is that
date when the engineering (including operational testing) part of the
block release is complete. Time for "kit" proofing, prom burning,
and creation of technical orders after completion of engineering is

0-6
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not included. There is usually additional time between the
engineering completion date, and the actual fielded date. In fact,
an engineering release may never be fielded.

y S. The n~umper 2of personne! ‘s the <ount of those oersons 1ssigred
in some direct capacity to the support of the software system. [t
could be management, technical, support (technicians, librarian

) clerks), or contractor personnel. The percentage of time these

people are dedicated to this software system as opposed to other

software systems is required in order to determine "full time
equivalent" personnel available to support the software system. This
percentage dedicated does include time spent by these personnel per-

4 forming various "overhead" functions even if not directly related to
the software system. Thus, full time equivalent personnel time does
include certain overhead time not directly devoted to software main-
temance activity. Such time would include:

(1) Vacations and sick leave

| (2) Supporting outside interests such as test agencies and
user meetings

(3) Support of internal site functions such as internal
meetings, and organization training.

d. [n addition to the available "fyll time equivalent" personnel,
it is necessary to account for any overlap by the same personnel in
supporting consecutive reieases. [f consecutive releases involve no
overiap, then this factor ‘s 1.0. [f 50 percent af the time ‘s spent
on each of the releases, then an overlap factor of 0.5 is used for
each release. [n general, if the release dates (start and end) over-
lap for consecutive releases, then an overlap factor of 0.5 for the

-

duration of the overlapped time has been used. In other cases, time
may have been spent against a planned release which is not completed
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and thus never shows up as an overlap. This is totally subjective
and can only be accurately specified by the personnel familiar with
the given release. \Updates to the specified overlap factor (as well
as any other data) will be solicited through a normal delphi tech-
nique with the software personnel who were the primary source for
this data.

e. The total number of changes in each release is very accurate
(except in a few rather obvious instances), and does represent the
number of official, documented, change requests (MIP, SPRs, ORs,
SMRs, and so forth, as apprqpriately named by the system's configur-
ation control procedures). The change request generally initiated
individual analysis, design, code, and test as well as integrated
block release analysis and test. The resulting changes to the soft-
ware system might be to one module or might be to many modules. The
changes to documentation and source code might involive everything
from changes to requirements, to simple one-line parameter updates.
Just because a change involves only one module does jgg necessarily
imply it is simple. The nature of the change (e.g., development of a
state-of-the-art EW algorithm) might dictate much amalysis and
design, but little code change. The complexity of the change is sub-
Jjectively defined in terms of scale values high, medium, Tlow in
accordance with the combination of skill level of resources required,
amount of software product affected, and amount of resources
(personnel and support system) required by the change request.

f. Generally, the number of conversions was not delineated from
number of enhancements in the data. Although it was clear from the
interviews that gggﬁ conversion activity is being done, the conver-
sfons are wusually included with enhancements and are not easily
separable.

g. Except for NORAD, the other sites (primarily ALCs) had only
NORMAL (i.e., routine) priority assigned to the change requests.

D-8
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Concern among ALC personnel for possible problems in adequate
response to non-normal priority change requests was indicated. The
issue of processing security sensitive changes which fall outside of
the "normal" request priority was also raised several times. An
estimate of 2 to 2 1/2 times normal change processing time was given
for sensitive changes.

0.3 SURVEY DATA BY SITE.

a. The raw survey data are summarized in this section by site.
For each site, the data for each software system consist of back-
ground data, evaluation data, and maintenance activity data.

b. Table J-2 contains a Tlist of the sites and software systems
for which data are included along with the application type of the
software system. This table has entries for 8l separate software
systems.

c. Table D-3 contains the software srstems background raw data
and corresponds roughly to the information requested in section 1.2
of the site survey form {appendix C). These data are reported 1n six
parts. Part 1 is a summary of the data on size in terms of Computer
_Software Configuration Items (CSCIs), modules, and number of source
lines in thousands (k). Part 2 is a list of the primary, secondary,
tertiary, and other programming Janguages in which the software
system is written. Approximate percent of c<ource is listed for each
tanguage. The dominant Tlanguage is clearly assembler. Part 3 is 2
list of system development data in the form of development con-
tractor, development period, and person years of effort. Most of the
¢alendar and effort data in part 3 are approximate. Part 4 is a

0-9
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summary of the number of persannel assigned to the system, an approx-
imate skill rating from 1 (low) to 5 (high), and an approximate
percentage of the time the assigned personnel are dedicated to the
subject software system as opposed to another software system. The
skill ‘evel gzenerally reflected 1 lavel of oxperience with “he
subject software. Part 5 is a partial Tlist of the support systems
for the software and the percentage of time the support systems are
dedicated to tne subject software. Part 6 lists softwars sup-
portability problems reported by the support personnel interviawed
during the survey .isit.

d. Table D-4 contains the software supportability evaluation data
and corresponds to the nformation requested in section 2 of the sits
survey form (appendix C). This table is separated into Six parts.
The first three parts correspond to the software product, software
support facility and software support Tlife cycle management evalua-
tion data for the "AT DELIVERY" system. The latter three parts cor-
respond to the similar evaluations for the "CURRENT" system. Raw
data values of -99 indicate data are missing. Raw data values of 99
indicate the category was not applicable for the subject systam. All
categories in the software product and life cycle management evalua-
tions are applicable. Onrly a few in the software support facility
evaluation (e.g., contractor personnel, "other" support system, and
perhaps one of the support system environments) are possioly nct
applicable. There may be a few typographical errors in the data as
to use of the 99 and -99 values, but all other data have been
validated against the information entered on the site survey form.
Note that there is generally one evaluation per software systam. For
the F-4 software systems, muitiple evaluations were acne. This wli.
oe helpful for future analysis efforts.

e. Table J-5 contains tne software maintenance activity data as
reduced for commonality across software systems. Some of these data
are most subjective and need to be reviewed carefully by the

cognizant support personnel to improve accuracy.

0-10
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f. In particular, the various counts (total, type, compiexity,
prigerity) are reasonably accurate if they exist. A zerc for all
fields of type, complexity or priority indicates missing data. These
data would be very helpful if they could be cbtained.

g. The release start date and engineering completion date correspond
to the release duration in months. Many of these dates are best
guesses. An improvement in accuracy would be a major improvement in
computation of the profile charts.

h. The number of personnel and the percentage of time dedicated
to the software system are essentially directly from the background
data (section 1.2.6 in the site survey form). Occasionally, these
data were missing or conflicted with information obtained during an
interview. - In these cases a4 best guess was attempted. An improve-
ment in accuracy of these data would be a major improvement in
computation of the profile charts.

+. The percent dedicated to the release is doubly subjective
because it depends upon the accuracy of the release overlaps, and the
assumption that, given an overlap, the sharing of personnel is
distributed evenly (for each release across an overlap time period).
In addition, some of the “quicky" interim/urgent/emergency releases
were difficult to categorize. .The intent of this percent factor was
to reduce, in a reasonably logical and consistent manner, the person
time allocated against a given release when the same personnel were
being used across several releases for the scftware. As an example,
the NORAD software system releases were overlapped at least three to
a year over approximatelvy 1ll-month release cycles. iny better
estimate for this factor would also be a major improvement in compu-
tation of the profile charts.

j. The data in tables D-3, 0-4, and D-5 represent a «~ide variety
of interesting information. The current analysis is based upon these
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data. The future analysis to be included in the final draft report
will be based upon these data along with as much improved data as can

be solicited from the original evaluators and support personnel
interviewed.
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E. Systems Descriptions
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APPENDIX €
SYSTEMS DESCRIPTIONS
Because it is highly probabie that all the software systems

reviewed in this study will not be familiar to the reader, this
appendix contains systams descriptions for most systems listed in

el

table E-1. For some systems, appropriate descriptions were not
available to the authors.
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THE BOM CORPORATION

SITE

NORAD

NORAD

NORAD

NORAD

NORAD

WR-ALC
WR-ALC
WR-ALC
WR-ALC
WR-ALC
WR-ALC
WR-ALC
WR-ALC
WR-ALC
WR-ALC
WR-ALC
WR-ALC
WR-ALC
WR-ALC
WR-ALC
WR-ALC
WR-ALC
WR-ALC
WR-ALC
SM-ALC
SM-ALC
SM-ALC
CASTLE
CASTLE
CASTLE
CASTLE
00-ALC
00-ALC
00-ALC
00-ALC
00-ALC
00-ALC
00-ALC
00-ALC
00-ALC
00-ALC
00-ALC
0C-ALC

AFB
AFB
AFB
AFB

Table E-1

Software Systems Examined

SYSTEM

css

MDS

MEBU

NCS

$SC

ALR-46
ALR-69
AN/ALQ-131
AN/ALQ-131
AN/ALQ-131
ALQ-131
APR-38
B-52 EVS ATE
E-3A AVIONICS ATE
E-3A AVIONICS ATE
F-15

F-15

F-15 AVIONICS ATE
JT10S
JTIDS
JT10S
JTIDS

PAVE TACK
PAVE TACK
F-1110
F-111F
FB-111A
AT-4

B-52

B-52
KC-135
F-16

F-16

F-16

F-16

F-16

F-4

F-4E

F-4G

F-4G
MINUTEMAN
MINUTEMAN
MINUTEMAN

£-2

BOM/A-85-0510-TR

SOFTWARE SYSTEM

€SS

MDS

MEBU

NCS

SSC

ALR-46

ALR-69

AGEQOP

BTG

OFP

uuT

APR-38

ASQ-151
AN/GSM-285(B)
AN/GSM-285(W)
cC

RADAR

ADTS,AIS
ASIT/0CP

E-3A AWACS/0CP
SP/USER

SYS EXERCISER
AISF

QFpP

WEAP-NAV COMPUTER
WEAP-NAV COMPUTER
WEAP-NAV COMPUTER
A T-4 SIMULATOR
CcpT

WST

WST

FCC

HUD

OFT

FCR

SMy

MDTS
AN/ARN-101
AN/ARN-101
LRU-1/ACM

WING [[/2015
WING VI/HS-29
WINGS/HS-28




THE BDOM CORPQORATION

80M/A-85-0510-7R

Table E-1

Software Systems Examined (Continued)

20-aLC
00-ALC
00-ALC
00-ALC
0C-ALC
0C-ALC
0C-ALC
0C-ALC
0C-ALC
0C-ALC
0C-ALC
0C-ALC
0C-ALC
0C-ALC
0C-ALC
0C-ALC
00-ALC
0C-ALC
0C-ALC
0C-ALC
0C-ALC
0C-ALC
0C-ALC
0C-ALC
0C-ALC
0C-ALC
gC-ALC
0C-ALC
TINKER
TINKER
LANGLEY
LANGLEY
LANGLEY
LANGLEY
LANGLEY
LANGLEY
LANGLEY
LANGLEY

MINUTEMAN 77 SSAS/CAPS
MINUTEMAN [] WING V/HEG/RATS
MINUTEMAN I1 WING VI/HEC/RATS
RF -4 CAN/ARN-101
ALCM LEVEL 1 TEST
ALCM LOAGED PYLON TEST
ALCM OFP
B-18 CADC
B-18 CiTS
B-1B. EMUX
B-18 F/CGMS
B-18 INS
B-18 ORS
B-52 BNST
B-52 FTSS
B-52 MC-1 EXEC
B-52 MC-2 EXEC
E-3 AINS
E-3A OMEGA
£-3A SMCP
E-3A SRCP
E-3A SRGSCP
GLCM DPS
GLCM M-DTD
GLCM MPT
GLCM OFP
GLCM WCS
SRAM OFP
£-34 AOCP
E-3A UTIL SUPP S/W
JTIDS ASIT/TPOCP
STRTS STRTS
TACS CAFMS
TIPI DC/SR
TIPI [1/MARRES/TEREC
a07L HUGHES UTIL
107L TBM UTIL
407L [oRP/ IMPP
E-3
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I :
S1TE @ MURRD
3YsS7eM : 135
SOF TWARE 3SUBSYSTEM @ £33
SOFTWRARE BUBSYSTEM TYFE : C-2
CESCRIFTION:
The NORAD Chevenne Mountain Compi2x
ComE L 2% 9F commuNlcaticons-el.s=sctront
survellliance, missile ~warnmimg. and

functions.
C33, MEEU.

SLCPOOrT
NCS. 35C,

Tta
zommunications 1nterfacss
NCMZ
tnformaty onm
applircavion

Mo

System 5
TiIrNwar .

SCrtwara.

Svstems and 8xtarnal svsnas

mna ;or

Communicatians Svstem Segmens
o

£-4

v C ot I *‘-—T”** T Ty
BOM/A-85-0510-TR
{NCMC ) softtware i3 «
I3 svstams «or 3pacs
Rl ATeS ToMmMinN Yy At Do AL L
SCTrIware® Scius. 32203 Lo 2

&S Le TeTll o220
errtse, betwson

T 0 MOMEyINSL .
whers g
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oo z

31Tz : NCRALC

SYSTEM @ LS

SOFTWARE SUEBESYSTEM @ MDS

SCFTWARE SUESYSTEM TYFE @ Z-E£

CESCRIFTION:

The NORAD Crmevenne Mountain Complen (NCMC) softwar=2 13 3

complex o+ comnunicaticons—-@lectronics systems +or sSpace

survelllance., MIssile warning., and ralated communica 1:oos b

SUPPOrt functions. Tha +1ve ma dr scftware subsvsS:tams 1o i .32

NCS., S5C, £53. MEEU, and MLCS.

The Modular Displav Sub-system (MDS) consists of Aaasnheon

consoles, Jata Beneral NCVA Digital Computers, Ford Aerossece

and Communications Corporation (FACC) develoved hardwars ang

joimt FACC angd =vstem LDevelopment Corporation davaioped

3oftiware/f1rnmware. It provides the NORAD Comput2r zZssten - NL3,

— -

ard the 3pace Sur.eiilance Center (3550} with the reuuirs=a
mar—macni:ne 1ntarface wi-h trne Eab=daoea Compuier ~es
tme NCMC. Adartiornailv, a CINCHORAD Remote Lizolavy

wrro=Es Lr

rCrmati un

1
Terminal Pas bBeen =2stabiishad which orgviaes CINCNCDRAD 2n-1 e

access to NZE dJata.

£-5




THE BDOM CORPQORATION BOM/A-85-0510-7T%
icoe z
SITIZ ¢ WCRAD
3YSTEM ¢ EEBU
SCFTWARE SQUESYSTEM @ MERU
SOFTWARE 3SUBSYSTEM TYFE : Z-£
CESCRIFTION:

The NORAD Chevenne Mountain Comple: (NCMC) so-tware 13 4
Tompilen of communications-electronlcs s,stems ror Spacs
surverllance., missile warmning, ana relactad communicat. _-s o
SuREOrL runctions., Thne flve Ma)or SOFLNAra sSubSvs SN= Lac. LoD
~NCS. 380, 055, MEERJ., ana ™MDS.

The Mission Essential Backup:Connana Center Frogceszing ard
Cisplay System (MEBU/CCFUS), consists o+ UNIVAS 110/ seri1es
digital camputers and associrated displav nardware, UNI/JAC
standard software, MEBU upigue sortwar2. =<na CLFLS Suttwar=.
The MEBU provides backup to tihe NCRALD Computer System (i3 for
the Missile Warnirmg Mission of NCGRAD.

£E-6
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MR w

=3

20F FTI

SCF TrFE o L

cES

"ne NMORALD Chevenne Mounbtain Compoi=n o MOMC) sottwate 130=

IOMC LS ST STINMGO I TATLOSNS -8l 8CTrSN1IIE Sy 3TEME S

IV Rl L LANC2., MLISS1 L€ wWARErN1Ng, ANG T2l ATed SoMihurC I AT DO D
IWPCCrT fUNCTLIONS. TNEe +1 92 TA& IS SATTear?® ESLE 5. ST s LT LS
Sos . 222, Z3a. MEDL. arma Moo,

"ma NChRmo Comgputer Svstem (JWlS, cormsios 3T niNe worls wica
Mililtar, Command anc ContrsoLr dvstem wwwillislsr . Heoneewel !l
[N+ormation 9vSTaMS Hi3) SuBis dldifas, Campubtars amd aESoUL =020
J130) av nNarcware, related wwitLlsS standard sSof twar= 404
ACLL1CTANLIONS SCrhw~Nara2, The 2d orovl 29 CIinCiLFRal Wit o2
TRQULIr=2d COMDUTRr rEsSources 00 TOMuhand ana SSrersS. Lt toe
NCORAL FOrzZas anc sar L2 Warnli-d 20Er&acions.

L
o
L 0
n
L
G
o
Y
Y
rt
v
o
3
o
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R
3
S
2
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n
o
o
3
v
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a
3
£
n
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q
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G
0
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ZITE ¢ NCRRD
Sv3TzM . 35C
SOF TwHaRE SLESS
SCFTwWeRE SRS Y HEE =)

CESCRIFTION:

A2 NORAD Cheovenne Mountaln Compler (NOMC: zottwars 1: &
TOMDLIEN 3% COMMUNLITANIONS 2l SCIroOnlcs 3wS5Iams r2r Spacs
zarverllarc2., missi1lL2 warning, and rslatsd communlisAav i LoE o os
3.00CFK T rUNCE1lONS. The 172 n&ajor 30TLsaér2 3UuNSY3IL2MsS LT, s
NCS. 352, 258, fMELSU. anmc MIcs.

The Foliowing 350 Functlional arEas are2 Jerinea 1n terans o- o=
—apabililties roQulred to suboort That area ot the gl zsian.

vl AStrodynanic SupEarsc oravides for acIurate., orEciEs,
mapi1d astrocvhnamic Ccomputaticons.

2. dperaciors Cenoer Sororal Ssupncrits CQmmand Iir 232700
a3 contro: ot S8C processing.

- HULOMALTIC C&L&LIO0Q Marntamande SAT1ISH1SS radul " She o
<2r automaticallv 1nMiclrated (gata Tr1gaer?g pProcessimng OT
Sensor apeervations., ang Ccorrection and CranEmission oT
satsllilte orpital elzmencs.

Launch

Frocessirg

2rrovides Tor

\ Jdevectiun O Nesw
satalilhe taunches,., senerat:arn and MmainuaEnanc@® I+ Irol Ta.
2.2merts St new satesil1tes, and contral ano =+es22rsnx
TTE S2AS5Cr N2UWOrk curitg TN N@ws L AunNc Time - ama.

= grearup Frocessing orovides fOr =t -1ZionNT

o
v

AFAL.5813 3T zat=2iiin
I oaEws Inangsd Satel
B Sermsor Lort
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)

io 2

SITE @ wR-ALC

SYSTEM ¢ ALA-ds

SCFTWARE SUBSYSTEM @ ALRX
sCFTWARE SUBSYSITEM TVYFE
CESCRIPTION:

ALR=-36 15 a3

SouUnNTer Nneasur2s,

threat warning svystem.
13 a softwars mrogranmabls radar warning

bR
Jptions o

=
21.2t to the presemc=2 2 si1anals emanating
Itertity and relative beari1~qg
~he pirlat to enable the

£-9

The threat warn:mg

[ ]
i
[

rrcm threan
S2aCch thraat Qe EmIed

avol dance

BOM/A-85-0510-7R

i

. e

ad

n

[
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THE BDM CORPORATION BOM/A-85-0512-77

m »

WR=ALC
STEM : AlLA—-59
FTWHHE SUESYSTEM : WLR=-2°
THWARE SUBSYSTEM TYFZ : 2w
SCRIFTICN:

J] -

11

£33 U1 UY Uy e
mo o0 <r'0

R-=o% 15 a threat warning svystam. The threat warning s/st30

a sottware programnable radar warning sat which alerts o=
1ot to the presence of signals emanahbing ftrom Lhr=at ~a30ar 3.
enti1ty and relative bearing of 2a&ach nhrea: ara pressntaa 2
e priot tc emable the cotions of avoirdance andg/or us2 o
ountermeasures.

A

L
1
d

I
£
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17 3

S‘:TE s wWR—aL D

SYSTEM 1 A, ALQ-1T

SOFTWARARE SUEBSYSTEM : SGECF N
4 SCFTWRRE SULEBSY2TEM THFE @ EWw

SESCRIFTICN:

The Serospacs Ground Eaulpment Zperating System L --3EDF
~asident 3n the AN/~LM-186 and arsvides tn:tializac:arn
t SN, ALM-18e, tasr scneduier, 13 112 manager, =90+ Twar
+oor I/C devizes, and Cconmard iR IErnrstanlon. It a.so

tne coperator Lntar<ace Lo U
(ol e § gur=AY) I

s twar=2 throuan = Zest

T

£E-11
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I

- Wbl =R o
p S ITEM 1 Ny w - LT
SOF TweaRE SweSYITEM 1 BTG
SOFTWmARE SiLESyaTEN TYRE o oW
TESCALIFTION:
Tme Ziue Tace
lanerate Trha -
Sezgram WCoFF
TorrsEALT J@2T 1) M
V1.2 ANOUWNT 2T Orlm2 Sowet &val .alle, IR S alot RS G T S
13 o alpha-nuneric cexht arng The outoubl 1T Dro&rv Sarta JaniEE.
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e 3
-

WeRE SUBSYSTEM @ CFF

T
TwARE :bEbY"’"H TYFE ke

Ci Iy Us () U v

Tre Cperatiomal Flight Fragram («CrF: orovioss control . raol o
Jetect:ion. and hardware resource &« .ccation during rquhc
cperat.ons, These functicons ar Dased 2n data whi1ci 3 tr2

outout ot the blus Tapge Tem@rat>r and I0MNTC-3l CSMmaETds - 2 Tl
cocHpl1i.

U
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SITE g wk e

SYSTEM 1 N, -lU-1 D0

ToFTWARE Swbks3TEM ¢+ 4T

SCRFTWhRE ZUBEYSTEM THyFE @ ATE

LESCRIFTION:

“me Urit Under Test (UUWT) saftwars .5 rasident on Lhe

M A= i3 amd Droviaas fne 1nfnartac® Aamoeng thE suordrt

20Ul DMmeNt Ccompbuter, U7 iSiNs sl L and Lihe Nalno=mancsz

CRCOANLCIAN 1N mne fi2la s3hop. This sOfoware pravioss 3omz

pim1iER2d AUTOMAaTIC LSt Zapactiiity ana hanual test 1oSTr LTINS

Lo the tecnnictan +or svysStemn Cnecsaut and faulc 1solac:zio.
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Do 12

S3ITE : wR-w=LZ
SYSTEM 1 AFR-TE
SOFTWHRE SUEBESTYSTEM @ AFR-To
SOFTWARE SUBSYSTzZM THFE =
CESCRIFTICON:

BOM/A-85-0510-TR

The AFR=-78 Homing and Warmirmg svstem 1s Comprised o+ + our”

suesvstams naving a total a9f Zo wine Replaceanle Jnits.,
Ddrimarsy subsystems 1nclioce: Recelver set, Jont ol I-di1ca-
ez

Set, Homing anag Warning CcmounsEr, and Compucting ara
31ght System.

e

N

PRI 3N
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1

Pu—

317TE M eel 2

Z:STEM ¢ B-II .35 =TZ
SOFTWRARE SUBSTYESTEM ;3 X238 -1%:
SOFTwWRAE SLEEYSTEM THYFE : ~TE
CESZRIFT ION:

MOt —vA&llapl=.
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‘::‘E : WIR— S D
3Y3TEIM ¢ E-TA AVIGNIZG ATE
SGFTwRRE SLESYSTZM @ Al GEI - B2
SOFTWARE SUBSYITEM THFE ¢+ A 2
CEZSCAIFTICON:

g

1

ne E-7 Alrborne Warmning ard Control Svstem (AWACS: 15 &
CARACL L rmadar staticn and command., Sontrol,

mLIn-o
Q IoMmANICcation W CT. CunteEr 11 oa awcdlried Zosinmag SoT
Tha svstaem 1ﬁuluug 1ts asscciac=ad Qround sapgart
{ AM3 2qgulonent. The airoerre 2gulipment 1S CoOmpoSec .
tntegratad computers and chei1r s390ftwara. The grourd Susp.r
2guiomant 1nciudes softwar2-driv/en Ss1muidtors. LralnsSri, aog
L2st equipment. and computer naraware, sortwarz2. and taciiini=s
fLC support the £—-7 computer resources. Zach wversigon ot =-7
b 50+ tware cons1ists of over 7 1ndividual compuatar proarams
1NCiuging Drodrams for ~utomatic Test Equipment waTE ),
SATE Orov.des Lwo Nalor CADADlLILlTIas: TO deuermine rAplds sy
wifern2r ar not the Unic Jdnasr T2

25t (UWUT! meeds regalr ang 2o
Ls3late the fault 1n a faltled UUT to a lower level. ATE

30t hwar=2 15 dsed for system corntroi, transiat:on, Cchedsout. a3ma
2necution 9f test orograms to provide »TE Disanosis,Fault
[zoiation and SUDOOrI Su+Tware nalntenancs.

Thte =N/ 3AM-285 15 a general purpose. computer-controallew

AU amati e 72st Syste2m composed of Boelng (£) deveiooed sorv twar 2
and wiarner Rooins (U, gevelopsd sofcowara. it 13 useu an trha
2ot l2vel 1n comniunction wifth adapters., test Srograms. ara
a2 aCRgUr®s For funchional ta2sting and fauit reolation o
Zi1gital and analog /hvbrid E-T Avionics circult Cards. .k
203171 0on, L can be used for on-line generatlion, adinting. ard
salrdation of test pregrams.  Basically. tne Ay 3SM~-27:23
Rrovides powar and s1g@nal stimulil, measuremenrt. anaQ $i3ial
Zwlzzning £33 and +rom the LUT. Thnrough tne te2st ogrogram, noe
ISmputer 1s Jsed to Control and seguence test. o JErerata o’
sLLouius waveforms, and to araivie wdl respgonse s1anais.
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o2+ the F=13

1s arr-to—-ai1r combat with ground attack.

S —~— - ——er — -
THE BDM CORPORATION BOM/A-85-0510-TR

[ i

SITE @+ wh—miLC

3Y3ITEM ¢+ F=-18

SOFTWSRE SUESYSTEM @ CC

S3OFTWARE SUBSYSTEM TYFE : OFF

CEECRIFTION:

The F-18, desianed and manufactured ov McDonnell Aircrart

Zompany JMecltr: . 1s a si1ngle seat. twin turbotan., airr

3up=ri1cority fignter weighning abcut S0, 00D pounds wl i engaLTes

whniih develon approximately ZT..000 pounds of thrusc .

13 1M tne Mach 2.3 ciass. Armament 1mciudes 4 AlM=7 .

4 AiM-5 3i1gewinders, and & Zwmm Mt-sl gun. ne primar v Sy

secondary capabilitby.

The F-195
puroose. s
Zesignatea
nen—-woiacil=2

core with a

(CC» 1s an I[bBM develcped genera.
simplex, nlah speed., di1gital nachice
The CC memory 1s random access.
Zapacitvy 2rv 16,2384 T4d—-o1t woras 2
-34.27a words.

sarlity) wnich :1s expandabie to

The F=-12 CC Goerational Flight Frogram (OFF) 135 aiwidea inno
21aht program modules which primarily perform 15S100 oF L =nv.=d
cailculations and output the resulits to Lthe apcropriace F-.73

uDsSveEtems.
1r=ro-Hlr,
nd Dispolay.

The ei1ght proagram moduies
S“ir-to_ground.,
Tomputer Sel-r

ara: zxecutive,
Mavigation, Flight Dirsctor,
Test, and Matn Subroutine.

[Py i sl I




wooo T —~—————— ~———— G —~—
THE BDM CORPORATION BOM/A-85-0510-7=
[V e
Z2ITE ¢ wR-ALC
SYQ_TEM ¢ F-13
SCFTWARE SUESYSTEM : RADAR
SCOFTWE&RE 3uESYSTEM TYFE : OFF
CESCRIFTION:

actured Oov McDonmnell wmircratt
seat, LwWlnN twrocetan. air
v}

The F-13, designrned and manu-s
Zompany (Mcrhir, ., 15 a4 singls
suoer1ority flghter weicghing about 40,000 pounds wlth &mg. o
wnlzh g@velcp approximat2aly 25,000 poundas o trhrust 24ach. i

th

15 1n the Mach Z.3 class. Armanent 1ncludes 4-AIM=-7 Soarrow
4 ALLM=2 Sidewinders. and a Zdmm =51 gun. The priaary misst
QFf the F-15 1s air—-to—ai1r combat wiith groung attack as a
s2condary capabilibw,

1™

O

Th2 radar svst2m zZonsists of Radar S8t ~N/AFG-62 ana Ingicatccr

SrZup DU A, [t 15 a cgherent, {-npand., mulitciplie FRF,
nelti-mode, attack radar. fhe svehem searches ror. acdus 25,
ard Lracks ailrborne targets whille providing & cluttar+tree
J1=piay 2IF ail radar i1rmrormaticn., The svystem also praviagss
Alr—tLo-3round mapplnNg and ranglinig. 45 well as a ragcar b@acon
node 11 3¢t Alr—-to—air and arr-to-ground operation.

e a

The Radar Taca Frocessor (RDFY 13 a Hughes developed g
cUurpose compurer which orovides the tocal point for 3
cp@raticn as well as for 1nterrace with other avionics
equromanrt. The RLDF cComnsists of a processcor, a soecial
Leout Joutpul wumiit and Lntagrated cower supoliv. Thrze RDF
TaNTlJurations ars planned: a 1=k devica using C e
Z3iK device usimg solic stave nemory, and & Larger ‘o 501
state device to r1nclude tne Frogrammabie Siagnal Frocssagr CF3SF
LiM2 replaceania UNit as well as @upansion scace for e FOF.

The ~0F and FSF software are lcaded together. Tne “LOF orogrsns
pravide for radar acguisition, LZrack and Dulik-1n-testh
+anCctions., The FSF programs proJiade dlaltal orocessiryg o 2w
raqgar rehturns.

£-20
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THE BOM CORPORATION BOM/A-85-0510-72
T =
SITE ¢ wWk~-=LC
SYSTEM : F=13 AVIONICS ATE
ACFTWARE SUBRSYSITEM : ADT73,413
SOFTWRRE SUBSYSTEM TYFE @ ~&TZ
DESICRIFTICN:

Automatic Test Equipment (RTE) gsoftware aoplies coilsgtivar .. btz
“nree cateqorias: Test Sovtware. Support Scrtware ang Control

Surtware. Test Sariwar2 1ncludes 2rograms wnicn Sontrgl L
testing oparatiorns ang sgrocecuwSs 1NClddlng C2FT1CLITATIIN An
rault rsolation: ot the ~TE, and programs used oS CIMnroL To2
stimulus angd measurament :arameters used 1n o btesting the
mvionics and ATE Unit Under Test (UUT). SUPDoOrt SoTtwar
includes programs which ai1d in pr2paring. amalyIing, ang
maintaining test sot+tware. This sottware 1ncliudes ~T2
zompillers, transliation/analvsis programs, and ounchsprin:
Rrograms. Control Software 1ncludes programs usad during
2rocuticn ofr a test program whicnh controls tne noenbestinsg
cperations of the ATE, This software 15 used to execuie i
orocadura but dees not contain anv of the stimuii of
measurement parameters used 1n testing the JUT.

“TE svestam sofhtwar2 primarily 1ncludes hkhe dauvia

intermegrate shop AI3) amng wmvicnic Lepor Test

sudsvystems. The F-13 AIS STE sugport sofitiwars uses ~~13
mdapted ~TLAS &s the source language. and extansively noulrilod
version of the FLACE Comprlar. which 13 called the F~:S ~capcag
FLACE ATLAS (FAF&) comprler. The control languagde 1S 3&nai:
wssamblyv and tne control computesr 13 the bBendi SI00 Tha
2recutiver OF system cControls JUT test operacion, Se€l+ L=t
CA/F1 tests and mnass storage edit funchtions. The F~135 o7
Computer Zocntrol Svetem (OF svstems 15 gdiviged 10tQ Flue Dasio
FTUNTRIONS A5 fOLL0OWS: (1) Ex@cuinivs — COoncrols all

programss subprograms., (29 ?'anslatlun - assemol v | anguage Lo
machine language, 2 Erecucion conbrel - actuar [e2st
famchtions, (4> Ltilibty - tnose rouktines ror =2C1tinc, JEDUYTIT.,
2rc. and (3 Marntemnanca - Zels Taen and D4, F i groscrans.
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THE BOM CORPCRATICN 80M/A-85-051C-7

O Y T

S-3TEM » JTIC9

SCFTWARE SUBSYSTZN ¢ E~Td4 Akl S/CCr

ZCFTWaRE SUBSY3ITEM TrEgE ¢ C-F

ZESCARIFTION:

ne Joinmt Tactical nrormation Distribution System _TLos L3
AN Agvan=-233 53vSTa8N wNICH DroviIes CoOmMmunlCatians, MAvIGAatLor,
ang {CeMTITICATION CEDAELLILITIASS M A0 1NT2Qraced -« .rm - oIr

20011 3TACIEMN L2 M1l1nmAry SACTiIZAL ANd Alr d@Tense JDeEr AaliIr s,
These Tapaoliliies &r2 Srovigec forcugn fthe xbioiioe e Ir o
svstem Lo distrigute 1nrornaticn gquichlyv o oand encroenoEa z
provide security and reliagiiity 10 hostile 2nvironmment=s.
Securiny and Jammifg raslstancs ars cbtained throuagn twhe dgs o
Jseudorandom si1aral processing t2chnicues. The svstem oro. . ow:
A capability Lo Intercornnecs scatterea sourc=s OFf Swurvalll .
supoort. and 1mnteliligerc2 i1n+armation, ADONS CCNLrCi.="5.
Ww@apons 3y3LaAmMsS, and 28cal s Jm—makxng commanders, JT I8z
crovldes meblle sur+~ace and air-8orng force elenerts wl lo X
ral ative Naviganion Capaollitys wliinln a common oasLt. In
“2+2rance grid and an 1ntrifnsic icenti+ication AUAUL = LT
—rrough the dissemination O+ Ccrvpho-sacur?2 oRsS:olcn, w2iooic. .
#ra rdentity intarmaticon conceErning Dot fFrliencdly and Nosavt: T
forc: ei:ements. '

The Jlass 1 13 a miah powerad termninal +or uass 1o the E-T .
sdaprable Surfacz Inter+ace Terminal w317 TonmmarI. omoesl
and ocmmuinicatiors (C2) svstems. [ Zonsi1stTs o+ 20ns T Ee e
ANg Zomoub 2r SroaGram SO Twars TI participate 1ot [T 0 Is. :
IR MLOARL DrOVIZ2S T CHxD&OL L LT TO LrAamsml LT Al .z
3103 wihinun the menworr stroctmar2 ard t©2 EIVE =
FI.orte moL used for transmissy oo, Tn2 Class = S
mbka2rim JTIDS "Message SoeIi-LIZanior T T R RC P
srmac.,
- -27 .ersizc - Ll A=z i D e B
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THE BOM CORPORATION

2]
2
]

53I7TT @ wh-mL

SY8TEM ¢ STIDS
SOFTWARE SUBRSYITEM :
SOFTWARE SUBSYSTEM T
DESCRIFTION:

SF - UseR
YFE : SIM

BOM/A-85-0510-TR

The Joint Tactical Imformation Distriputlon System oT1ID3! 13z
™

amn advanced svstem w
anz (dentitication o
appilTation to milit

n2=2

se capab:

svstam ro Jdi

hicm provides omnunications, Naviaa
10 integrateg rorm +oF
Alr detense Operatlons.

apabiilties an
ary tacticai and

W]
\

liti1es are prowvided trrough the abilitvy 27 fns
1nformation quickly and encrvptea To

stribute

orovide security and reliability 1n nostile envircnments.

Security and Jamming resistamce are ootainmed through the use o
processing techrniques.
scattered sources
gence 1n+rormation,

pseudorandom signal

a capabhililty te i1nterconnect

support, and 1ntell:
~@apons systems, and
orovides nobile sure

Limrowg@n the disseinin

rorcE 2laments.
“ne S1qnal Frocsssor
to agcug. test and =2

-~

arminai (RSITY./F-T
SZFs . it also 31
ear andsor a JTIDS

.

system crovises
SF SurvalilanIe,

comntroilers,

- -

decisi1aon—-mak1ng conmanders. JTIZS
ace and airborne +orce 2lements ~iuit s
~alantlve Mmavigation capablilty within a Common DOsLELan
~afarence grid and an ntrinsic 1dentification capacilicoy

atron ot cCrypto—-secura
and 1dentity 1nformation concarning ootrn friendly and nosEtul

User (3F.iuSER, Simulation Sofnwars
verclse the Adaptapls Suwrface ontarr
Class | Jperacional
uiates 7 users S31T

networ: .

£-24
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m o c) -~

The Jou

anN adwva

1
s
nese C

systa2m

provide securitv and reliabilitv

Securit
pseudor
a capab
support
WwR2apQns
provide

relaiilv

to distribute

v and jamming resiscaince are obktained throuagn the
andaom signal processing tecnnigues. The systam
ilitv to intarconnect scattered sowrces or swrvelll
, and 1nteliligence 1n¥formation, weapons controliers,

and decision—ms&klng
surrace and airborne

svstems,
s mobiie
2 Navigacian
rden

capabiiitty wikhin a

1N Nostilile snvi-onment

commander s. PR
rorce el2mencs

COMMON PASLTLON

1

1 T

p— p————— ~—
BOM/A-85.0510-TR
wR—miLC
: JTICS
E SUBSYSTEM : 3SYS EXERCISER
E SUBSYSTEM TYFE : SInM
TION:
nt Tactical Inmnformation Distribution 3vsten (JTIDS: 1z
nced svstam which provides Communications, MNavidatior,
lgentification capapilitiss 1n am rntegrateg rorm -or
cation to miiirtary fagchical and air Jdetense onsracticrs.
apapilirties are provided through the abirliilityw Oof “rhe
information Julckl s, ang encryplaa to

usa I+

Brrovlass

M

AMC 2 «

E)

Ll+s1Cati1on Ccapanilivy

reference gri1d and an 10trinsic
chrougn the Jdirsseminatiaon Qf cryvpho—secuwr e poSs1tion. weldCL Ty .
amd 1dentity information cocncsrning ooth frierdliv arnd hosogie
rarce 2laments.
The JTILS Svsestem Eicerciser (JSE! will be used o riolle Q=
th2 JTIDS net and create test scenarlios for corractiog
2roblams. The JSE will 2naole reai-mi1ne JTIUS tracks o Se
2ntered on the net 1ngeoengentc +rIm =he Surface sucScrloer
sourTe.
£E-25
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ID « 2=

SITE : WR-ALC

SYSTEM : FAVE TACkK

SOFTWARE SUBSYSTEM : AISF
SOFTWARE SUBSYSTEM TYFE : SUF
DESCRIFTION:

BDOM/A-85-0510-TR

Fave Tack (AN/AVEO-26) 1s a Z4 hour electro-optical target
and weapon delivery system for

acquisition, laser/designator,
the United States Air Force.

The system consists of a fuselage

mounted pod and associated cockpit controls and displav. It
employs an Infrared Detecting Set which permits both day and
night operation along with a relative adverse weather
capability. In addition, it provides target location data to
the aircraft weapons delivery digital computer to permit more
accurate delivery of both conventional and guided ordanance.

Fave Tack is currently configured for

the F-111F aircraft.

the USAF RF-4C, F-4E, and

The FAVE TACK Avionics Integration Support Facility (AISF) 1is
an integrated set of hardware and software tools and avionics
equipment used for the operational life support of the Fave
Tack Operational Flight Frogram and Operational Test Frogram as
used 1n the Fave Tack pod. The FTAISF provides capability to
analyze impacts of Fave Tack user requests for changes, to

modify the Operational Software,

to verify and validate the

modified software and to generate organizational maintenance

level cassettes.

£-26
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THE BDM CORPORATION

ID :+ 24

SITE : WR-ALC

SYSTEM : FAVE TACK

SOFTWARE SUBSYSTEM : OFF
SOFTWARE SUBSYSTEM TYPE : OFF
DESCRIFTION:

\ .
1 Fave Tack (AN/AVE-26) 13 a 24 hour electro-optical target
L 4 acquisition, laser/designator, and weapan delivery system for

the United States Air Force. The system consists of a fuselage

mounted pod and associated cockpit controls and display. It
employs an Infrared Detecting Set which permits both day and
! night operation along with a relative adverse weather

capability. In addition, it provides target location data to
the aircraft weapons delivery digital computer to permit more
accurate delivery of both conventiomnal and guided ordanance.
Fave Tack is currently configured for the USAF RF-4C, F—-4E, and
the F-111F aircra+ft.

The FAVE TACK Operational Flight Frogram (OFF) provides an
interface function between the FAVE TACK pod, and the
"associated aircraft cockpit controls/display system and weapons
1 delivery digital computer.

ey

£-27
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THE BOM CORPORATION 8OM/A-85-0510-7
0 : =S
SITE 1+ 3M-[ilC
SYSTEM ¢ F=111D
SOFTWARE SUBSYSTEM : WRC
SOFTWRRE SUBSYSTEM TYFE : OFF
DESCRIFTIDN:
The navigation and weaoon delivery svstem 1 tne r—il. a1-gr=--
13 3an 1nragratad avisnics sv.stem. The nheart 2r thls 5,3CEM
ZoNsSI3StsS 2r Ltwo Mmiss10n computers. Jne c+r tnese CombDular =
functlions primarlly as a weapons delivery comguter ardg ore
2

other functions primarity as a general Nnavigation Cohpoutarr.,
The Operational Flight Frograms (OFF) loaged into these
computers provides the2 navigation and weapon Jd2i1verwy
computations and data required for automatic weapeon dsil .erv.
Backuo lcgic for most functions of each computer al:ows sitoev
computer to perform both mavigation and weaoan ael:ivery

“uncticns 1n the event of a single comput2r rairlure. Some <+
the malor modules 1n the SF&s are:

1) Navigation

(2 Cata Entryv

3y Designation

‘%) Steering

S Wweapon Delivery

=Y Alr/&s1r Displays
All F=111 JFFs written betore (783 were 1n [5id Hssembev
—anguage and were imosteqg 1n [Bit 4-F [ Zomputsrs. S mEnt LFEEg
arz2 written 1n Si1rger CFIZ-E£a Assa2mpbiv Language amd ars hos . e3
17 A1naser seapcns Mavigatiorn LImpuft2rs (wlkC-. S o TRPwWriTnE e 12
FE~-111& OFF 1nmto Hign Grder Language JOVIkiL: 1s currsct.. oo
2rograss.

£ 28
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3172 ¢ SM—-aZ
3Y3TEM : E-L1LF
SCFTWARE SUBSYETEM @ WNC
SCFTWARE SUEBSYSTEM TYFE : OFF
CESCRIFTION:
4

-

The navigation ana weapon aelilvery svystam 1n tne F-l11 aircrart
1s Aan 1ntagrated avionics system. Tine heart ofr this systa2m
ZONS18ts 0OFf WO M1ISS1ON CcoOmpuiars. cne of these combuters
SUNCTiON3 PrlMarlly As A weapons Jdeilvery cocmputer and the
Jthear nctions primaritv as a Jgeneral navigaticn CSumbutar.,
Toe OF raticmnal Flignt Frcgrams (OFF) lgoadea 1nto these
compu.ars provides the navigaticon and weapcn Jdelisery
computations and data reqguired for aucomatlic weapor deliver..
Backup logic for most +functions ot each computer aiiows =1thers
camputer to perfarm both navigation and weapon Jdel:iverw
functions 1n the event of & singi2 computer +allure. Some o=

tne major modules 1n the CGFFs are:

(1) Navigation
oy Data Entrv .
Ny Designation

v Steering
{(Z) Weapon [Deliivery
(&) Alr/éatr Cirsplay

A1l F=11. CFPs written before 1-8% were 1n [BYM ~ssamDiv
Langquage and wer=2 hosted (n [BM 4-F[ computers. Jurrent JF:
ar2 written 1n Singer CFI-EX Assemblv Language arg ar2 Nuste
1n Singer Weapons Nawvigati:on Computers cwbhils, - rFRWrice of TS
SE-111% OFF 1nto migh Grder Languade «Jdvime ' 1s Cwranti:. .r

SrogQress.
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SITE : 3M-ALC
SYSTEM : FE-111A
SOFTWARE SUBSYSTEM @ WNC
SOFTWARE SUBSYSTEM TYFE : UFF
DESCAIFTION:

The navigation and weapon del.:very system 1n the F—=jiil aircrars
1S an 1ntegrated avionics system. The heart ot this systam
T3MNS1STS OF twld MISS10N COomputers. One ot these computers
$UNCt10ONsS Orimarlily As a weapons Jdellvery camputaer and re
Sther runctions primarity as a Ieneral navigation computer.
The Zperaticnal Fiight Frograms (OFF) ioaded 1nto these
computers provides the navigation and weapon del:ivery
computations and dakta required +or automatic weapon geiivery.
Backup logic ror most functions or each computer allows =21tner
compuitar Lo perform both nmavigation and weapon deiiverwy
functions 1N the event of a single computer raillure. Same of
the major modul=es 1n th2 OFFs are:

Navigation

fata Entry .
De51gmatlon‘

St2ering

weapon Lelivery

Alr.A1lr Display

-

O U r) e

e

A1l F=111 OFFs wraitten besaore 19585 were 1n [bM1 Assembly

—angt age anag were hosteda 1n 1M 4-F[ computers. Curr-ent (CrFF

are written 1n Sipger CFZ-EX Assemoly Lamguage and ars hosc

10 Si1nger wWeapons Navigaticn Comobuters whiCo . A ra2write oFf the
—t

“B-11.4 OFF i1nto rmian Order canguage (\JCVimL: 13 currsptivy 1N

£-3C
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SITE ¢ ZASTLEZ =rE

Sf3TEM : 2-5S2

30FTWARE SUBSYSTEM : CFT
SOQFTWARE 3SUEBSYSTEM TYFE : ATD
DESCRIFTION:

The B-32 G /H Flight Simulator svstem Cockprt (rarner o-Z2 -7
13 & unlguely tallera2d stang-aion2 scrnwara svshem whnioo
Jperates 1N real-time. rec21v1ng 17DULS from ANG TEARMSML 0 L 03

DUTOULE Lt hhe Flignt Simulator andg the Insc-acior 3van: sio,

£-31
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oo 22

S3ITE ¢+ CAETLE ~FE

SYSTEM @ 5-3C

SOF TWARE SUBSYSTEM : WST
SOFTWARE 3UBSYSTEM TYFE @ ~TD
DE3SCRIFTIGN:

- =

The B-SI wWeapons Svstem Tralner wST) wlll efrectivelv suoioor:s
tne traiming conducteg at tne Comoat Lrew Tralning SCnco: s
ZZ7T3) apd Main Uperating cases MOB: bv providging C&acaoilizTe
1n 1nitial compbat craw Jualificabion. MISS10n Qu&LlTCLICAT:CRS
and cont:nuation training +or tne malntsEnance of 1121 vidual
Tra2w nemb=2Ers and complned Crew Drat11icie2ndSy 1N the ass1l3nes
tactical missions., Training that 1s diractly trans+erzpie T3

rne aircrartt will be provided for E-SI Filots. Copilots,
Navigatcrs., Electrornic warfare uf+i1cers, and Le+tensi . & cunners.
These capabilities will be i1mplemnented through Hran tigelity
simulation cf +li1ght and svstem charact=ristics and
VNcarporatian Sf 1nstruactional reatures 12s1Ineg TS als
LOStEructors 10 their task ot 1Ms3Tractlon anc 2&@rtcrmance
2valuation,

Training 11 Missi1on r2qulra2ments from Jre+i1gant to posteilant
naw ne accamplilshed and wiil 1nciude:

(1 Mission olanning

(2D Transition training

o Takeo++ and landirmg traimi~g

(4 Emergencyv procedure t.-aining

S Instrument +lignht proceduras anag tecnniaues

50 ~arial retueliing cperatiors

7, General mavigatior procegures

=y Celestial and pressures pattern navidat.on
{9 Gravity weapon deiilveryv
1) special weapon delivervy
el Short Range Attack Missile R1r Launcreg Ur.oige Mizs.) =

tell/ery

12 Terrain avoidance procedures and tscrnilgues
LT Threat evaluatian and amming
Pl Taiigun Firinag
1T _ommunication pracadur2s
1o Crew coordination

,_.

Emergency war orger training

£-32
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THE BOM CORPCRATION BOM/A-85-0510-7P

P - e

SITE : CASTLE ArE
SYSTEM : »C-12%
SvsST T

r )
SCFTWARE SUBSEYS
SOF TWARE 3UESYS
DESCRIFTIOM:

The2 rC-123 weapcns 3vstem Traimer (WST) will eftactivel .
support the htraiming conductad at the comoat Crew Training
Schools and Mairn Cperating fas2s Oy praviding capabiilo. i

1m1tl1al combafh crew guallification, M13S10M guali-izavicn, ang
Tontinuation training +or the maint@nance O3f 1MNal«ladual orew
nemopers and comolnedg Crew directiv rransfrerabpls to the arrcra+sw

will be provided vor ~C-1278 pi1lots, copi1liots. anc nmavigatores,
These capapiliti2s will be mplemented throuah Nigh firodelity
simulation or flight and svstem charact2ristics and
1ncorporation of wnstructioral features desigmed to aild
INnstructors 1n their task of instruction and per formancsa
Rvaiuation.
The wC-123 WST design 13 subdivicac 1NTo fCUr MAaJor =.O0SvStama:
Fiight, Navigator, Digita: Rracar Landmass, and L1Jital imags
Seneration (LDIG) and 1nciudes the +ollcwing:

{1, Renlica of the FC-173 Flight Statiaon ~1"h posiuilars

for the pilot and copilot

(2 Si1i-deqgree—aof—freesom IvNergistlc MNeL.oM Svehem ro-
the Flignt Station

(3 Indevencent repiica of the kI-1
with gositian for tne Mavigathor

ey Moder~ CRT [nstructor Stacioars

=y Digital Radar Lanamass Systam

(&) OIo visual Svystem

{7 Farbin—-=Zlmer 3/72 computsr -omoi2.es

(3) Cver—the-snoulder 1mstructor 00S151Grs P 2Card = R

zf che two stati:ons

£-33




- ———— —g—— p—— - — — .
- _85_0§810_-"%
THE BDM CORPORATION BOM/A-85-0510
ZITE : CASVoZ
) Mmoo T4
i ~RE SuB3
= g 353
z TIOMN:
The T-3 Simnulator svstaEn siouiates Lhe Zlechtronic warfare
Sarsior oF Tohe S-ZTL. BASLSdiiv d:i = 3lMulatcors Consist o or
coLr MALOr 3&CTIONS 10 A3IC1IionN T LR Jower aLls
canais. N2 LNST/IUCTOr StTatlion seCtlon., System
secTior. and Stugent STation 38CT1Ch MAEE2 up The
3TUdEeNt 20qulpment. Thna T+.v9: mnas rowr aaditicnas Studsn:
stations any assQcrated power sSanel.
£-34
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e

Si

SrYSTE : F-lo

SOFTWARE SUBSYSTZIM ¢ FZC
SCFTWRRE 3LBSYSTEM TYFE @ JFF
CESCRIFTICN:

o

Ui

fiv@ runcoion
/s am: ME@APDN ASL L 2.,
NULITIPLE DUS Conurit.,

. The mnasa

The rire Cantrel Computer

JFiMAar, 1nportanc2 no the
=M@rgv managament. . T
~avigatior- rslated funcTioNs, ana =
cal 2Jperations ana baonem c COMPUTARTLIONS 0
T oINEse tT1ve TuNncLTiIns ar=2 carried out 10 wne

, the FCC 1nter+taces with Other suDsysStams Zuoi &z
contrais/dispiavs. fuel measuwrament svstam, 27 I..

ra2re 1nputs. outpurts and analog 1NDULS/ cuTouts.
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O+ 1%g centra role 1n 1ntegqrating F-le sansars an

LNt the desirea ri1re contral system, Lhe GFF oLag g

oan- 1 agu 120 1t2m and 13 Mmanaded 1,m aCCCr dancs wit

TTU-43T ang The Conriguranion management SLan (arFo

The s A DAl —TL M2 D L CSLrIITRT2s T2 3o L
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THE BDM CORPORATION BOM/A-85-05.7-7%
SITE ¢ Z0-=-L12
S3YSTZM ¢+ F-16&
SCFTWARE SURSYSTEM @ =T

SOQF TwmRE SUBSYSTEM TrFe ¢ ZFF
DESCRIFTICN:

The new Head—-Jo Disolav (~UD: svstam sisment 13 a CrIver
2l2CTro~QRT1ICAal CesS1gQn CaArriZurad &S & YunCcTiorRaAl i IWN—-Zr Tz
zne PLD Turra2nTiy (L7840 1nSstallsd ArG 2DErAatLnd LT ITe -
T2 RLD 1S Ccompos@d 2F three (Lne ~eclaceacie wiins oo E ol -
Jisplav unit, am 2lectronics unit., anNg a rate ensor L. 7. - .
2+ these ars provided bv Marzcni-Elliott.

The HUD przsents to the oilot visual fliant ang wexwon e
1PFArmatlon Aas & forward real-wor.d view whilile operatins Lo &
head-Lp posi1tion. The oisplay Drovides a Co..0iMNabte&d @ r=le 0 oa

(3 OCTiCaliy superimnmposed on the ra2al—worid 13w,

The gispiav armit rncludes & Compiner 2:ass ANG powmt LAl .=l
~lnnsmanding an air load 9f net l@ss thnan &ww kN2Ts. A4 Lo

Jrignhtness cathode ray tube thalil provides stror 2=wrl Ttar
s»mbaliogv resr-esped at a SUHD rate, a nignt rLivt2r, & :Tomac

Pafually depressible (u—_il omr reticle, arnc seléectau.e . T,
J2c,enher control. .

The 2lectronics dnit procecscses 1nput fata -or svmbci: t o
23Dl &y 5. TN1S rEE2rtslre 1Ndlages S3eNgoLlogy 2D Lo 3= Al . ®
SDEr&aficnNal moaes. H1l30. £Hhe 212CcL"0r1Is UNIT Droviioes T2
CoMQUnAaTIcnN DFf Lhe sSnapsnoht alr—hto—alr gunnery SO utl I a3 =
TAC: D Al 5D. L2 1L ANNCh SQiuticn.,

MR are SeMSor unNilht o lncludes chne MmEasurenent, 2rd [T
SLtUwT 3f the arr +rame anqQular veiocity comourents o rzoL.
sirharm, and v aw and mormal acceleracion &z 1ODUWLS O &vLonL T
S/SLEMS COMNPuUECAatiaons.
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FOPT -t

SITE ¢+ ZC—-=iC

S¥ZITEM ¢ F-lo

SOFTWARE SUBSY3STzZM @ OFT

SOFTWARRE SUBSYSTEM T(FE : A7TD

CESCRIFTION:

The Cperaticnal Flight Trainer (OFT: simulator goc:plz 15 a
~2p.ica of the S-ls ailr-crast :DCkDLt. ~ll Lhstroaments,.
*lv=Dv—wlrz controls, avioniIs Z1sSplave. &and 1odlIator s - =
tdentisal 11 &RPSArAaNc2, Coior,., +2el And rtoanction Lo onrose e
tm2 F~lo aircrartt design. =il operating ZonNurd.s are ncrhin

Oy n"he C—omputatisnal system, and re:ultluc LSULZACLIONS wlo
1N r~psponse to the real-timne sottware programs and &.ionid
ﬂauxoment. ~ mecnanoreceptor zuing system conprisad of A
Z-Seat, #Ant1-G Suit, and Seat Shaker 1s completely 1nt2gracad
neco *he Zochkplt tTo provide the needed nonioN 1NGQ1ZAanlons. 2
-~bv-wire slight controls 1nteract via siganal ccnvers:an
Suipmert (3CEZ wihn the tliignt conurol svstem sofiwars Aoge: .

4 r-
b

-
<M Aaurail Cu2 svstem will reprouuce rzalistic alrcrarc
TN 1 contreolied and driven oy a NMJRD—-10IZ

@ ==-ie OFT 3 C =
s/shem. The computer svstem 1ncluges all required S
AViONLI3S Mulhiliolienr Qus intarfaca. 1nter+taces ~0 vl SUal .
“actigcai, ard instrusticonal svstams, S1IMULATSY OSrlgrsSr 2
23uioment, and oSperational sofbtware to contraol the s;mula:Lan..

Tre Firz Control Compouter., Stores Hlamagement Sysiem. Itorss
Jarfe2l Famel, CTentral Inter‘ace Jnit, Fire Cororci favigani or
~ansl, Heads—~Lc Cisplay and Radar El=2ctro-U0ptics are n.aoal . oo
+L nardware, whiie the remota [nterface Lnits zna oos

ALri-a
Sl Jornrsl o mRacar ar2 sinul atead. mardwars and s0F Cwar s

Droduze Alr—-tZ-arr simuiation and a3 rEpresentanti vae
A1 —LD-Zround ErMuiation Droviding & DEeLdourgurd CRAtuarn

comprred alnh actuldl spaTial mogeling OF surtace fargeds. =
TEMALNLTg LTEMS Of Lhe Aarrcratt AvViOrlIs Sgquicmert., Cerhral el
Lava Compuwrer, Target [dentificatlion Sev _aser, (herntia.l
wmvigarian Sysham and Fligbht Control Compufter ar2 r2a,.: 301 . .
S5.NL0AT20 17 SCrTwar2 03 growide Tne Il op®r Sninu.: T3 e

ST Z0Ix. AWlON1C 23Ul OMent.,

£-37
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PRI -3

SITE : CO-ALC

3YSTEM ¢ F-ls

SOFTWARE SUBSYSTEM @ FCR
SOFTWARE SUBRSYSTEM TrYFE @ OFF
DESCRIFTION:

The F-1& Radar 13 a coher=2nt pulse-dcopler,
re contral sensor aJesigned tQ Comoiementw
na the strire roles ot tne F-ia muitirols
13 mnade up ot si1 line replraciole unlts
trarsmitter, lcw—power radlo -requency
rocessor, radar computer, and radar conmntroi

.
P

W

8]

The Fire Control Radar Cperat:ona:
rasigdes 1n the radar comnoutear anag
functions c+ the other +:1ve LRUs.

Flight Froagrmn
triteractivelv
Communication witn the

avianic compukers 1s via tne UL bus.

LUt/ autout. The FCR JFF 1s written

memory.

e
radar svstem nodes and runctions,

the Stores Mamagemert Subsvszem.

CFF proi1des the proaca2sSsing Necessary
and to proviaw
control of the radar bhardwarsa. The FCR OFF prowviaes the
raguirad computations to perrorm the F-lo
The FCR operaticn ncde 1s deta2rmined bv
f=om the Radar Contraol Fanel, the Fire Control

£-38

mul t1mode,

fignter.

zontrals
Additionally, =TR
1~tRrfaces wlth oghher subsvstems through discrete

imputs/outputs, video, analag i1npbut/goutput, and swvnchro
1n assemblv lanauags
~ne CSFF storage medium 15 erasacle—-programmable r2ad-oni

1nplemant

mede commands
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THE BOM CORPORATION

1o o

3ITE ¢ Z0=-wll

SYSTEM ¢+ F-1is

SOFTWARE SUBSYSTES @ SMS
SUFTWARE DUBSYSITEM TrFE : OFF
CESCRIFTICN:

The Stcres Management Svstam St proviass .
zontrol., ralease, ang 12 nTisScNing oF 3LOras

2mergency Dasl 3. The SMS Zomsists o nhorse

Steores Jontreol rannel (3CF. ., Lertral lontersy

rne Remote nterface Unins. Tre =SCF orovides & coanTiruous
display of stores 12=2ntblificantian., iocation, Quantiiv, DErcamn
status. anmd deliverv moue.

Communication with other avionic computers i3 via ome da Sus.
Additicnalliy. the 3SMS 1ncerraces wWwikth otiher subsvsLems Zhirouwsn
discret2 and anmaliog 1nputssoutoucs, SMS QOperanioral Ffiso t
Frogram (DFF; resides 10 tne Cld inm 2rasa&abls-progranmacl 2
read-onliyv nemory and 1S wrlfoEil L assem

ne

- -
t

iv Language.

(%]

He SMS contains twd Mioraprocessars. Tiie +Lrst NlIiracros

provides +tor the monittor, control and rei2ase sSf¢ tre loaced
storzs. and for Jettison on a4 sslaciive and ensrgenc, Dasli.
Fhe second microprocess=ar pdates tne SCF displav a&fc oaToons
darca te the Bus. [+ el1iher micropracesscor or Lhs &ssoclatsa
n2mory or Jdata pusses mairtunction, the other mloroorocessor
willi shut thE down and will tare guer 1t3 funcroions. The Mz
ZCchtalins the provisions for a2 ComMpranenslve sel+-test 05
minimize hthe amount of axiternar cestimg ~egulr-aga. e
runctions providsd oy tne =MS rnc.ude the S01lowimg 83t r=at

“i Momie9rimg - 2lvsplav Of stor2 identiflzacion,
oCat1on, Juanitity and Dresent STaTusS.

Ll Contral - ore2paratlon for s3horss releadcses 20 Zooah
coNtrols whicn a&llow pre—prodramming the ZMS o ohe 2o _uaroe o
I2rlng A M1S31on.

e Felease - accompli:simenrt of arged 3cors ~sleaz s woe
oLl REmeEni 3 for [ 2 3 FACL T L.

& cZLE130N - s&lectl . @ 2r 2merg®ercy el il SOr 0 =G 2.

z MLE3E10n Loadlang - +TI20bkanIs e 3000eD Lcvanilm :
LAt 515 memory via the 3SCF.

A ramper ct ore—detarminsd 3. LR naty v GroWr anmE o L hhvas

shoare2s ars gresant 0 Bhe o main o anemar e, ZACT SEOQram Cun i
Ll Dt cCiastor ara

22 e PO Losrty «

A 2R LOM L 50T e L TE

FR 22, 0 AT, AMG . LIE0 L o L
=] o3 : FFie2 COARU a@DEC AT LT DUk u D E .
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TWARE SUESYSTEM : MDTS
TWERE SUBRSY3ITEM ThFx OFF
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R o4&

Srs7eEM S—aE

SCRTWARE SUESYSTEM @ Ae mRp=10 ]
SSFTwWHAE SLESYSTEM TYFE o+ JFF
CESCRIFTICHN:

Nt Svallaoplz.
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SITE ¢ ISl
SY3STEM ¢ F-dC
SCFTWARE ZLUEBE3Y 3T
= e m e e
ZOF TWHRE SUbor=z
ppppppp - -
LESCRIFTICN:

NEt o Avaliaple.
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N S D

3v3TEM ¢orieT a2t

SCFTwhRE SuBsrSTEs N TE R Lz

SOFTwHRRE SuED:37TEM FE O 2

CESCRIFTION:

AT AvAlLAaDLE.
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SITIT o o
SYSTEM ;o MInUTEMAM
SOFTWeRE SupSYSTEM
SOF TweRE SUBRE-STEN
CESCRIFTIIN:
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MU 4

SITZ ¢ SO~wLE

S/STEM ¢ M INUTEF AN

SOFTWARE SLESYSTEM  Winba ' mE-IB
SOF TWSRE SUBRSY3ITEM TrFE SimM
CESCRIFTION:

o svalliabdla.
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o 37
3I7TZ ¢ JC-slyu
3YSTEM 1 RF=-4C
SOFTWRRE SULESYSTZM AN AR —
SOFTWSRE SUESYSTEM THFE JF =
CESCRIFTICN:
Noh Awvalriaocle.
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S N ]

IYSTET ¢ AL

SCFTWHRE SUBRSYSTEM 1+ L7

SCFTWARE SUBSYySTEM TYFE ¢ TR

CEZCRIFTICN:

i_eve. | Test (LiT:'W Sotitware p2r+orms a +t12:d. cenct i2-2.
SupmelInal Sast or e ABMem2e0 =i L enlITLEe e, [
Ylssile 3No0 AeplacEment Lhin FaulT [S0LATISN. LCOrTia.s
Slansorn Caliprabion ang ~ir vemni1c. ZertiT L latiom A-nar
SomponNent meDlACEMENT Ir MISSI. LDGrade. Maror Tesnt s
a3

Vi mi_CM/Electronic Svs
veri+i12s that monitoring Zircuits
nrior to apolving power to T
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FOET e

31T ¢ IC--LC

SYSTEM @ ALCH

SCFTWARE 3URSY3TEM @ OFF
SCFTWARE SUBSYSTEM TrFE @ OFF
OESCRIFTICON:

The A1r Launched Cruise iMissile Coerational Fliant Frodran
allCiM GFF mrovides alli of Zne cCcomtirol 1CQic requir=g rar

Captive alignmennt, rr-2€ +113NT Navigatlon armg =t

correlation ang warnseag conitral. The OFF eiecutzs a dnlgos

ST mission generated Dv th2 SErateglc MISS1OMN Sliamning 5.3

L
.
i
El

ang loaded 1nto the ~ir Yeni1cole Qigirtal Compuner umiit vkALCic, =
the B-3Z Cffensive Avionics Svstam (0AS: or B-ib Emoedded
Coamputer System. Specificailv, the UFF 1s designed ko gc ks
following:

(1) Frovides commands to tne Imertial Refer=srce univ to
oring 1t 1nto ccarse alignment.

[Gap] Moniteors Inertial Maviaation zlement Bullto-—I-—T=sx
Tlrculrts and t=2sts aviconics swosvyshems.

) Zomputes Air vYenicle (AS/VY position and veiooiuy
relative to earth. ‘

(] Frocesses i1irdependent pos1tlcn measurament dat
correct 2rrors 10 the 1 2vel channel navigation anag Lhertl
2lement alignment,

3 Compar=ss the terrain aititude profile of £5e me o
v pDath tg pgrastored nap areas.

(&) Frovides ror «<ate transition trom canptive carry oo

fligint bv activating suosvstams to provide AV flight
Zontrol ang propuls:ion.

.
rt
-0

u
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vartizal ang lacteral steering comnands.

Lo Computes the throni.e commarmd L0 MalnNCALN Cre - . &
crestorad nacn/Dime@ 9+ arcl,al scheduis. :

il Ferrorms warnaad arning by processing -V pDOstTIor 20
Taragan Jdata to Jdetarmine arrival at faroset ang AacilivAanss Toe

warnead at the target via comnands.
V12 Frocegses Lamperatuwr2 and Preassurs Jata o conpuos -
iritude. mach number, dynawmlc pressure and welaint.
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P

= T2 ocne pre-event conriguration arg
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THE BDOM CORPORATION

ID : Si1

SITE : QC-ALC

SYSTEM : EB-1E

SOFTWARE SUBSYSTEM : CADC
SOFTWARE SUBSYSTEM TYFE : OFF
DESCRIFTION:

The program requirement of the Central Ai1r Data Computer CALDC,
is to supply ai1r data and stall warning data to the primary air
data displays, flight control subsystem, avionics computer, and
other aircraft subsystems. The basic functions supplied by
CADC are as follows:

1) Frovides altitude and rate o+ ciimb.descert
calculation.

(2 Frovides mach/mach rate calcul.ation.

() Frovides calibrated airspesed arc acco.=2raticr
calculation.

(4) Frovides true airspeedracceleratiocn, ard ftemperature
computation.

(S Supplies air data and stall warri~g Jata L. tne
primary air data displavys.

(6) Frovides operational performa ce Jdata to Centraliced
Integrated Test System.
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THE BOM CORPORATION

ID g2

SITE : OC-ALC

SYSTEM : B-1E

SCFTWARE SUEBSYSTEM : CITS
SOFTWARE SURSYSTEM TYFE : OFF
DESCRIFTION:

The B-iBE Centralized Integrated Test System (CITS) provides for
the collection and display of fauwlt conditions 1n both avionics
and non-—avionics subsystems. Data i1dentifying failures
detected by the Central Computing System (CCS), as well as
those detected by the TFACU and FACU, are consolidated 1nto a
single ACU (GNACU) and transimitted to the CITS dedicated
computer. In performing those functions, CITS performs the
following tasks:

() Scheduling and timing control of functicnal modules.
() System error handling.
R gt Verification and selection of operator commanded CITS

and Avionics Ground Readiness Tests.
(3) Transient fault filtering.
(S) CITS peripheral and computer self-test.

(6) Scheduling and servicing of 1/0 operations.
(7) Reading and recording of operator entered data.
(8) Supplvying responses to operator reguest.

(9 Configuration of aircratt power per load management
made and test requirements.

(10) Displays avionics messages.

(11) Assembles messages +or display, print and recording
purposes.

(12) Ferforms fault detection arnd 1soclaticon tests oun the
aircraft subsystems,
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THE BDOM CORPORATION

I« SZ

SITE : 0OC-ALC

SYSTEM : B-1FE

SOFTWARE SUBSYSTEM : EMUX

SOF TWARE SUBSYSTEM TYFE : OFF
DESCRIFTION:

The Electronic Multiplex System (EMUX) computer program
provides for processling necessary to perform el=2ctrical control
of aircratt subsystems via 1nterface units called remote boxes.
The program alsao provides the i1nterface by which ground
maintenance equipment can control and test aircraft subsystems.
The EMUX program does not have a functional relationship to
other computer programs. The primary functions which are
implemented by this computer program are given below.

(1) Control Box Data Transfer Function - This function
provides for data transfer within the control box read-write
memory . The processing 1ncludes transfer of remote box status
data and loop-test data.

(21 CGMI Function — This function provides for Central
Integrated Test System Ground Maintenance Interface (CGMIY data
processing. The +tunction processes three words which contain
airgcraft subsystem cantrol signals.

(31 Control Bg:x BIT Function.-— This +unction provides +or
performing the control box self-test functions. The processing
consists of testing Booclean processor instructions, the
accumulator, the FC Frocessor and the Caution Data Frocessor.

(4) Load Management Function - This function provides
processing necessary [0 detaermine the aircratt electrical load
management mode. The function processes signale recerved foom

the various aircratt subsystems, the CGMI, and from the EMUX
Mode Control function to generate a 4-bit code.

(S) Caution Light Functiaon - This funct.on provides
processing 1n support of the Cauti1on Light Frocessor (CLF).
The function generates a light flashing term value, and tihree
other term values for the equations which tne CLF evaluatezs 1nm
1ts processing.

(6) Fre/Fost FC Frocessing Function ~ This furniction
provides tor processig Ln suppowrt of the FC Frocessor. This
function is performed betore and after FC processing. The
purpose of this function 1s tu validate and conrigur= FC Jata
and to 1mitiate the FC Frocessor. The Fost FC processing part
of this function provides processing for CGMI 1ndication panel
display. .

(7) EMUXL Mode Control Function - This *uncticr provides
processing for determining EMUX system rode o+ operatiuon,
There are two EMUX modes: flight mode and ground maintaenance
mode,

(8) AFircratt Subsystem Control Functians - These turnctions
provide praocessing for power control ot aircratl subisyst2ms.,
Though the subsystemns ars ditrerent, the processing por tOr med
1N support of each 13 virtuallv the same.
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THE BOM CORPORATION

ID : 54

SITE : OC-ALC

SYSTEM : B-1H

SOFTWARE SUBSYSTEM : F/CGMS
SOFTWARE SUBSYSTEM TYFE : QFP
DESCRIFTION:

The Fuel/Center of Gravity Management System (F/CGMS) software
i1s divided into two separate programs: Main Frogram and Signal
Conditioning Frogram. Together, the Fuel/Center of Gravity
Management Frograms provide the processing necessary to measure
and display fuel quantity, schedule fuel usage/transfer and
control and display aircraft center of gravity. In addition,
the F/CGMS processed inputs from the surface position sensors,
the Central Air Data Computer (flight regime data), and from
the Electronic Multiplex System (EMUX) (discrete 1nputs from
the cockpit controls). It also provides outputs to EMUX
(electrical control signals) and to Centralized Integrated Test
System (BIT data). The basic functions performed by the F/CGMS
software are as follows:

(1) Frovides an executive function which maintains control
of the Operational Flight Frograms (OFPs).

(2) Provides an 1nput/output function.

() Frovides a fuel quantity correction function which
corrects the +fuel gquantity valve for variations 1n fuel
reference signal, fuel contamination, and fuel densitv.

(4) A center of gravity function determines the aircratt
Center of Gravity and 1ts limits.

(5) A fuel usage scheduling function provides for fuel
pump and fuel valve controls.

(6) A test function performs CFU memory, signal
conditioners, and F/CGMS system 1ndicators test.

(7) A ground test function provides ground test routines

to perform aircraft ground chechout.
(8) Development and test software will applv to each
modul e’
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THE BOM CORPORATION

ID : &S5

SITE : 0OC-ALC

SYSTEM : E-1E

SOFTWARE SUBSYSTEM : INS

SOF TWARE SUBSYSTEM TYFE : OFF
DESCRIFTION:

The Inertial Navigation Svystem (INS) provides the mavigational
data utilized by the Central Computing System (CCS) and
Offensive Radar System. The basic functions of the INS
operational software are as follows:

(1) Real-Time Executive

(2) Inertial Measurement Unmit (IMU) Alignment/Freflight
Calibrator

-

> Frovides Navigational calculation i1nformation to the
CCcs

(4) Frovides steering cutputs to the CCS

(3) Frovides IMU Torquing

(6) FPerforms Built In Test

(7) Frocesses Mu: Messages
(8) Frovides various utility programs for support
(?) Frovides for System Mode Control
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THE BDOM CORPORATION

ID =12)

SITE : 0OC-ALC

SYSTEM : B-1B

SOFTWARE SUBSYSTEM : 0ORS

SOFTWARE SUBSYSTEM TYFE : OFF

DESCRIFTION:

The EB-1B Offensive Radar Subsystem (ORS) operatiocnal flight
pragram i1s used to control the Frogrammable Signal Frocessor
(FSF) and the Radar Display Electronics Unit (RDEU) as
necessary to accomplish radar +functions. The FSF 13 conposed
of two functional computing elements, the Radar Computer (RI)
and the Array Frocessaor (AF). The RC 1n general performs the
radar control and e:xternal 1nterface functions while the AF
performs the radar detection data processing. The RDEU
contains a general purpose computer which i1nterfaces with the
FSF and controls the display of information on the Radar
Display Unit. Two basic modes of operation are below:

(1) Multi1-Mode Radar Mode - This 1nclusive mode consists

of many modes performing the tollowing functions:

(a’ Frovides quiet mode for non-radiating periods
between active modes

(b) Frovides high resolution ground map to provide SAR
surface mapping for navigation and target location

tc) Frovides accurate measurement of rmavigation
position errors i1n Fosition Update mode

(d) Frovides low altitude terrain evaluation profiles
in Terrain Fgollowing mode

(e) Frovides an azZimuth vs. range displav of terrcan
above a specified altitude 1n Terrain Avoildance mode

(] Frovides surface mapping for navigation anmd target
location 1n Real Bean Ground Map mode
(g) Frovides navigation positicn update wilh respect

to the known locations of fixed graound beacons i1n Ground Map
Beacon mode

(h) Frovides azimutt vs. range display of raintall 1n
front of arrcraft 10 Weather mode

(1) Frovides 1nterrogation, tracting of airuorme Seacon
for manual rendezvous wikth tankers 1n Rendezsvous Eeacon auode

(32 Frovides shimn-return track:ing of other aircrastt

Choy Ground Moving Target [dentification, Tracking moae
detectsstracks fast moving ground targeis 1n Rende:svous mode

(1) Measures aircraft ground velocity for navigation
alignment 1n Velocity Update mode

(m) Measures aircraft altitude above terain pe,ond
range of the altimeters 1n High Altitude Calibrate mode

(N Frovides ranging data to a designated grour:d
location 1n Mmir to Ground Ranging mode

(27 Radar Terrain Sensor Mode - The tollowing nmodes,
described 1n the multi-mode radar mnocde section, are included:
guiet, terrain following, terrain avoirdance, real bean groung
map, position update, and high altit.de calibrate.
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ta2st =2guroment, and comoubar mariware, scfitwar=2, and ta
o suppcort the £-7 computsr rescurces. gach version o«
3Nfhware CoNS1sSts 0Ff over TuUw r;mdiviaual Compuner progr
1mcluding programs for Automatic Test Eguioment rATZs
TRa Svszem Ma.int2nancs LOnguner Sroogram (SHLE 0 Sper ac2i
i1ne witn, and under tne J1720T c2nnrol of . tne arilowrn
Zperational Compukber Frogeam O0LF Enxecutive. SHCF  ex
1z 1nterleaved with 2xecution or S0CF ftasks and trhme in-—
rar formance Frogram.
Tha IMCF 15 made uwuo of tThe following four surmchticne:
ha Monitor Ans Test Zucsvehenm Comnbro: Sroviees
darezTtian and 1301&T10N fOr e oisPidavs ot fne ldertyT
TarcTioralr Sroup and Con—Zoars T2st Mlonitor andg talnoana
Tomecnional ZFroup COSETMAMFEFS: Ihroush ComnESL 200 LT Eero
D+ SETMEMFS tesc ooints. TesT Seguenca@s amd a2 lars o
ire zoecitied Dv performance moNIToring ANd TAau.T L3C1a
hreaes,
gy Conrigenze Testing ~ Frovico2s ror J@Tt200l0m Ir
Sowar Suppiy (CFS) and avisnigs innar- AL s oug
TINErol and MONLITOr1nNg O+ wran arournd ST
ilay Cira.og - 2.
I3t & nan- -
nessages., R
. Mairntenarcz 1TLOMEr T 5 S
i rrom onher AT BTN W
2r aSper atIr., LDen +
1 dew g2 AL 20 - Yool ol 4
Ay MRS 3ad=E3 a0 L1152 LUr LOtor LUuTDuT . 03
vdEniis amd pe s 2imy reng L3 (I IS
aMd rFeCcr e AL 1 LEran e TLSTEr e oAl
TANE rIr DAt E rEgueInion Jdn T2 35 Iued.
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SIT=Z : QC-alC

3YSTEM : E-TA

SCFTWARE SUBSYSTEM ¢ SAGSCF
SOFTWARE SURSYSTEM TYFE : 3SUF
DESCARIFTION:

The -7 Alrborne Warning and Control Svstem (AweC5: 13 &
nigh-capacity radar stati:on and caommanmcd., corTrol anda
cemmunication (C3) center 1n a modiriad BHoeing TOT miee-
The svstem 1ncludes 1ts assoc:i:ated Ground SuppPoOrT +facl:.v
and equlioment. The airborne egu:pment 1s comocsed o+ +1
Integrated computers and their zoftware. The aroung supc
2gquioment 1ncludes softwars-driven simulators. trainers,
test ejuioment, and computer Hardwara. sottware, and +ac:
to support the £-7 computer rascurces. Each version o+ =
software comsists of over 700 1,dividual computer Dragrams
“including programs for Automatic Test Equipment (wTE) /.

an

wooay v
LR B | 1T ]
it mw -

,,
U
0

)-

The Jurveillance Radar Ground Support Compuzer Fragram .3RE30F
orovides the support software needed to gernerats2, mainmtainm., &
test the 3SRCF and SRMCF. [t consists of the following
functional components:

]

(-

vl Frogram Generation Fackege (FGF) - Frovides <or
production o+ the SRCF tapes anc maintanamce of tihe ragar
program tiles, Includes tne RDC assemoler and locager.
tZ) Radar Data Beneratcr (RLG) - Benerates roalist:
target and &CM detection data from a scemaris 1rpuft for
2x2rcising tne SRCF.

T REC Functicnal 3i1mulator (RDCFS) - Simulatss tn
Pracessor and data transrer for active and passive [0 <
te2sting the SRCF on =ne IBM I70/168.

(4, Digital Land Mass EBlanker Map Tape Generat:on Frogram
LLMB MTEF) - Generates and,/or modifies Land iMass Blarmbing acs
2N magnetlic tapes that are read 1nto tne DLME unit.

LT ragar

g M

el

FG5F, RDG. and RDCFS ~un on tne [BM 270108 zna ars Wt Lt an
fAainly 10 13M I70 Assemol v Languags. Juiml MTEF (3 writtan
nainly 1n FORTRAN,
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THE BOM CORPORATICN BOM/A-85-05.0-7=
SITE ¢ TINFZIR ~ro
3eRTEM 0 E-TRA
SCFTwmRE SUBSYETEM @ ~CCF
SCFTWARE 3UBSYSTEM TyREE ¢ Z-Z2
CESCRIFTION:
“me I-T Sirzorne warmning ana Zontrol SviItam ewslS, 13 A
caciTw radar 3T ETLIN ANI SoSmMmarT. CONTr3L . arcg
o~ CZ70 et LM A PCAri+LE3 FCeipg L &LrroAame.

T-2 3vitam 1nclugdes 1T3 ASSCClavag round 3UEeCrt YACLIlTiEs
ance eguromaent., The ai1rCZorne 29ul0mMeEnT 3 COMPOSEC ot +*1 /2
LNISgrateg computers and thelrr softwara. ne groundg supocrs
2cvioment 1~cludes 3Cfiwars2—drivsen si1nulators, trainers, ana
“e2st =2qulament, and Zomouter haraware. soffware., and +ac:lizias
T2 SWwgpcrT Tr2 Z-0 CCmMEuT®r T2sSCurIas. Tach version 2+ =Z-2
CtTware Zons1s3ts OF over 7ol 1nclvigual comodter progdrams
1PCLlUglng 2rograms for AuTcmatlic Test Egquipment (ATE! .
Te2 Adirzorse Igerat.lsnda. ompuner S-aogran osCCrs s oA
IZMDLliATIIN 2+ £2al-T1Me Dr2grams Chat SNECUt®2 on tne arrZoars
TuFLTg ar ALrporng Mm1ssLion. In aeneral. ACCF procescses
~av/l13atlsnN and radar data. per-<orms calculations, and formatls
Lo Ycormation for ZisplLav oSN othe &-0 2ocneEoles. I 13 writften on
I TAL canguage and Rssembly o wNouace ana cperatc D
iF . ICZ~1 zr CC-1 fata F-ocessing System. Spec:y+
Tric2s3es Cata r2ce2ived frOM &Ll AV1iOnNlIIES sSUCSYS
ToTRCIrga? ARErRN1C Tapes hI o Ce9rsarm TNe Lnnand z
253153 %9 Zn-gccard perscrrel 1N tne +allicwing

. Ten2cn, tract . Ihd o lZemntifv o oalr Crasfic.,

- Zonmm:it and Scntrol weadcn r2Icurcas.

< Tammunlcate wilth o annerna. Lnner+ac2s and 2. awv
IIMmL T L ZAall 0 MEesSsSAacGes.

< Cl1spiday ang orccess gata +o3r JINn—-Hcard SDEraTlcCnNs.

z. Fer-grn Sr-Doari Training.

= ~ecord dgata +or apalvysSis 10 tne Camputer ~rcaram
oLl Zupoort ~enter.,
~_IF -e_nctions 1nclude The el Zo2cutive, Dur.2L.lande.,
23.7nsT IontesSl. CommootZano e, ZiEglas3, SwlTIn ST LIS,
I~ 2r-al simuelation,. cattie All ., &NA TNEe ovsLEem Marnutsrande
Zomouweer Frogram 2:02catish. nNe@se aragrans ara2 “ra vaers cors
J+ tre BE-7 svstem.
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SITE INE SR wFZ
3YZTEM ¢ E-TS
SCFTWAARE SUES:S™Z ¢ T ._I7IES
SCFTWARE SUESYSTE" Ty FE ¢ 3SLF
ZESCRIPTION:
Alrocrne wWarning ard Zcrtr ol SvstsEm —~WECZ2 1S A
ZAC&C L —agar 3 ACZ IZmMmAarCc, IZeoroL ., and
LIRILTN LD L2TT3C 1T a cogivied Foelng TLT arcA-a e
STE8M 1NCLUCeS LT3 as33CCLan22 IrIunc supecrT faci.lnL =S
vloment, The ai1rbcrmne sIZuniCment I Zomposed o4 el /=
ated comMEpUTers anNg tNneLrs SS+TAN&r2. The Irourd sucpors
ment 1ncLiudes sSCritwarz—orl.en simulators, trairers., s
SQulpment, anc compubsr Narzware, sotrtwars, NS YaCL..LtL 2%
T3 SwupEcrt tThe £-l Isnouter rescurces. Eac~ versior 2+ Z-C
SOrtware? CCrs1sts O over JOw 1mg1v1idual Ccompuber SroQrans
1NClugINg 2rograms +cr Automat. I Test Zaulomert (ST .
The Ltiliiny Zomputar Srzoram _CF 2rIv:ides Zata +fIr Tnhe
~irzcrrne Cperaticra. Comoutar S-sgram ACCF) 1,m 3LCSCOrt M. ssioo
zaclzsvment, It subpor=s zenerat:isn, Ta3st, ANG Mar~tarinc2 o-
Z-7 ccocmouter programs and Jata Sases. The _CF Lngi.ces =-e
*Z..2wlng functions.
femerates Dinary map TL.2% +*Ir Z15plav on S:ituation “lscla
SIMS0.88 trom asonanumerlc 1rpucs COPSISTING S+ LATLITus® a0g
SINGLrtLEe arg Zi1spLa rIrmation., ~rpovizes Toe
Iacapti.ity o+ orese » 117 the ~CCF Zaza scase.
Tera-ates or .pdata N =es +r oM L1,CuT AZacTEti o
3 =< ana JZN 0 sl ZCMRFTTL s.mcol 2 inision SETErNATION Zr =2
(7 The E-T Iperating 2nvir onment, ~SSEMC1ISE Srograns wriotan
17 4R Data -rogaessica Sestam ~ssambiv Language. incluoes
Le@venteen DrIgrams and S2ver i, 3LD0D0rT S IUTINeS SuS0orTioa
Toare2 flapcticns: contrsl, comoiliatiorm, arag COMFICL assemol ..
sereratses orogran and adactation tapes tor uSe Cn tre wel L o-.
3r 22-1 2ata orocesscr by r2hrlaving oragram and 3ata 2.emen- s
STIM s3e<andary SLorage Vol s arg ToanerSr-o1ng lheEm So
TE@LTET LI TARe L1 aA NACNIS@—L3@&E0.2 CIrnarn. ABUE1v23 &35 1,2
TR magratlic ftape Comtalrn.irg inrsrmation oraduced ov o the _nh s
TzErv TIohsal 2 Tonoeilean. ée =CT2d 2Crt1ors ara farnatosl anc
ot L2 2rimt2r ror cLtoun. Incluges a macnirme 1
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ORI T3

SITE ¢ WANGLEY

SY3TEM + 3TRTS

ZOFTWARE ZUBSYSTEM @ STRTS
SCFTWARE SUBSYSTEM TYFE ¢ ~ATD
CESCARIFTION:

Nng System (3TRTSY 15 a
1§ CEgulire@ments Or e Sl

The Simulator Tactica 1
m

oviIZe am 1mprovaed
a -

I R
FiMULATOr 3vITem to sudp
TR Tam TIor

Ul

Ip@ratioral svstam. = c 3
Traln1ag@ and ex=2rcising tne Tactical Air Contrc. aveELem,
Contrcl and Reperting Center-Contral and Reporting Fosc
cperations personnel. The 3TRTS consists of digital computers

wlth peripheral =2quipnert: a video generagor: fosltlions ror coe

31mulation supervisor, one SiMulation supervisor tecnnician,
z12 pP1rlot sinularors, anc a computer operator: automatic

inter-~svstem data 11nk equipment: volce communicatlions: and t-e
diragnostic and support sortware to contral system

[=1 SFE R

Soeratioral .,
SUNTRnloNsS, The STRT3 can b= noused 10 a wvan {ror porioa

Sr a +ined -acility.
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oz T2
=ITE NGl ES
SYETEM ¢ TACES
SOFTWARE IUBRS3ITEM ;1 CaFe-3
SCFRTWARE SUBST3TEM T-FZ @ I-:%
CESCRIFTION:
The Tagrtical Air Control CentEr TACL) 13 Toe coeragflulce
2+ Lre2 Tageoical Airm Copnrol 53vsnan ESTICTN The n1ssiIr
T=CC 15 Lo 2repare, glsIenlrane, Aana MSNLITDr Tn® 2. oo all
ZI20rdlnatec orgers +<ar ohe Zmplovniert o oaL.
48351C0Nes. AtTaChed. ©r oJtherwlse@ Mac?® avAaliad.
Force Camponent Commanacer. Tow MAanu&a.s el o
1Nagdeqarate Lo handle tne 1NCr@asing SoSMDielT . anc andul
ocerational 1nformation. Zomout2r mssisced Foroe Manace
p Svstam (CAFMS) provides an AuLONAaT23 assist Lo the mud
INYSrMation 5LQrage ang retrlieval alcng with fecur=2 <iJd:
ZIZMNUNL ZAT1oNS 4 MiniIomputEr locateg at tne TACC wilil
TS T il TS ‘: 1JCAEL S8rMiNEls AN LD SeMon® 28Nl a. i
CSOt2 TSrMlNais NAVEe [1MN1LSed STarc—Alone CTAR&CLl.iZl323 &
22 .Locatac at the wing Sepersticens C2nter (WOC: . A7 swce
Zgeratizne Sentar (A30CY, wr Zontrol and Feporting lent2
RO zach termimdal Cccnslsts of a3 J1SKiay wNitT. & » 2wl
and a Labi2 top orinter., Remote Termninals aisa mavae a -
21532,
The CAFMS sofrtware provides automat20 AsSsS1s3tanc® T3 Two
SO tungnisns, Combak Tflans anc Combat Jdperaticocns., Zan
“larsg wiil wuse2 CAFMS to construact. r2visw. ars SLSIemiTa
<1 Taskilimg Jrder, generace SO ATISNAL MISSLon 3Trsduls
oMl tor TACD reEsourcss. Compat lperaticns will ouse AT
<2l i2w M1S310n progress, SenN2rata recaps and r20orts.  ar
ngcr mor TACC resources, I'm additicn. CAFMS wiil =2no0S00
LTS Ornatlon nranse2r becwes2n The 1T.Aall ard leower 2ol Do
2lignents 1mnzladirg the wGC. ASCC., arng tre R,
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5:_: : S TETIE

3r37TEF ¢ T

SQFTwwRE 3 : LC. =R

SOFTWmRE 3 TerE o L-E

CZESCRIFT 0

~ TacT:ical Infocrmatlcn FrOoC2sS3ing and [NTErarstatiin ol
2.3T2M L3 I2Morilsec oF several sagments. Thezse CuitraEntL
LhCLLe2 12 ZlEplav and IINToCl-S3tIrace ancd Fenclw s&l Zia. oz
S2sment: ThN@ 1Nagery [nTersre2Tation Ll 3egment: &nd Tl
“anual ~agar -~ AALSEAMCe = D.017at1ion Ivaoan MeRPIZoo
fegment.

“re JCLSAR svstem 12 a nooli. sneltsred. colouter-cased
Manatemert DvsLa8m used bDv wrhe@ intelliigences divisian &S

NASC2Er LoT2.Llgence Jdata Sase. ‘Fe DC/9R softtware orlsyIEs Lowm
ZATHE2LLITY T3 A& s@if-Containe (e.c., NoncommerIial

IomimLn ALLICNS SAC&DLIITY L2 TrANEMLT ANg CmRCElvE n€S33A0E

S e il TrAaTrlo o via Lelevvyoe, SlJiTAL Jata Lidk. SRS Do .
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The Tactizal Information Frocess:ng anag InteEroratation IR D
SVRLTEm 15 CONDrlsed Of sevaral segnents. These current..
inslude tne Display and Qomtrslostsrage and ra2tri v al TR
Zegment: twne [magery Intarnretaticn (il Segmentc: ang woe2
Manmuai Radar Reconnalrssanca Esploltation Sysmem rimRRES
Segment.
The Il sottwarsz provides comcuter assistad 1ntersrelation arc
2uplortation of pRoto Lhagery raconnalssance Jata. Tme mussion
Jerived from early 1%Fe+4 Viztnan r2quirements for pnotos
tnterpratartion. In 19B81 the Tac+tical Electron AEIONNalSsSarce
TEREC) capability was added to pDrovide Electron:c [ATE..1L&0Cs
ELINTY 2t near r2al-tl1me 1n+<ormatlcn Rrocessing CaAcaci.int..
The MRARRES scftware provides computer assisted LAmarorItTaTionrs
ang exolorkation or Side Looking Radar Imagerv.
The Il ZTegment emplovi autcmated liagnt stations amd asscclatan
ADF eculipment and compuh@r Drograns to expedlne The QrocaEET.ora
ArQ iarmact;na o+ photoarapn:ic 1magerv and ELINT data 1nto
nean1Ng@Tul lntetirgence rapart. These automated faciiicizEs
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ne <$07L Computer Frograms were deslganed 1mn & modular -+
"3 faliliftate Qrogram malnotenance ang modi<1lCaTiaINs: oo
Jrowtnh 1ttems may oe adaed wlTn Ninlhum 1MCACT. The
sSTat2-a2f-the—art nas oeen advanced i Jlagnastic oroura
ftracking logic, on—-iine s1ts adapration, amg s1b@ rzgrs
The net er+ach 13 & TOfhwara2 DACHACEe wnN1in 15 2&sSllv Na
angd capable2 of moaular engansis Lo meet Tutur=a IIohniNg
The 407l programs 1nclude operational and recoraing. ul
suopert for simulation and data reguction, systa2am util
supporct, and diagnostic troubnliashnaoting.
Thez Simulation arnd Data Feduction Frograms ooErai2 ov+r-—
SUDOCrt OF Lralining. 35vstam 2«e8rclse, and program maint
Tre Simulation Frograms generate megnetic tape i1nouts 3
simulaced Jata whlch are preocessed on-iime ov the Zpers
Frograms. Target reports, swltch actions, data 1.nb 0
and tadbular data may be sinulated. The Data msdwuctior
process data recorded 2m migretis Ta&pS oy LRe Josr atioh
Frograms 4and provide hardcoov cutpuht for cost-mission
Jeorie+ting or grogram checrout.
The 3vstem dtiiiny Frograms are used far comoutar orogr
2roduction and maintenancs. Trie Assemol=r cCconwvarts s5vm
zomodter tnshructironsg 17t nachine Zoge amnd nravises s
A matnematical routines. The re2mairnd2r ot Che oniiize
rograms orovide orogram gebadarng A1 Jds.
The Diagnostic Frograms orovide on-line System Startos
monLtIring anc cofrr—il1ne a2guipment broubleshooning. Tne
zauipment desian and desian ot the diagroso: TOUTINES
conduwctad 1N concernt RO provide raurt gshecnlon AL AL -
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Tre <407l Computer frzgrans wers Jdesisned 1N a noduidr a5,z
TO *ACILI1LAT2 DF2Qram maintenancs2 and Nealtlcaticns: SLancdeg

ICCWTY 1 T2m3 navy De xaaed WN1TD nNininuwh L RBAacT. The
STATR-QTUTUA- A0 &S 02en acgvanc2d LN ZLAChasSUtls Or2gr ams.,
TCACKITT L 3CiC, SN-llNe 315e RQACTATICN,., aNg 31Te rRS13vrasl oo,
Thg mem 2520t 13 3 30FIWAr® DAacr Age wnidh 135 @asiiv nair s TRl =s
&7Q Capadi= oF Mmoguliar expansion Lo meet tuture contingerIiss.
The 4070 Srograms 1ncluce cperaci2nal and recoraing. umiliiTy
3.C020r% ror si1nulation and cata r2ductison, 3ySTem LCLllct
SuPPOrt., and giagnostic traudlesccoting,
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Lactizal ar- ocperatioms. Flanmeg arowin featur2s 10 ohe
NEA0ONS3 ATRA A2 TY DAL LNTE@rIBRNT SOMODUTAIIONS -3 WEASINS

=3

s
Lainment, fu@l. weaporns 3Tatus Monltdring., anc ground-to-—
JATA L10r . The Seneral Dati TrIorans Aacoompil a0 Sueh S s
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