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. very early and throughout the system design -and” acquisition process. Red

- Specifics

Objeetives

actical use of hlsloncal and Currenl

nce oﬁl}sgllcs factors upon weapon

The objectives were to provide a logisties database structure $haf
logistics jnformation. The structure was to be tested for its use in facilitating
system design. b

\ .

Background

Thc Air Force is concemed with lhe lack of adequale loglsllcs consl goti
process. To produce a weapon system with opllmal cost and mission effecu ‘(‘ as, logistics factors myst be considered
.““ DoD Standards and Instructions have

indicated a strong commitment to consider logistics as an integral pan of the weapon syslem deslgn activity.

-
N

The logistics information syslem available to the designer and loglsv)lclan must be adequate. Yet, for many years
large amounts of logistics information and data have been collected and processed on many different weapon syslems.
but this was done mainly to  improve the; capability of existing weapon systems and the,information systems were structured

to support that end. The emslmg logistics systems dd*not provxde limely responses to requests for information or.data, .

there is no traceability to the data origin, and in many instances the data are neither consistent nor accurate to the degree
lhzt is requlred to support weapon syslem design. The Unified Dala Base (UDB) program was formulated to address these
€s. . > J ) . S~
, N S .

188

Approach )

The UDB development program was conducled in three phases In the first phase, lhe detailed deﬁnmons.
specifications, standards, formats, and computer flow charting ‘were addressed and completed. In accordance with
published DoD guidance, the UDB elements were based on Military Standard (MIL-STD) 1388-2. Additional elements
were added to allow for the feedback of historical operational logistics information and to address additional data needs
associated with common logistics support analysis techniques. The UDB was programmed for computer application
during the,second phase. The third phase consisted of the demonstrallon leslmg, and further de-buggmg of the UDB
using two acquisition programs as test vehicles.

‘ ' - t
o

| oo | | ) |
--This UDB development program continued building on the resylts of a bteviou&} program that established the need
for additional data elements beyond those outlined in MIL-STD-1388-2 and on the tesults of the Tri-Services Logistics

Support Analysis Record (LSAR) Working Group (which continuously reviews the logistics data needs and requirements

of all the Services). Specifically, the automated LSAR requirements and the various logistics-related Contract Definition
Requirements-List (CDRL) items associateq with the C-X procurement acli;rily were closely revie‘wed. )

"
.

The UDB can be accessed via computer terminals, by punched card’ input, or by high speed pnnters (balch
processes). About 70 different computer terminal formats (scrgens) were designed to permit very efficient and timely

" input, update, access, deletion, etc. of logistics information for any weapon system program. Large amounts of data input,_

standard output reports, summarizations, and CDRL items are best handled via batch processes. Ample subsets of the
data can be safeguarded from unauthorized updating, inputting, deleting, reading, etc. Audit trails are mamlan&as
fo whompul read, updated, etc. thg information and when and where it occurred.

»

-

The UDB was tested and demonslraled .using the HH-60 hellcopler and the B-1B aircraft acquisition programs.
The historical-information side of the UDB was demonstrated on the HH-60 using previously generated data from the
Army. Some standard summary reports were generated by the UDB from this data. No potential HH-60 problem areas
were discovered. The current logistics information side of the UDB is belng demonstrated on the B-1B program. B-1B
defensive avionics maintenance gnd training information for the operational, ?Qerm’:dlale, and depot levels of

.
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" maintenance are being enteted into’ the UDB. The lrammg and lechmcal manual funcnona:;areasl retrieved this

infdrmation via terminald from, the UDB so ihat critical concems could be relayed lmmedlalely to eslgn for appropnale

< . N ¥
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- : . . B ' s o n Toet) )
Conclusiona and Recommendations  ° '

-desxgn conSIderallon

¥
o
t

The oljecllves were attained. A loglsllcp database slmclure, lhe UDB, was‘developed Its pracucallty was -

d;mpnslraled by using historical information én the HH-60 program ard current: information on the B-1B program. As
- - aresult of this UDB effort, both hlsloncal and current logistics information can now have more mﬂuence on. lhe deslgn

ufwe\ponssyslems ‘ \, v, o » '

vt : ' : » .

Itis recommended that the UDB be further expanded to incorporate more efficiently the Anr Force Operallonal Test -

alil Evaluation Center (AFOTEC) results into the UDB and, thereby, into the design activity. Thlp expansion shpuld

build on the inifial work by a contractor to outline the mapping between AFOTEC data and UDB data and'to-identify

g additional AFOTEC data needs that the UDB does not currently address. The UDB should algo be expanded to igterface
Jnore efficiently ‘with computer-aided design (CAD) activities that are themselves becommg so predominate throughout

the aerospace industry. Commonality of data elements between UDB and CAD databases should be identified, *and
processes to further introduce loglsllcs factors intothe CAD deslgn activities should be definéd. oo
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'SECTION I

o
v, ¢ . . ‘5‘ . v
. h

" +BACKGROUND
POLICY | . /

DIRECTIVES °

The need for improved weapon system availability, supportability, and
overdll cost- effectlveness has been a continuing concern of the Department of
Deftnse (DOD) DOD Directive (DODD) -5000.39, "Acquisition &nd Management of

Integrated Logistics Support for Systems and Equipment,"

establishes impor-
. tant policy addressing this need. It defines management ;nd technical

activities to be accomplished throughout the-weapon system acquisition pro-
cess with emphasis on Integrated Logistics Support (ILS) and Logistics Support

;Ana1y515 (LSA) Spec1f1ca11y, DODD 5000.39 stresses the need (a) to

-geffectlvely'utlllze information about ex1st1ng operational equipment to

eﬁtabllsh a Basellne'Comparlson System (BCS), (b) to int&grate LSA activity
into the overall systemedesign process, (c) to establish and maintain a common,
. consistent Logistics Support Analysis Record (LSAR) used to support both ILS
and Reliabiiity and Maintainability (R&M) development efforts, and (d) to
ﬁerify'the LSAR during operational service of thé weapon system.

MILITARY STANDARD (MIL -STD) 1388

M111tary Standard (MIL- STD) 1388 describes the LSA tasks to be.
accomp]lshed dur1ng a system acqu151tlon program to satisfy the obJectives
of DODD '5000.39. In’addltlon, MIL STD- 1388~def1nes the LSAR needed to
document ‘the, results of LSAg% In 1973 the Army Development and Readiness-

_Command (DARCOM) developeQ?the LSAR Automated Data Processing (ADP) system
" to implement. MIL -STD-1388.: 'DARCOM Pamphlet 750 16 (DARCOM 1979) is the
lgovernlng document for the system.

 Lack of LSA/LSAR standardlzation between service acquisition efforts
]fd to the formation of a Joint Servlce LSA Working Group in November 1978.

The worklng group 's efforts were speolflcally d1rected toward standardlzatlon
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of the LSAR input data sheets and data elementrdefinitions. In June 1981,
tho working group effort resulted in a draft revision of MIL-STD- 1388 In
Detember 1981, the DARCOM Materlel Readiness Support Activ1ty (MRSA) was
assigned to DOD LSA Support Activity mission. This mission included the
requirements to develop é MIL=STD on LSA documentation and a standard DOD
LSAR ADP system. As a result,‘in June 1982, a draft MIL-STD-1388-2A was
developed. A revised draft (MlL—STD-1388-2A, 1983) was carefully reviewed by
industry representatives, and the aﬁproved version is expected to be
published in May 1984. ' ‘

Concurrent with development of MIL-STD- l2§8<2A, MRSA has been develap-
ing ~-a DOD LSAR ADP system. At present, the concept for this system, written
in American National Standard Institute (ANSI) COBOL, 1s for batch processing
of input data resulting in sequential master files. The difference between
the DOD LSAR ADP system and the DARCOM 750-16 ADP system is that the DOD
system will accept all inputs at a single entry point, relieving the 1
functional user from-having to know which one of the five DARCOM ADP system

programs to use for a given input.

. PRODUCT PERFORMANCE FEEDBACK SYSTEM (PPFS)

On 27 September 1979, the Air Force issued Program Management Directive

i ]
+ (PMD) L-Y9094 (1) directing-the definition -and development of a Product

Performance Feedback System (PPFS). The primary objective of the PPFS is to
provide an historical data repository of design-related information about
operational systems for use by system designers, analysts, and support
planners involyed in new weapon system and equipment acquisition programs.
The PPFS will be automated to provide conven1ent and tlmely access to rele-
vant des1gn, rellablllty and maintainability (R&M) and support cost data to
establish initially a baseline comparison system (BCS) for the new weapon
systembbeing developed. Once the new weapon system becomes operational, the
P?FS will provide performance data feedbsck-to thdse responsible for

operation and support (O&S) thronghout its life cycle.
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UNIFIED DATABASE TECHNOLOGY

DEFINITION STUDY

During 1978-1979, the Logistics and Human Factors Division of the Air

v

" Force Human Resources Laboratory (AFHRL) conducted a study to define the

requirements and establish a plan for development of an integfated system
that‘would assist in satisfying the requirements and objectives stated in
DODD 5000.39. This work by Thomas and Hankins (1979) and Thomas, Hankins
and Newhouse (1980) resulted in a concept and development approach for the
Unified Database (UDB) system. As conceived, the UDB addressed the require-
ments of DODD 5000.39, MIL-STD-1388, PPFS, and the specific Air Force

requirements associated with ILS throughout the weapon system acquisition

process.

UDB DEVELOPMENT

In‘January 1980 AFHRL began a three-phafed effort to develop a proto-
type UDB sysfem, with each phase lasting apﬂgoximately 1 year. The objective
of Phase I was-to accomplish detailed definition and system level design

of the UDB. The objective of Phase 11 was to develop the UDB. The«objective‘

of Phase III was to test and demonstrate the UDB. This UDB development

_effort was compléted in March 1983. This report provides an overview of the

UDB concept and summarizes the results of the development effort.

o o
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SECTION 'I1

UDB CONCEPT

GENERAL

In this section the overall concept of the UDB is presented. It was

. . \ -

necessary to have a global perspective of the UDB concept to insure that
the "building blocks" were developed consistent with the overall objectives.
The UDB development status will be covered in 1ate% sections of this report.

- !

. PURPOSE

The purpose of the UDB is to assist government and industry organiza-
tions in accomplishing the objectives of DODD 5000.39, MIL-STD-1388, current
ILS reporting requirements typically imposed on Air Force acﬁuisition pro-

grams, and PPFS.

OBJECTIVES

The primary objeétive of the UDB program is to develop an integrated
system that will provide mechanisms (a) to establish and maintain an
historical data repository of relevant information about‘oﬁérational weapon
systems, (b) to enable convenient and timely access to‘the historical data
repository and provide information in a'usefql form and content, (c) to
assist in establishing a BCS for use in trade-off studies, analyses, and
predictions about the new weapon system under developmenﬁ, (d) to assist
in developing, manag%ng, and utilizipg a common LSAR throughout the acquisi-
tion process, (e) to provide convenient-interfgpes between LSAR and standard
'analytical models for predictive .and planning purposes, (f) to update the
LSAR with measured values during the Operational Test and Evaluation (OT&E)
phase, (g) to validate the LSAR using operational field data during the 0&S
phase, and (h) to utilize the UDB as a means for product performance measure-

ment and feedback.



CONCEPTUAL APPROACH

CLOSED-LOOP SYSTEM

In order to satisfy the UDB objectives optimally, a closed-loop system
is needed to insure consistency and compatibility. Figure 1 shoﬁs the '
closed-loop nature of the UDB in terms of its objectives and the time-phased
activities of the weapon system achisition process. :

Objective 1 - It was concluded early in this program (fhomas et al.,
1980) that the Air Force should establish and maintain a central Historical
Data Repository (HDR) for each major product category such as aircraft,

A missiles, and ground electronics. The HDR will contain design, R&M, aﬁd

- support cost information .about operational weapon systems and equipment.
In the future, as weapon systems are developed using the UDB concept, the.
"HDR would éontain validated LSAR for these systéms. ‘

The design data in the HDR for a given weapon system cdnfiguration
would remain constént, while the R&M and support cost data would be
periodically updated using existing field data collection systems such as
the Maintenance Data Collection Sysfem (MDCS),, Air Force Logistics Command
(AFLC) DO-56 systems, and the Visibility and Management of Operational
Support Cost (VAMOSC) system. If and when modifications to a current weapon
system are made, the design data in the HﬁR will be changéd to reflect the
modification, and the corresponding R&M and support cost data in the HDR may
be correlated to the modified deéigd‘configurat}oﬁ. In this regard, main-
tenance of the HDR will be relatively difficult until such time that oper-
ational weapon systems p;pulating the HDR are developed using the UDB
conceﬁt, and therefore have an active LSAR. (This point will be discussed
later under Objective 4.)

L]

QEjective 2 - The automated HDR will process input data, as appropriate,,
to create output information in the form and content desired by users.
Information in the HDR will be stored on disk or on tape, as appropriate.

Regardless of the data storage meéhanism, the HDR will provide users

—5e—
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convenient and time1§ abcess to selected informafion/via remote dn—line
cathodé ray tube kCRT) terminals. ‘ .
In the weapon system acquisition and support envifonment, convenfent
and tfmely access to relevant datd is Extremeiy important. If this
.; capability is missing, the uEility and cost-effectiveness of the HDR is
severely compromised. There is simply little.value in having an HDR loaded
with val}d and useful information if users bannof'get it when. they need it.
Objective 3 -‘The community of organizations inyolvédhwith new weapoq
sygtem acquisition programs would use the HDR to identify the BCS for the
’;(>_ new weapon system under development. The BCS would be either a currently
~ operational weapon system, or a composite system éomposed of equipment from
" two or more currently operational systems. Once the BCS is identified based
.on design characteristics, users would selectively retrieve R&M and support
cost information from the HDR to serve as baseline of aeparture for the new
‘weapon systlem. . '
"The BCS would first be established at phe top system level, then at
the major subsystem levels, and finally at the component levels, as appro-
\ priate. 'A most convenient and Qseful feature would be to enable users to
, retrieve selected BCS information ﬁrom‘the HDR in LSAR format for each
desired level of indenture. Establishing the BCS in LSAR format would
greatly assist the government in establishing system level availability and
R&M requireménés. It would be enormously helpful to industry for allocating
’ system level requirements to major su§systems and lower indenture'lFQels.
Finally, it would greatly reduce the time and cost require& to achmﬁlish
trade stud%gs.and analyses for obtaining>predictions at- all levels in the
LSA/LSAR process. In addition to achieving substantial time and cos;.saviﬁgs,
such a BCS capability would greatly enhance the effectiveness of the ILS
activity throughout the system acquisition process.

' Achieving the capability to transfqrm field data into comparable LSAR
data, and vice-versa, is éhe key to creating a truly closed-loop UDB system.
This capability will be_totally achieved only if a mechanism‘;s developed .
to resolve the basic incompgfibilities between field data collection systems

‘and the LSA/LSAR system requirements. The UDB achieves this by a set of

transformation tables.

.I -7-




ObJectlve 4 - When the user retr1eves’the BCS information dn tape from
the HDR in LSAR form and content, the automated LSAR (ALSAR) system of the
UDB will enable the user to 1oad the BCS. The BCS would be used to support

he ‘LSA activity . for the new weapon system development program. The -results
© o of t SA would be recorded in thd LSAR for the new weapon system. The
> ALSAR will provide a cross—reference‘Petween the BCS and the new weapon System

LSAR at each level of indenture, as applicable. This feature provides a con-

venient audit trail for future use’. °* .

. Slnce the deta11ed LSA/LSAR must be accomplished by industry, the ALSAR
will prov1de on-line and batch features to enharce systems englneerlng
integration throughout the des1gn, developmen;j—and production phases of the
new weapon System acquisition process. ' The LSA/LSAR would be accompllshed at
the system and major subsystem 1evels early in the des1gn/development process.
As the prelrminary and detailed design is expanded to lower indenture levels, ,

. the LSA/LSAR expands accordingly.
The ALSARIprovides the mechanism to create, manage , and utilize a
common, consistent LSAR database for the new weapon system'to the 1owest
/ reparable level, and for all ILS elements. The ALSAR will mach1ne generate
standard output reports that satisfy most of the .ILS related requirements

associated with new weapon system acquisition programs. This automated, *

feature will result in significant cost sgvings in report preparation and |

will enhance consistency and cost-effectiveness in piannfng and developing .

- the required ILS elements. - - o .

It is env1s1oned that all required, allocated, and predicted values for
the new weapon system LSAR would be 7ecorded in the ALSAR by the end of the
full-scale development phase. To be sure, however, the ALSAR would continue
to be used throughout the production phase to:reflect design modifications

land assist in the development of ILS elements. Furthermore, the ALSAR would
continue to be used during OT&E and 0&S, but this will be d1scussed 1ater

i
*

ObJective.S - Standard models are available to assist in accomplishing
LSA during the design and development of new weapon. systems. The Network
Repair Level Analysis (NRCA) Model and the Logistics Composite Model (LCOM)

5 are examples of these important tools. The UDB should be designed td prov1de
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an interface mechanism between ALSAR and these sfandard madels.

In Figure 1 this capablllty is shown as Data Generatlng Technology
While the current UDB has addressed this area, there 1s tremendous potential
for future development to improve and enhance this capabllity An important
example is the interface between the HDR and ALSAR with computer-aided
d§s1gn and Lomputer -aided manufacturing (CAD/CAM).

e

Objective 6 — The ALSAR will previde the cap lity to record allocated,
predicted, and measured values for parameters requZ%ed to d&termine the
operational suitability and effectlveness of the new weapon sys Prior
to OT&E the ALSAR will contain allocated and predicted values for the new
weapon system LSAR. When the weapon system moves into “the OT&E phase,
measured values based on test resuits may be entered using the on-line or
batch system of the ALSAR.

This ALSAR feature.will enable the government and contractors to
compare requirements, allocations, predictions, and measured results in a
consistent and directlx,comparable manner. To the extent desired and ‘
applicable, comparisqn with the BCS could also be achieved. This capability
will permit early identification of specific problem areas and permit
problem resolution on a managementfby-exception basis. This process will
permit earlx verification of LSAR in areas where no prpblem areas exist. »

Objective 7 - During the early 0&S phase the existing field data
collection and répor;ing systems (MDCS, D056, VAMOSC) will be used to vali-
date the new weapon system LSAR. On the right side of Figure 1, a

.

dashed-arrow is shown that implies that measured values for validation of

* the new weapon system LSAR are provided directly from the Field Data

Collection Systems. Although this is not totally.possible due to the A
incompatibility between the LSAR and the field data systems, as was mentlgged
in the discussion of the BCS under Objective 3 above, the UDB Transformatlon
Tables make it possible to some degree. '

At the beginning(of the new weapon system program a BCS will-be created
and loaded into the ALSAR. .When this new weabon system eventually moves

into the early 0&S phase, the UDB Transformation Tables will be used to

-9-
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process the field data collected on‘the_newiy fielded weapon system.
Instead of creating a BCS, hpwever, the output at this point will reflect- = -
‘measured,valﬁes for appropriate LSAR péramefers of - the ne&ly fielded.weapon
systent. When this output is loaded into the ALSAR, the measured values
derived from field data may . ‘be*used to validate the LSAR for the newly fielded
weapon system. -

‘ When the newly fielded weapon system LSAR is validated, this LSAR

record will be loaded in the HDR ifr use.by future weapon system development
programs. This is shown in:Figure 1 by the arrow leading from the validated.
LSAR (Objective 7) to the block in the HDR titled "Systems with Validated
LSAR." Selected portions of the LSAR may be stored oﬁ'disk, while other
pottidns may be stored on magnetic tape. When thiéinewly fielded weapon
system, or any portion thereof, is uéed as the BCS for a fdture'weapon'system,
a complete and vaiidéted LSHR will be available for the BCS. As the HDR is.
increasingly popuiated with weapon systems fbr which a Validated LSAR is
‘available, the full potential value of the closed-loop UDB system will be

*

realized. ' .

Objective 8 - Another important function of the automated HDR will be to
provide trend'data for selected R&M and support cost parameters. This is
shown in Figure 1 as product performanée measurement and feedback to those

. responsible for continuing development (modifications), operation and support
. Tof a weapon system, ' .

Again, the capablllty to accomplish this function totally will be
dependent nn the mechanisms discussed earlier to create the BCS and validate
the LSAR for a new weapon‘system. As shown in Flgure 1, the Field Data )
Collectlon oystems would supply 1nformat10n for currently operational syséems,

| both those with and without the LSA%.,;The UDB would process these field data
and ¢alculate and capture trend data as a function of selected LSAR parameters
over time/utilization. These trend data would be available to users via
on-line command and displayed on CRT terminal screens or hard copy printout ~
as shown by Objgctive 8 in Figure 1. -

%he rationale for utilizing the same mechanisms to create the BCS, vali- - .=
N

date the new weapon'system LSAR, and supply trend data for. the new weapon

-10-
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system during the - 0&S phase is straightforward. The R&M and support cost
parameters of 1nterest should and do remain appllcable throughout - the 11fe

<cycle of a weapon systemf In- the beglnqlng the baseline values are
péstablished, followed by requirements and allocated values. Next the pre-
diégg;‘;alues are established during design,'development, and production.
In the OT&E pbasé, test results produce measured values “to vérify the
predictions and identify problem areas.’ Finally, the field data collected

A in the 0&S phase supplies measured values to validate the parameters of

interest. These validated parameter values are then stored in the HDR and
used as the BCS for future weépon system acquisition prsgrams, as appli-
cable. Using the same mechanisms to adcomplish these functions is both

, practlcal and necessary to fac111tate a consistent, compatlble closed-loop

UDB system

¢

Objective 4' - A vitally important concept of the UDB is that the LSAR
for a given weapon system will be maintained throughout its life cycle. ’
During the design, development, and productiop phases, the ALSAR captures
‘design information as part of the overall LSAR for a nég weapon system. As
the weapon system moves into OT&E and 0&S, Zhe measured values are used to
ﬁerify and validate the LSAR ég»a function of its‘design characteristics,
concept of';mployment, and concept of maintenance.

Figure 1 shows that‘thosgmgesponsible for dgﬁeloping and sppporting
a new weapon system would continue to utilize the ALSAR to maintain the
new ﬁeapon system LSAR throughout the 0&S phase. During OT&E and/or
early 0&S, design-related problems may be identified that require modifica-
tions to the weapon system. When this occurs, LSA will_be‘reéccomplished,
as appropriate, and‘the LSAR will be updated to reflect the modified design
configuration. Similarly, if and when changes to the operational and/or'
maintenance concepts for the weapon system aré eminent, the LSA/LSAR will

be updated to reflect these changes whether or not design modificgt}ons were «

H\\/ | H - |
¢

Objeotive 7' - After modifications are incorporated in the weapon system,

also made.

the ALSAR will again be used in conjunction with the HDR to validate the
o a |
2 w-11-
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updated LSAR. This step would also be accompliéhed if only a change to the

~ operational and/or malntenance concept was made.. Once va{jdated the modi-

" weapon systems and equipment.

e B

O

ERIC

Aruitoxt provided by Eic:

fied-LSAR would be stored in the HDR. for use on future programs”. Trend data

on R&M and support cost parameters would be provided for the modified weapon

system on a continuing basis, as appropriatel
PROTOTVPE UDB APPROACH

Conceptually, the UDB could be used to support many types of DOD

The UDB development effort was limited to Air -

Force requirements for aircraft weapon systems. Figure 2 portrays a total

aircraft_weapon system and how the UDB would be used by the Air Force and®

contractors throughout the acquisition process.

.
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INITIAL PLAN ' e a

As di§QQ§sed earlier; tﬁé ALSAR and“HDR aré_the(most-impprtant featuresf:
of the closed-lqop UDB concept.: Given these rgatures, the dépa generating
technology would then be extremely useful in accomplishimg_LSA. The initial
plan fdr the’qpb gffort.was'to focus primary attention on -the HDR and data
generating technology, and to useé the DARCOM ADP/LSAR system to satisfy the
requiremenfs'of ALSAR. A detailed study of the DARCOM'system, ho‘bver,
revealed that it cogld not accommodate the UDB objectives for the ALSAR.
Becaufe the ALSAR is vitally important to the viability and utility of the
overall UDB, primary emphasis was shifted to development of this fully auto-
mated LSAR system, with secondary emphasiéﬁon the HDR. o

UDB FEATURES - ' .

Figure 3 show$ in bold-lined boxes the two major features of the

~UDB systemj the ALSAR»and the Aircraft Characperistics Data File (ACDF).

.These features were developed so as to be consistent and compatible with the

UDB system objectives discussed earlier in Figure 1 and shown in Figure 3.
A discussion follows as to the degree to which these objectives were satis-

fied in the UDB development effort.

Objective 1 - The ACDF represénts the HDR for currently operational air-
craft weapon systems. For each mission, design, and series (MDS), the ACDF
will contain design charaéteristics data and processed field data pertaining
to utilization, R&M, and -support cost parameters. In1t1a1 programs have

been developed to process data from DO56E and VAMOSt\ro update the ACDF.
ObJectlve 2 —-The automated ACDF provides convenlent and Select1Ve

access - to data via remote on-line CRT term1na1 screens. This capability will

assist users in determining the BCS for a new weapon system and selectively

retrieying BCS information. U51ng the same capability, users may retrleve

‘information from the ACDF to assist in determining the performance of

-productspin terms of R&M and support cost parameters.

4
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;lmpor tant and necdcd ‘capability;- first to permlt establishment of a BCS/LSAR,

jstruttlng manually BCS’ data that could: be loaded in ALSAR.

o
-assfst in systems eng;neerlng 1ntegration and to create, manage, and

'f;'be N developed’

‘to track the continuing performance of operdtmonal weapon systems. .;Theﬂh_:
’-_ACDF presents average values for numerous R&M and . support cost parameters ?=}g
.i’No trend data’ capablllty is provided in the prototype ACDF but it is. ',f-e
'fTChpetted that future’ UDB effonts w1ll address this need :

T . ) . L ) T -

Obiprtlvc 3 - The trnnblormatlon tables necessary to relate field data

Tto- ISAR terms hdve bdcn dcvcloped As d1scussed earller, this is a.very

and serond o permit validation of the new weapon system LSAR using ex1sting

tleld data collettlon systems.., Development ‘of this capabllity should be-

.

; dttompllthd ‘in future UDB cfforts Cae . - Sl .fiﬁ Lo

Users must manuallv create a BCS rtcord us1ng data elements ‘and values

b'purtcntlw rotrlcvablc from the-ACDF Using the BCS data retr1eved from the

fACDb users may utilize the f1eh§tkaSAR transformétlon tables for con-

s . . .
IS
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ObJeCtIVGS 4 7= The ALSAR system has been fully developed to sat1sfy

'A1r Force requlrements A BCS ‘may be loaded into the ALSAR and cross-

rclcrenced ‘to the¢ new weapon system LSAR. The system is- fully automated to

utitize.a common, cons1stent record for all ILS elements. ALSAR programs ",

are nva1lab1e to create Outputs from the LSAR that may be ‘batch loaded as’

1nput to standard loglstlcs models The ALSAR has. ap extens1ve output
s

,summary report capab111ty in accordance W1th standard Data Item Descript{ons

o

,(DID) typlcally requ1red in A1r Force programs ". s '/‘~ i .--‘ Ea
v . .

The AISAR has prov1s1ons for recording feasured: values\for R&M para-

mettrs requ1red to be tested durlng OT&E This: pr0v1sion may also ‘be used

“to enter=measured values to Valrdate the LSAR during the O&S phase . As
‘_dlSCUSSEd under Ob}ectlve 3 bowever, the ACDF capablllty to process field

3::ddta so as tb machlne output the requ1red LSAR measured values has not yet,
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ObJect1ve 8 - The same ACDF programs used for ObJeCtive 2 may be used:~v'
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SECTION III : *

TN

B

AUTOMATED LSAR SYSTEM

OVERVIEW . 8

N .
M -

As dlscussed in the previous sections, the ALSAR is a vitally important‘

part of the UDB »Specifically, the ALSAR is needed to satisfy Objectives 3,
4, 6, and 7 shown in Figure 1 and discussed in Section If. The ALSAR system
discussed in this section has been fully developed and partially tesfed,
using HH-60 helicopter data. Since December f9825 the system has been
successfuliy.used_in a production mode to suppo;t the Defensive Avionics
porpion df-;he B-1B Strategic Bomber Program.l As phis program progrésses;
tﬁe;ALSAk system features will be fully validated;for operational use on

o
other programs.

BASELINE . | R

, The DARCOMP 750-16 data elements, data definitions, and data shéets/.
records were uséd as the baseline for the ALSAR System. To the extent
practical; consistent with Air Force requirements, compatibility with the
DARCOM baseline was maintained. Substantive additions to the baseline were
necessary, however, in order to develop a fully automated system that would
satisfy Air Force and DOD requireménts, and brovide many useful and cost-
saving features for,industry:and Government users. Since the ALSAR is a
fully automated database system, none of'tﬁe DARCOM ADP/LSAR software or

programs are used: .
. A}

-

DOCUMENTATION , - S

The ALSAR system has been fully documented and delivered to the Air

Force. 1In Table 1 the 1nd1v1dua% documents associated with the ALSAR are
. . '?
listed. L . ¥
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TABLE 1. ALSAR DOCUMENTATION

Document - Purpose

Data Sheets - Data input sheets used by ALSAR

Data Element Descriptions - For data elements on -each data
sheet

Data Entry Instructions - For entering information about
each data element on,each data
sheet

ALSAR Users Guide - For using each feature of the
automated system

Access and’ Secuyity ' - On-line pyocedures to control

Manual-. database security

Maintenance and Update - Instructions for ADP maintedance

Manual " k\\ ‘ ~ and update

Software Documentation - Complete programming documen- N

tation for ALSAR system

Data Sheets

The ALSAR input data sheets A through J are listed in Figure 4 and in-
cluded in Appendix A. Figure 4 is actually a CRT menu screen of the on- 11ne
" ALSAR system. These data sheets ggntain all of the data elements in the
ALSAR system. The on-line CRT screens used to 'input data are designgg in a
manner consistent with the card record layouts on each sheet. A data sheet
status output report;may be machine éroduced, on command, in the format and
content

ical to each input data sheét. v
In APpeadix A the reader will notice that the basic 80-column card

was the result of an -Air Force

requirement that A N to retain consistency with the
v , . )

" Since the DARCOM ‘system is

U ]

80-column.card format along ith dupllc ien of key informatlon on ea hi,mx%f.

card. The fully automa;eﬁ AR system would permit fore simplified,
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SHEET

OPERATIONS AND MAINTENANCE REQUIREMENTS

ITEM RELIABILITY(R) AND MAINTAINABILITY(M) CHARACTERISTICS

TASK ANALYSIS SUMMARY ]

MAINTENANCE AND OPERATOR TASK ANALYSIS

SUPPORT AND TEST EQUIPMENT OR TRAINING MATERIAL
DESCRIPTION AND JUSTIFICATION

FACILITY DESCRIPTION AND JUSTIFICATION

SKILL EVALUATION AND JUSTIFICATION

SUPPLY SUPPORT REQUIREMENTS

AUTOMATIC TESTING EQUIPMENT/TEST PROGRAM SET DESCRIPTION I

TRANSPORTABILITY ENGINEERING CHARACTERISTICS

I : .

moanto>

‘UM Tam

K\OR.A LIST OF REPORT REQUESTS TYPE  RPTMENU

A : .
DATA SHEET MENU SCREEN
"y FIGURE 4 '

could be changed to display the Logistics Support Analysis control Number
(LSACN) only once, rather than displaying it on each card. In future UDB |
development efforts, con51derat10ﬁ7w1ll be given to designing the data
sheets in a manner consistent with the fully automated ALSAR system.

Initial user reaction to the ALSAR data sheets may be negative pecause
of the redundant key data elements appearing on all sheets and the data
elements added to the A, B, E, and H Sheets appear to increase the user
workload. 1In fact, the fully automated ALSAR system eliminates the need
for ,users to enter redundant data: The new data elements added to the data
sheets enable the ALSAR to satisfy multiple Air Force and DOD requ1rements

! and to facilitate.automated output ‘eporting that will result in significant
» N i

time and cost savings. ,

Data Entry Instructions .
= ' - j
All of the data elements on the ALSAR data sheets are defined in the

+ Data Element Descrlptlons (DED) document. The Data Entry Instructions (DEIL)
"(
\' -t —18-—
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document tells the user how to fill out each data sheet. Since the ALSAR is
fully automated for on—lihe data entry and update, it is not mandatogy that
users manually fill out data sheets..  In any case, users should be thoroughly
familiar with the ALSAR procedures and conventions regarding data entry in
order to capitalize on the many useful and time-saving features of the fully

automated system.

ALSAR Users Guide

While tbe DET instructs the user in how and where to enter theAreéults
of the LSAuon each data sheet, this_guidé describes the on-line and batch
functions of the ALSAR system and provides instruction for operation and
use of the on-line system. This includes procedures for retrieving CRT.
terminal screens to enter, update, and display information im the database
relating to any data sheet and also for requesting hard copy or tape outpuf

summary products and réports available from the ALSAR system.

Access and Security Manual-

This document provides instructions for establishing and controlling
the ALSAR database accessibility and security. While this on-line feature
is easy to use, it provides great ‘flexibility in controlling the access and

update capability of functional area users.

Mainten;hpe and Update Manual «
y .

~ This cument provides,information of interest only to computer center
personnel responsible for the maintenance and update of the ALSAR system,

This document, along With the complete software documéntation package, should
- L4

be sufficient to permit installation, operation, and maintenance of the ALSAR .

at a computer facility that has compatible hardware and system software.

)
SYSTEM DESIGN i ' : * 3.
-

Figure 5 shows the basic design approach for the fﬁll& automated ALSAR‘

\
system.. Notice that the ALSAR utilizes the Integrated Database Management
. . - .
(4
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System (IDMS) developed by Cullinet Corporation. The IDMS components used
are the Integrated Data Dictionary, Data Dictionary Reporter, On-Line Query,
Data Communications Monitor, and Database Manager. Clemson University
developed a general purpose software package for creating CRT terﬁinél
screens and performing full screen edits. This package is provided with the
ALSAR. T ' ' {\

All. on-line application programs are designed to run with the IDMS Data
Communications Monipor,.én efficient and multi-tasking communicatiqps monitor.

This enables excellent response,for larger multi-terminal real-time systems

and also provides for automatic journaling of all’ transactiens.y

~

IDMS
3 ‘e Integrated Data Dictionary
] Data Dictionary Reporter
[ On-Line Query
e Data Communications Mdnitor
[ Database Manager
N GENERAL PURPOSE " APPLICATION PROGRAMS
SOFTWARE - . e On-Line Features
[ Screen Mapping [ Batch Features -
. Full Screen Editing ® ANSI-COBOL with -
' embedded IDMS
verbs

ALSAR SYSTEM DESIGN
FIGURE 5\«

There are approximétely 300 application programs written to accomplish
the .on-line and batch functions of the ALSAR. They are written in ANSI C:}OL
with embeddedQIDMS verbs. Eachlprogram was dgsigned with funcbional
modularity in oyder to allow for ease of maintenénce‘and adaptation to new C
environments. The appliéaticn systeh coﬁtains a complete security subsystem
that can be used to control access to and modification of data b§.hsers.

This security feature also’ provides a complete audit trail of changes made

=20-
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during on-line operations.

~ GENERAL FEATURES
. S '

There are several important features of the ALSAR that relate to the

) z
overall LSA process and specific DOD requirements. ‘ ’

P ‘ ‘

LSA CONTROL NUMBER (LSACN)

v
’

The LSACN is a key data eleﬁent in the ALSAR system and is eomprised of
the Work Unit Code,(wUC) and the Work Breakdown Structure (WBS). This

approach accomplishes several important objectives addressed in DODD 5080-39

and MIL-STD- 1388(“1f1rst, it permits convenient and effectlve management of a
common,.con51stent database of 1nformation necessary to support all ILS.
elements. Second, it provides an effective mechanism to relgte field data to
LSAR data during the 0&S phase,bthus facilitating validation of the.LSAR for
a weapon system. Third, it provides an 1nherent cross—reference between WUC
and WBS for correlat on of support costs.to vaU1slt10n costs.

The ALSAR does not depend upon the LSACN to generate provisioning

\vtechnlcal dotumentation, as does the DARCOM system. The manner in which

ALSAR accomplishes automatic generatlon of prov151oning'documentation is
discussed later. ‘Since this abproach'is used, the ALSAR assigns LSACNs only
to the lowest reparable level of the end-iteﬁ. Assignment of LSACNs to
non-reparable items is not required. '

[

PERFORMANCE TRACKING

’

The Air Force typically requires‘that'the performance of specified
parameters be verified in OT&E and tracked during O&S; In order to achieve
the objecggvesyof the UPB, specifically Objectives 6 and 7 in Figure 1 Which
address this Air force requirement, several features were incorporated -into
the ALSAR system:

)

Additional Data Elements o . f

-~ Id

Numerous data elements were added to the A and B Data Sheets, as shown
k]

in Table 2. With these additional data elements thé required or allocated,

s.',{" ! "2_1_ 33



: TABLE 2.

A

1. PERFORMANCE PARAMETER VALUES

ALSAR PERFORMANCE TRACKING

FREOUIIED/ALLDCATED VALUE l PREDICTED VALUE

| e

SYSTEM LIVEL ONLY

SUNSYSTIM & COMPONENT LEVELS

{
e MISSION COMPLITION SUCCESS PROBABILITY

e AVAILABILITY:
PMC, PHC/H, PMC/S. PHC/MAS
NMC, NMC/M, NMC/S, WMC/MAS
FMC, MPT/SORTIE -

.y e BASE LEVEL )MH/FH: BOTH ORGANIZATIONAL LEVEL AND INTERMEDIATE LEVEL
SUPPORT GENERAL
SCHEDULED AND SPECIAL INSPECTIONS (03 & 04)
PREVENTIVE MAINTENANCE °
CORXECTIVE MAINTENANCE
TOTAL BASE LEVEL Mofi/MH

o BASE LEVEL: BOTH ORGANIZATIONAL LEVEL AND INTEZRMEDIATE LEVEL
4 MEAN MAINTENANCE W/H TO REPAIR (MMHTR)
MAXIMUN ELAPSED TIME TO REPAIR

e DEPOT MMB/M: :
PROGRAMMED DEPOT MAINTENANCE
COMPONENT REPAIR/OVERRAUL :

e MISSION RECONFICURATION TIME:

MEAN ELAPSED TDME
90th PERCENTILE
MEAN CREW SIZE

e ANALYTICAL CONDITION INSPECTION
MEAN ELAPSED TIME
MEAR MANHOURS

e QUICK TURNARGUND TIME
ELAPSED TDME
CREW SIZE .
AIRCREW MAN-HINUTES

e TFAULT DETECTION/ISOLATION AND PALSE FAULT INDICATION

e RELIABILITY: .

. MEAN TIME BEIWEEN REMOVALS (MIBR)
MEAN TINE BETWEEN CORRECTIVE MAINTENANCE (MTEM)
INHERENT MALFUNCTIONS (TYPE 1 MIBM)
INDUCED MALFUNCTIONS (TYPE 2 MIBM)
NO DEFECT (TYPE 6 WIEM)
PREVENTIVE (SCHEDULED REMOVALS) (MTBM)
MEAN TIME BETWEEN MAINTDNANCE ACTIONS (MIEMA)
RATIO OP MAINTENANCE ACTIONS TO MAINTENANCE EVENTS
MEAN TDME TO REPAIR

a

11. COST PARMMETER VALUES

FAULY Drricnounsounou AND FALSE FAULT INDICATION

RELIABILITY:
MEAN TIME BEIWEEN REMOVALS (MTBR)
MEAN TDE BETWEEN CORRECTIVE MALNT (MIEM)
INHERERT MALFUNCTIORS (TYPE 1 MTBM)
INDUCED MALFUNCTIONS (TYPE 2 MIBM)
NO DEFECT (TYPE 6 MIBM)
PREVENTIVE (SCHEDULED REMDVALS) MIBM
MEAN TIME BETWEEN MAINTENANCE ACTIONS (MTBMA)
- RATIO OF MAINTENANCE ACTIONS TO MAINTENANCE EVINTS
MEAN TIME TO REPAIR

BASE LEVEL MEAN® MAINTINANCE MW/H -
PREVENTIVE :
CORRECTIVE

DEPOT LEVEL YMi/FH AND MEAN TIME TO REPAIR (MTTR)
WORK UNIT CODE BY TASK CODE: (TASK SUMMAXY)

TASK MANHOURS
NO. OF MEN/TASK

N ESTIMATED | ACTUAL

] [

SYSTEM LEVCL ONLY |

o ESTIHATEZD AND ACTUAL UNIT (FLYAWAT) .COST - BOTE RECURRING
« & NON-RECURRING

e ESTIMATED AND ACTUAL ANNUAL 04

e INITLAL SUPPORT EQUIPMDNT C0ST 3 poTe &
PECULIAR S.E. -

SPARES COST - BOTR INITIAL AND REFLENISHMENT SPARES
BASE MATERLAL COST/YR )

BASE POL COST/TR

TEQHNICAL PUBLICATIONS COST & QUANTITY

TRATHING COST - PERSONNEL & MATERIAL/EQUIMMENT
NUMBER OF PEOPLE TRAINED &"KBN SKILLS REQUIRED
PROGRAMMED DEPOT MAINTENANCE COST/YR

COMPONENT REPAIR/OVENHAUL DEPOT COST/TR

INITIAL DEPOT SUFPORT EQUIPMENT COST

PACILITIES COST - BOTH FOR BASE LEVEL & DEPOT LEVEL

BOTH AT BASE & DEPOT
LEVELS .

‘e o o o o o o o

ERIC

Aruitoxt provided by Eic:

e BCS SUPPORY COST
e NEI SYSTEM SUPPOR

) Y
o ) T et ~22-
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predicted, and measured values of performance‘parameters may be recorded and
tracked throughout' the life cycle of a system. These parameters may be
measured at the sysUHn?nwjor subsystem, and component levels if desired.

At the system level, data elements were also added to the A Sheet to
capture predicted and measu}ed vaiues'of selected cost parameters. The
predictedmvalues woq}d be entered early in the development phase, and the
measured values during the production phase. This informatiop would be
valuable:. in the future.for establishing cost estimating relatioﬁships and
improving pfedictions on future weapon system programs. At the subsystem and
component'levels, the UDB will use the ACDF to capture selected VAMOSC dat; .

to track cost parameters for a weapon system. v N

.

Task Codes i /

The_ALSAR uses the following approach to assign maintenance task codes

for Air Force applications. The fifth and eighth positions of the Task Code

use unique task identifiers, as applicable, to facilitate cémﬁarability
between LSAR and field data sy8tems.. All other positions_of the Task Code
are assigned in accordance with MIL-STD-1388-2A. The manner in which ALSAR
utilizes the WUC and Task Code is crucial to Qerifying the .LSAR for a
weapon system after fielding. |

How Malfunction Codes and Work Center

The ALSAR D Sheetrincorporates a How Malfunctioned (How Mal) code
for -further relating the LSAR data to field data: The ALSAR also uses an
automated scheme to relate the Skill Specialty Code (SSC) primarily respon-
sible for a task to a pérforhing work center, thus providing another
hecessagy link for comparing LSAR data to field data.
Maintenance Events/Maintenance Actions '

There are other features incorporated in the ALSAR system to bridge the
inherent gap between LSAR and field 'data. For example, the procedures'for
documenting maintenance requirements on the B Sheet result in automatic

1 .
identification of maintenance actZfons that comprise a maintenance event. All

: ' | ©=23- | 35
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of the above features, plus some provided but not mentioned here, are jneeded
to effectively utilize field data to update and verify the LSAR; thus making

the ALSAR a useful tool throughout the life cycle of a weapon system.

ALTERNATE ACTION

Each ALSAR data sheet has a data field to record an Alternate Action
Code (A, B, C, etc.). When an LSA/LSAR is accomplished for multiple design
concepts, the Alternate Action Code is used to partition the data for each
separate concept. The Provision is useful in trade—off studies AEd provides
a permaneet-record, if desired, for .candidate approaches considered. Since
the Alternate Act}on Code is a key parameter, the'alternate‘chosen as the

final design is designated as Alternate Action A. In this way the primary

LSA/LSAR record for an entire end item will be partitioned under a single

Alternate Action Code. Alternate Action Code Z is used to designate the

BCS for the new weapon system'witﬁin the UDB, thereby providing a fully

automated BCS 'conveniently cross-referenced to the new weapon syétem LSA/LSAR._'

LSAR REVISIONS

The specific LSA/LSAR.requirements of any given program will determiﬁe
the extent to which the ALSAR data sheets are completed. For each card on
each data sheet required by a given acquisition program, users may determi?e
the specific date elements that must be filled in to constitute a completed
card. Some programs may require ali data elements on a. given card, while
others may require only a portion of the card to be filled in. The point
is that only the user on a given program will know what constitutes a com-
pleted card and data sheet. . ‘ *

The Update Code (UC) in the right-hand column of eacﬁ card ‘(see Appendix
A) will be used to indicate whether the card is in-work or completed. Wheﬁ
the user’changes the card status to 'completed,'" the ALSAR wiil automatically

record and track.subsequent revisions using the UC and date. The same is

~true for a completed data sheet. This provides an automated capab111ty to

assist ILS Managers in monitoring the progress of LSA/LSAR activity in terms

of initial completion status, as well as the revisions made to completed

.

24—

36



A

work. From an historical perspective, this capability will provide an LSAR
audit trail that may be qsed'threughout the life cycle of a weapon system.
This may be particularly useful when tracking the performance-bf key para-
meters, since it will provide a date benchmark corresponding to eeuipment

modifications during 0&S.

~

"EFFICIENT DATA ENTRY E ' N

As mentioned earlier, the ALSAR data sheets were patterned gfter the
DARCOMP 750-16 formats. As a result, there is significant redungancy“ofikey
data elements on most of thejdata sheets The fully automated ALSAR has been
designed to eliminate the requ1rewent for the user to enter redundant data.

Some &f the automated featuresAiﬁcorporated to save user time and effort are

‘ discussed below.

Key Parameters

~

‘ . . ‘ ¥
The ALSAR database is structured to utilize key parameters such as .the

LSACN, Alternate Action, and Manufacturers Part Number (MPN). While it is’

necessary to specify key parameters when using the on-line system, the”

.machine wili automatically enter these specified parameter ‘values on multlple

cards, as appropriate. For example, it is not necessary to enter the LSACN

“on each card of the A, B, c, D1, E, F, and G Sheets. =

Header Information ‘ T 2

o

The first three cards of the A, B, and C Sheets contaln identical”
header information. When an A Sheet is completed for the system and maJor
subsystem levels, the ALSAR will automatlcally enter the B .Sheet header
information. S1m11ar1y, when a B Sheet_1s completed for component levels,
the C Sheet header informatioh willﬂautOmatically be entered.

When information describing a part is entered on the B; C, or DI Sheet,

"the ALSAR will automatically enter selected parts information in the Supply

Support (H Sheet) record or the Support/Test Equipment (E Sheet) record, as

appropriate. This provision not only saves data entry time, but insures

-25-
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,for th1s logistics resource.

consistency between the maintenance, supply support, and support equipment

. /.
records. . -

b

Multiple Applications

The first time_a Line Replaceable Unit (LRU), Shop Replaceable Unit-

- (SRU), or repair part'is‘recorded in the maintenance record (B, C, or DI

Sheet), a basic Supply Support record (HO1, HO2 and H03 cards) will be

CbtdbllShEd for that part. This ba51c record will not be repeated even

‘though a part may be used in-multiple applications in an end item. For each

individual appllcatlon of the part, only the appllcat1on significant informa—
tion must be entered. The ALSAR system transfers available information to
the basic record the first time a part 1s identified, and prompts the user

to complete the . basic - and application s1gn1f1cant information. For'sub—

sequent- appl1cat10ns of that part, the ALSAR system notifies the user that

4)

_only appllcatlon significant 1nformat10n is needed, and automatlcally

7 lf )
0
aggregates relevant prov1s1on1ng "information for the part. " ’

The same process is used for _support and test equipment on the E Sheet.
The f1rst time a part1cular piece of equ1pment is required to support a
maintenance task,. the mach1ne will. transfer the available 1nformatlon and
prompt the user to complete a basic E. Sheet. When subsequent malntenance

tasks requ1re this piece of equ1pment the ALSAR will automatlcally record

,these requ1rements by ma1ntenance task and’ the item being supported In a RN

similar manner the ALSAR permits a ba51c record for each Fac111ty (F Sheet)

'and Sk1ll (G, Sheet), and automat1cally records each individual requirement

NARRATIVE DATA ? '{r';gu~'”””:ﬁ;*"x}:'“‘;q y

(S

The narrative cards on the ALSAR data sheets incorporate a card letter

:jand sequence 11ne number (Seq No.) prov1s1on that enables virtually

unllm1ted space for narrat1ve ‘information. This pr0v151on will enable LLS
Managers to further 1ntegrate and support the efforts of those responsible -
for technical manuals through the ALSAR. The prov151on is required to: enahle
the ALSAR to produce 1mportant output reports such as . the Support Equ1pment -
Recommendations DOCument " (SERD) . Lo Cor ey
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.ON-LINE PROCESSING _ | e
. o
\ } The ALSAR system utilizes on line CRT termlnaltscreens to enter, re-
tr1eve, and. update 1nformat10n in the LSAR database.* In add1t10n, all of the
output products avallable from ALSAR may be requested using the on-line

system. The ALSAR Users Gulde shown in Table 1 provides the detailed infor-
<

mation for operation of the on-line system. " el !

- MENU SCREENS E _ B ' o

2. ¢

Th1rteen menu screens are provided for those getting a qua1nted~w1th

“ the system. Flgure 4 'is the menu screen that-” shoWs all of the ALSAR data

sheets. Plac1ng an X by one of the data sheets w111 cause. .the menu for that

sheet to be d1splayed For example, placlng an X by the A—Sheet will display

. the A—Sheet ment screen as shown in Figure 6. All of theteard records on- the

A-Sheet are shown in “‘Figure 6, ‘and to display a screen for a particular card g

(N . . B )

record, the user would. simply place an X by the desired card. g

N ) 4 oup
ALL cOunaan azquzgs o . L ~
i ¢ LSRN o o ALTacT : o
‘4; ﬂtmmémsfﬁfg. - ' ) i
. . ’ _ d01 _.;.U‘: ' a07 _ al138 )
. - ‘_'962“' a08 als
: - _ Aoaaif a09 als
N ' L : A038 al0. Als e
v'f_ ' S 204 All A17 T
”ﬁ3; --l, 208 A2 ala
o j.’_A_'édg _ AL A19 " .
\\\‘7 Eﬂz couitaND’ AFTER EACH OF THESE MAY BE UPDATE  # '’ FORCE <//)
Jf?;f;,ch"" A-SHEET, MENU SCREEN
S " FIGURE 6 . - o .
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Aruitoxt provided by Eic:
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“\__,—-’-bv/ ' | OPR uxm-oi DATA EHEET A, ORG LEVEL/ON<EQUIP MAINT. AFAQID. AFADIU
. v ¢ 000K

.

DATA ENTRY SCREENS e

'
There are 70 on- -line screens to enter,,retrleve, and update 1nformat10n

a

in the database. Each. screen consists of data elements for one or more card
records on one of the-data sheets in Append1x Al Flgures 7 and é are repre-
sentative examples of these on- llne screens.w Flgure 7 1s the screen for the
AO5 and AO6 cards of the' A- Sheet, and Figure 8 is for the BOl BOZ, and--f
BO3A cards of the B- Sheet “Each on -line screen may be called by s1mply

enterlng a command for the deslred card along w1th the requlred parameter&.

..... xwmwmmmm“armn/a/xxl o !

]
N . { CaRD: ‘A0S LSACGH 100000000 NUMBER STS sunonmus) i
o DAILY INSP; MEAN ELAPSED TINE(22) MEAN HAN HRS{27) |
PREZOP INSP: MEAN ELAPSED “TINE(32) NEAN MAN HR3(37) I .
s, AOSTOP INSP\ MEAN ELAPSED TINE(42) . MEAN MAN HRS(4T) T ' ., .
1 'WHOME STATION MEAN ELAPSED TIME(52) ' HEAN MAN HRS(57) : s

!
;
| s
_,T = INTERM INSP: MEAN ELAPSED TIME(62) 5 -mn HAN HRS(67)
R
l \ il

|
—_—

i 'r . 1
i ‘s ms LSACN 1000000000 . o
| PERIODIC INSP: MEAN ELAPSED TIME(16) MEAN MAN HRE{21) . " |
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E-SHEET ON-LINE SCREEN i
,,Tﬂalso'contains the E02, EO3A, and E03B cards. When the screen 1is retrieved,
'vftho LSACN is machine entered in each card _as 1nd1cated by the X's in the,
S ISACN ﬁlelds. o N
& " _"__ . - ‘ "
R AR ‘lhe numbers in parentheses after each data element deno%e ‘the column
. vnumber of the f1rst pOSltlon for‘a data element field. Th1s ﬁeature will
s e - K W
e PR reduce crrors when dat& are beLng entered from hard-copy worksheets. The .
S aZScreen cursor 15 programmed-to ‘move automatically to the next, unfilled
. d\td f1eld to slmpllfy and expedlte data entry. . o
. . 'v‘;\t"v :'» L
a Lo . ".. Q.'A/_‘., -
'v_ENT'E'RINc DATA e
e - 0nce a. screen has been dlsplayed the user may complete all or part
. ” .
of the data elementS, as des1red Changes or corrections may be made on the
screen prlor'to h1tt1ng the ”ENTER" key on the terminal. -The "ENTER”'key
records the screen display on the ALSAR database, assumlng ‘data have been
entered by thc user.
. .
data elements.
n
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The edits performed on each screen are descrlbed in the ALSAR Users Gu1de,
and generally cons1st of chc(ks for requ1red presence, alphanumerlc
characters, field size, speclal codes, and format. When the user attempts
to enter data that do not pass an ed1t check, the CRT terminal screen will
indicate the errorvby flasbing the.affected data element fieid and will not
allow any of the'data on the screen to be entered in the database. - At this
point the user has two options. Fi}st the user may correct the'ertant
data on the screen and then enter them in the database. Alternately, the
user may force the errant data to- be entered 1n the database. Thls‘ls‘
accomplished by using the Force'(F) command and tben pushing the "ENTER"
key. The F. command WOuldfbeuused when it is not convenient or possible to
determine: the cause of .an error immediately, and the majority of the data

1
on the screen are cor'rect. ' : !

.

) ’ k)

DATA RETRIEVAL . =~ . . ;

N 8 “ .
° b T b .
. When 1nform5tlon has been entered on the database, such data may. fe

re:rlev;d ?éé displayed by simply calling the screen for the card, w1th
;approprlate parameters, on which the data were entered. When errant data

were forced, the ALSAR system will display the'eézantpdata field with a |

series of question marks (???), whether retrieved qn 11ne or oj’bard copy

piiﬁ printout.

DATA UPDATE _ , $

Except\for key parameters which are protected -fields, any informa-

tion in the ALSAR database‘may,be updated at the discretion of a user.

° “ . -

;:§.After»the appropriate on-line screen containing the information of interest
is retrieved, the UPDATE (U) command would be used to aétlvate th1s mode. 5;53£
At this p01nt the ‘user may make any de51red mod1f1cat10ns or deletlons by
S1mp1y typlng over the ex1st1ng data and entering the updated informaﬁlon

in the database. ' :

When an bpdate is accomplished on a card previously coded 'COMPLETE"

.

in the Update Code (UC), the ALSAR will automatically record the update as

. a modification ‘to the‘LSAR. The purpose and value of this feature was .
. CE— : v » : : . L
- @ C AT

| . ]
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discussed ecarlier.

GLOBAL CHANGE . CAPABILITY

e

At t1mes 1t£may be necessary\to change key parameter values (LSACN

e e

MPN, ‘etc. ) previously enéered in the database. While such changes are not
possible using the UPDATE command, batch programs are provided to actomplish

changes in a global-manner. For example, if an LSACN requires a change,

"this program will replace the old LSACN with the new LSACN at every appro-

priate location throughout the database,

GENERIC,(OPY CAPABILITY

~ When an LSA has:heEhbaccomplished on an item and the LSAR entered in
the database; the user may find that all or part of this information may -
be applicable to.another item for ‘which: LSA/LSAR ig.required. The ALSAR
system will, on user command, selectively copy all or part of the database
record for one LSACN to another LSACN, whether it be one card or multiple

data sheéts. Once the desired copy function has been accomplished, the

+ update capability would be used to make corrections, as necessary, to

satisfy unique requirements of the newly created LSACN record.

MATNTENANCE AND SUPPEY'}':_

Supply supportfrequ1rements are bas1cally derived from maintenance

reqquements, as are‘the requ1rements for personnel, support equipment,
training, training equipment, facilities, and technical manuals. Maintenance
requlrements are der1ved from the : system level operational and support con-
cepts, and from detailed R&M’analyses at all levels of hardware indenture.
The ALSAR system incorporates features that, in essence, take the main-
tenance requirements documented on the B, C, D, and D-1 Sheets and automat-
ically .create basic records of other support requirements on appropriate

data sheets (E, F, G aud H). These features were mentioned earlier in the

paragraph ‘addressing efficient data entry for multiple appllcatlons. Using

"this approach, the ALSAR system assures Con51stency and compatibility

»
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between the mainténancé requirements and‘the other ILS elements.

Portions of the B, C, and D1 Sheets are used to drivelthe supply
_support requiremeﬁts documented on the H-Sheet. The CO3 card is used to
establish the top-down hardware breakdown in accordance with engineeting .
drawings and the MPN to Next—Higher—Assembly'MPN relationships. Usiﬁg this
information, the ALSAR automatically creates H40 cards from which the
Provisioning Parts List'(PPL) is machine produced. Using this app;éach,
the ALSAR ellmlnates the need to use the LSACN to produce provisioning
technical documenpatlon as required by DARCOM. This permits the LSACN to
be assigned only to the reparable level using the WUC/WBS, which in turn
results in the significant aévantages discussed earlier. Non?reparable

\
items are appropriately accounted for and documented /in accordance with

.standard reporting requirements. ¢
ghen specific LSA requirements for a given acquijgdgion program do not
logically result in a complete top-down bréakdown ‘ e MPN to Next-Higher-

Assembly MPN relationship for the total system, the user would utilize the
ALSAR on-line system to enter H40 cards to add missing parts, as applicable.
The ALSAR syétem processing will notify the user when and where gaps in s

the PPL exist.

.- BATCH PROCESSING

5

INITIAL BATCH LOAD

3

The Initial Batch Load can be used for initial loading of the data-
base or for subsequent additions of new records if the key information is
uniquéi It. is not intended for update or editing capability for existing
data. The system accepts ALSAR card fbrmatted data from sequential files.
There are three phases to the load process, each of which performs edits on
the ingut data and produces a report. These reports should be used to

guarantee the integrity of the loaded database.

-32-
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Pha sk_l

In this phase the card images are read, edited individually while flow
assurance editing is done, and'finally, the narrative data are separated
from the rest of the inputs. The first report that is produced from this
phase is a control report which is to be used until this phase is com-
pleted. It is a sequential listing assigning a control dupmber for future
referencg. Next an edit report is prqducéd detailing whith fiblds are in
error and indicating whefher insufficient previous cards have been received.
This reﬁort also warns of possible key barameter information problems that
may be encountered in Phase 2. Regardless of the error, all should be
corrected to insure a’ sound database. The edits performed are identical
to those for the on-line data entry process. ‘Phase 1 should be rerun
until an error-free run is obtained, or it is determined that all remaining

errors are inconsequential. ' ™

Phase 2

Most of the database records consist of multiple cards, bu£ sometimes
a card is used to create one détabase record and occasionally cards are
broken down to produce mﬁltiple database records. Phase 2 performs the
function of breaking down and/or building up the cards to obtain these
records.. It produces a sequenbiél file and a report which warns of in-
complete information, duplicate information, or unidentifiable data detected
/ in this process. The report identifies the sequential number that was

assigned in the first phase, pinpoiqting the exact card to be checked.

Pﬁase'g
The third and final phase takes the records created from Phase 2 after ~
C all errors are corrected and actually stores them onto the database in their '
appropriaéé\bosition. Again some errors may be detected since records are
connected to each other in a like fashion as the cards were in Phase 2.

When duplicates are.found, or inadequate connecting records are available,

f then an error is flagged to indicate further action is required to store

L
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the record properly. _ - '

SUSPENSE REPORT

There are times when it is appropriate to store cards onto the data-
base which have a field in error. This may be done from thé Initial Batch
Load when all of the card edit errors are not corrected in Phase 1 of that-
process. Errors may“also be"tored from on-line processing. Wheén an
eléﬁent-fails to pass an edit, the element will blink on the screen. If
the error cannot be corrected, the usger can force the rest of the data on
the screen to be stored by typing an "F" for forced update in the command c:.if‘d

field and pressing the "ENTER" key. The element in error will be stored

as question marks. This feature allows the valid data to be stored and

available for use, and saves the time that would be required to re-enter
' -;g?,, S T
AT e

the data from scratch- later. . :
Each datgbase record has a suspense flag th@wnl be set when an‘erﬁor PN ‘

is stored\ln tha

.,_..

record Periodically, a Suspen e Report w111 1dentrfy N _fip:ﬂ
all cards that have elements in error. The Software W111 re—edit all e
records that are flagged suspended If ali‘errors in the record have been
corrected, the suspense flag is turned off. All remaining errors will be
included in the,Suspense Report.

The Suspense Report is used to insure that errors are identified so
that corrective action can be taken. Errors listed oh:the report are
sorted by card type, by LSACN. The card-images correspond to the data
sheets, and errant data elements are 1dent1f1ed Errors may be corrected

by calling the screen w1th the data in error and re-entering the element

‘using the Update Command.

TURNAROUND DOCUMENTS

When data are eritered on the database via on-line or batch processing,
the ALSAR will generate a Turnaround Document if desired hy the user.
These hard copy printouts display information in data eheet format and ©
provide additions/changes to the database that occurred during the ﬁ
processing period since the last turnaround was generated. When database

P -34-
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transactions were modifications or dpdates to information previously
entered, the Turnaround Document will display a before and after image.

The purpose of the Turnaround Document is to provide a hard copy
printout of information actually loaded in the database to functional area
users who are responsible for the accuracy and cémpieteness of the data.
Data”elements that did not pass edit checks énd were forced on the data-
base will appear as question marks on the Turnaround Document. The ﬁser may
uge thié document to verify and correct data entries; This would be ﬁartic—
ularly useful when engineersyanalysts responsible for data quality do not’

actually perform the data entry. Managers could use the Turnaround Documents

to monitor the LSA/LSAR activity gnd for hard copy backup files, as desired.

PROMPTING DOCUMENTS

Although systéms engineering -is a highly iterative'process involving
. many different functional areas, it can generally be described in the fqlloﬁ-
ing way. The process starts with design engineering activity. Next, the
results of design engineering are used by reliability engineering to\
accomplish failure modes, effects, and criticality analyses (FMECA) and other
important functions. Next, the results of reliability enginéering would be
used by maintaingbility engineering to determine the maintenance and support
requirements necessary to achieve and sustain a fully mission capable.weapon
system. These three steps can be thought of as occurring in a serial manner.
When makntainability engineering completes the detailed task analyses-and
identifiés support requirements necessary to repair and sustain the weapon
system in operational status, the activities of many other functional areas
may be accomplished in a generally parallel manner.
® . The ALSAR system uses Prompting Documents to assist in the integra-
 tion of all functional area acfivities involved in the systems engineering
&process. When information is entered in the database by one functional
- area, the ALSAR keys on selected data fields to determine if the data
entered are needed by another functional area user. If so, the machine

generates a Prompting Document to that functional area. The Prompting

Document preprints information needed by the next functional area to
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accompllsh addltlonal LSA and reminds the user that additional LSAR input
data are now owed to the system. _ The information on the Prompting Document

- is extracted from portlons of the data sheets in Appendix A and is presented‘
in a format consistent with these data sheets.

Figdre 10 shows the basic appreach used to generate and distribute
Prompting Documents. It is seen that specific data.sheet cards generally
relate to the functional area across. the top. The card numbers in the
body of Figure 10 relate to the date sheets in Appendix A. Since the
specific funcflonal area . responsibilities may vary from one organization'to
another, the promptlng scheme is table driven. That is, the Prompting
Documents may be flex1b1y tallored ‘to flt any particular organlzatlon.

-

_—
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vl . R BREAKDOWN
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. L

‘GENERA ION OF':}’ROMPTING DOCUMENTS
X .‘; EIBURE 10

Figure 11 shows the‘process{beginnlng in Step 1 with design engineering

entering a functional dqsxgn«descfipg1on of the item under analysis. A

Turnaround Dotument is. sent ba@k ﬁo deS1gn englneerlng, and a Prompting

Document is sent to re11abillty‘eﬁg1neer1ng, Step 2. When reliability enters

the information it owes the system,”the process is repeated and a Prompting

O
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Document is sent to maintainability'engineering,”Step 3. When maintain-
ability engineering enters the information it owes the systém,-Step 4
simultaneously sends prompting documents to one or more functional areas as
shown on the right side of Figure 11, depending upon the particulap’support
requirements. That is, if support requirements for that functiona} area k
exist, a Prompting Document is sent; otherwise, it is not sent. |

v i
@ - @ ©) |
DESIGH . RELIABILITY MAINTAINABILITY
ENGR ENGR ENGR I HUMAN FACTORS

o l SUPPORT/TEST EQUIP ]

0
- <" PROMPTING :
LSAR CONTROL: GROUP
=

INPUT OUTPUTS

‘ SUPPLY SUPPORT l

s,

: _ DATABASE ,

r TRANSPORTATION J

\>— OUTPUT SUMMARY REPORTS (| SAFETY

TO USERS ON COMMAND

USE OF PROMPTING DOCUMENTS ‘ -
FIGURE 11 —

In actual practice the systems engineering process should inQolve
Design, Rbliégility, and Maintainability Engineering working as a team to
investigate and evaluate. alternative design concepts in an iteraiive closed-
loop manner. Similarly, the maintainability engiﬁeers should.team with
Provisioning, Technical Manuals, and other functional areas to evaluate the‘
overall support requirements and capabilities. . This evaluation, in turn,
.§h0u1d be fedback to the design and R&M loop to insure that supportability

factors influence design alternatives and decisions.

o | | -37- 49
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The Prdmpting Documents provide a useful mechanism to enhance.timely
integration and feedback 'in the overall systems engineering. Managers
could use this.capability as a tool to assist in formally drganizing thé
integfation activity gnd in monitoring the results, '

LSA/LSAR PROGRESS REPORTS
V]

Managers and functional area analysts may, on occasion, have a need
to review the current status of the LSA/LSAR effort for'a given program.

The ALSAR system currently provides two reports for this purpose.

LSACN Status Report

- This report has been designed to list all of the active LSACNs associ-
ated with a given program effort. The report, which may be reqhesfed using
an on-line menu screen, provides a list of ;11 cur;éntly active LSACNs in
the database for a specified end item. For each LSACN the report will list
all of the data sheets that have been entered, along with the date thatveach
sheet was last revised. If the LSACN.requires new skills: the G-Sheet for
each of thé required new skills is reported along with‘thé status of each
G-Sheet. If the LSACN requifes facilities, theﬂF—Sheet for each required

facility is reported alopg'with the status of each F-Sheet.

Data Sheet Status

a

The ALSAR system will provide a hard'copy priﬁtout'ofvthe current
status of the data sheets that exist. for a sbecified LSACN. The on-line
screen shown in Figure 12 may be used to obtain this output. The user
may specify one or more of the daté sheets. The outpﬁf will include all
of the information in the database for each/sheet requested, including
narrative. The format and;content of each sheet wiil bevidentical to
those of the corresponding data sheet in Appendix A,.excebt that cards for

which no data exist will be omitted. The data sheets requested will be

printed in alphabetical order.
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THE H SHEET REQUEST REQUIRES _ H- ‘
MPN . END-ITEM LSACN

DATA SHEET STATUS
FIGURE 12

REPORTING SYSTEM

Many reports may be generated by theAALSAR system. Table 3 lists the
reporﬁs that fully comply with standard specifications.

-

DARCOM W§BA REPORTS - - | - .

“'The LSAhsummary reports shown in Table 3 are the standard DARCOM reports
that the ALSAR system is programmed to generate. The reportS shown are
those currently required by the -Air Fo}cei The ALSAR also gene}ateg the . =

P-220 outputwfor provisioning purposes.
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TABLE 3. ALSAR OUTPUT REPORTS

arly
LSA SUMMARY REPORTS

»

- LSA-01 DIRECT ANNUAL MAINTENANCE MAN:HOUR BY SKILL SPECIALTY

CODE AND CATEGORY OF MAINTENANCE -
LSA-02 PERSONNEL AND SKILL SUMMARY .
. LSA-03 RELIABILITY AND MAINTENANCE SUMMARY. .
LSA-04 MAINTENANCE ALLOCATION SUMMARY . .

LSA-05 SUPPORT ITEM UTILIZATION SUMMARY ;.
LSA-06' CRITICAL MAINTENANCE TASK SUMMARY:' v . : : N
LSA-07 STPPORT ITEM REQUIREMENTS BY -SKILL SPECIALTY CODE . ° ' . L
A AND MAINTENANCE CATEGORY | wrl ' i
- LSA-08 SUPPORT ITEM REQUIREMENTS BY MAINTENANCE CATEGORY
> AND SKILL SPECIALTY CODE
LSA-09 SUPPORT £y§ LIST
LSA-10 SUPPORT -LIST .
LSA-11 SPECIAL TRAINING.DEVICE SUMMARY
LSA-12 SPECIAL FACILITY REQUIREMENTS ‘ .
LSA-13 - SUPPORT EQUIPMENT ‘GROUPING NUMBER UTILIZATION
.- SUMMARY , E
- LSA-14 TRAINING TASK LIST S
N . LSA-16 ° PRELIMINARY MAINTENANCE ALLOCATEON S Y
LSA-17 " " PRELIMINARY MAINTENANCE ALLOCATION SUMMARY TOOL PAGE
LSA-20 |, ° TOOL AND EQUIPMENT REQUIREHENTS -
LSA-27 . SPECIAL TOOLS LIST . ..
LSA-30 SPECIAL TOOLS LIST B : -

DATA ITEM DESCRIPTIONS

DI-S-6176 SUPPORT EQUIPMENT RECOMMENDATION DATA (SERD)

DI-S-6177 " CALIBRATION MEASUREMENT REQUIREMENTS SUMMARY (CMRS) : .
DI-v-6183A/M  CONSOLEDATED SUPPORT EQUIPMENT LIST (CSEL) . h
DI-L-6147A ‘PRESENTATION AND PACKAGING DATA

DI-V-6181/M REPAIR PARTS/GSE PRICE LIST (JET ENGINE)

DI-V-6185A/M LIST OF STANDARD/MODIFIED HAND TOOLS

D220 AFLC PROVISIONING SYSTEM !
DI-V-7008 COMMON BULK ITEMS LIST (CBIL) ot
DI-V~7006 /M INTERIM SUPPORT ITEMS LIST (ISIL) , :
DI-V-7004 LONG LEAD ITEMS LIST (LLIL) : -
. ’ DI-V-7002 PROVISIONING PARTS LIST (PPL)
P { ! ’ DI-V-7005 REPAIRABLE ITEMS LIST (RIL) ’ ) - . . i
Y DI-V-7007 TOOLS AND TEST EQUIPMENT LIST (TTEL)

DI-V~7016D/M  PRE-PROCUREMENT SCREENING -
DI-H-3256 TRAINING EQUIPMENT LIST (TEL) :

* DATA ITEM DESCRIPTIONS (DID).

Table 3 also shows many complex reports that the ALSAR can generate .
. in total compliance withrstandard DIDs. . The SERD, CMRS, and CSEL are
reports that are extremely costly to accompllsh manually Using the '
ALSAR procedures and conventlons, these reports are completely machine

s

generated Likewise, the provisioning techn1ca1 documentatlon 1lsted

is completely machine generated.

REPORT SELECTION SCREENS

ALl of the reports 115ted in Table 3 may be requested via on-line

report selection Screens. Figure 13 is the Report Menu screen f%om the

ALSAR Users Guidei Placing an X by the desired . report will produCe the '; i s
e .7 52 ‘
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© - approprlate Report Selection Screen. For example, if an X% :was Dlaced

by CMRS the‘Report Selectlon Screen shown in, Flgure 14 would appear.

. " v
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f LSACN

. {SERD ONLY)
END ITEM LSACN )

. {CHMRS ONLY)
END ITEM ACRONYM CODE

(CMRS ONLY)

CMRS REPORT SELECTION SCREEN

o ' FIGURE 14
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"% This screen is also used to request the SERD and CSEL reports The user
‘ - would then enter ‘the 1nformat10n necessary to speclfy the CMRS report for ®
the desired end ‘item, 1nd1cate‘how many copies are des1red, and specify T
the location of the printer to be used to produce the hard copy report
All of .the output reports have s1m11ar Report Selectlon Screens, S
with the requ1red report spec1f1catlon parameters 11sted

n . o . e

TAPE OUTPUTS

"‘-", e e . A
-

The ALSAR system can algo generate tape outputs that may be used as
. ylnput to three standard models used by the A1r Force, the Mod—Metrlc, o

NRLA and LCOM. . o S
e Flgures 15 and.16 are the on= 1ine Report Selectlon Screens for
'request1ng the ALSAR to generate the output ‘tapes for the MOD—METRIC ,
and NRLA, respectlvely.-: pseudo Base Level History Tape (ABD6DA) and s
TIHVB 4 Master Flle Tape are generated for input ¢o the ‘LCOM. The ALSAR
'*~d‘Users Gulde prov1des detailed instructlons for bu11d1ng a constant data

‘f11e to enable the ALSAR to generate the, ABD6DA us1ng LSAR data.

S A e "

REPORT REQUEST SUMMARY

The ALSAR has an on- -line sdreen that d1sp1ays a current sqatus summary
of all the reports that have been requested by a spec1f1c user buththat

have not been printed. This screen may be used to. check the status ofa : ¥' )

. - ) -
» - . 3

report, to delete or hold a report, or to initiate some changes to the

original ‘request.

ad
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ATRCRAFT CHARACTERISTICS DATA FILE.™ ¢ . .

. ~ i . . .

: . - . ) o . ’

st Co GENERAL , ,

. . A, o [ 3

In: th1s section the. cyrrent development statlis of the protytvpe .

. Adrcraft” Characterlstyks Data File (ACDF) is presented 1n summary form.

1 e

The rzader is entouraged to.review again Flgure 1 and the d1scuss1on of the

conceptual UDB approach and obJeetlves presented 1n Section II. 1In
addltlon, the reader.is encouraged to review again Flgure 3 and the dis-

o
. . . »

cussion of the UDB features relative to the overall system objectives.

PURPOSE. AND USE’ .

The purpose of the ACDF is to prov1de a mechanism where
and 1ndustry users have convenlent and t1me1y accgss to design, R&M and
support cost’ 1nformatlon about ex1st1ng operational a1rcraft weapon systems.
Primary users of the ACDF would. be those from Government and industry who
areﬁresﬁonsible for the_acquisitdon and support of,new weapon systems and

equipment.. " o : o

nceptual Phase -~ = . o . ks

R

In- the early weapon system plann1ng stages, the ACDF would be useful .
1\1
to those respons1b1e for establlshlng system and maJor subsystem requlre—

e

ments and spec1f1cat10ns. The ACDF des1gn and utlllzatlon data could bé

. used to assist in 1dent1fv1ng the BCS for the new weapon system. Whenytheﬂ

operatlonal and support concepts are formulated the R&M and support cost
data associated w1th the BCS would ass1st in establlshlng the 'system dvail-

L]
abllltv and R&M requ1rements and in the a11ocatlon of R&M system require-

- ments to the subsystem levels. In general the ACDF datas can then bQ used

- in conjunction with early LSA/LSAR efforts to support and 1nf1uence trade-

r

- off studies of nlternate des1gn approaches ﬁor ‘the new weapon system.

LN
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“greliminary and Detailed Design Phases

As the desmgn attivity proceeds through increasing levels of detail,

the ACDF may be used to obtain BCS data at 1ower hardware 1ndenture levels.

‘

‘The proces§.of‘Us1ng the BCS 1n conJunctlon with LSA/LSAR to support des1gn

tradeoff stud1e and analyses can be used throughout the pre11m1nary and

dttalled des1gn phases

»

. “ﬁl ‘ .

. ¢ .
0&S Phase & ’ "

" When the mew veapon system becomes operational, the ACDF can be used
‘to measure and evaluate the system performance in terms of R&M parameters
and support.Costs. Field data from the MDCS and VAMOSC systems would be
processed by'ACpF progtams "and prov1ded to users via the on-line access

system,

‘ Reseafch and 'Development (R&D) Activities

Those organiéations'involved with R&D to develop new or improved

predlctlve models and tools would be users of the ACDF. Timely and con-
)

venient access’ to Ehls database would greatly reduce the cost and increase
the effectiveness of data collectlon efforts by a large community of
researchers. Theﬁresults of R&D efforts that utlllze the. ACDF for source
data would be easier to compare and validate, as opposed to those that

did not use a common data source.
' s »-

L L

TECHNICAL APPROACH o . L

The ACDF was developedvundef the concept that it would eventually
be implehented and maintained at a central Government facility. Since
the specifi& machine and software environment tovhouse the ACDF was not
Rnown,'there was a strict requirement to design the system for optimél trans-

portability. As a result of this requirement, and the need for an efficient .

“onwline capabiIity to serve remote users, the ACDF was designed as an

1ntcract1ve Time~ Shaflng Optlon‘(TSO) system that utilizes the Vlrtual

. Storage Access Method (VSAM) Application programs are written exclusively.

A
i



in AmericaﬁlNatienal Standard Common Business Oriented Laqguage (ANS COBOL) .
VSAM recordslare designed to group or categorize data in a manner intended
to eHhance;thé etility of the ACDF to multiple users and the efficiency

of operating the system.

-

MODES OF :OPERATION

.

Data Entryf— The ACDF system data files would be initially loaded
and subseqhently'updated by the organization responsible for operation and
maintenance of the ACDF. Batch load programsrwould be used for data entry,
which would be be accomplished by the host computer facility. Remote
on-line users would not have the capability to enter or modify date in

the ACDF. ) . -

-

Data Retrieval - Data loaded in the ACDF may be retrieved by any

‘“;authorlzed user via on-line CRT terminal screen, or batch output programs
generating hard copy printouts. Users may spec1fy and request hard copy
outputs’ uslng the on-line mode of operation. The ACDF output for speci-
fied ﬂata is ﬁresented in the same image, form, and content, whether
disﬁfayed on‘the CRT or hard copy. Users operating CRT terminals with .
screen image printers could obtain hard copy of selected data. The system

is designed to permit dial-up line access to the ACDF.

DOCUMENTATION

Table 4 11sts the documents that record the results of the ACDF

development effort. ThlS documentation, dated April 1983, has been

dellvered to the A1r Force.

%



TABLE 4. ACDF DOCUMENTATION

DOCUMENT , PURPOSE

ACDF Data Element Defines each data element
Descriptions (DED) in each ACDF Record

. ACDF Data Input Record ‘Defines the record layouts
Layout ' for data input to ACDF

ACDF Users Guide Provides instructions for use

3 of the on-line system

ACDF Programming . Contains all programs developed
Documentation for operation of the ACDF

ACDF DED’

Unlike the ALSAR which used 6ARCOMP 750-16 as the baseline, no base-
line system was available for the ACDF. As a result, the data elements
- in the DED were selected on the basis of the previous work by Thomas and
Hankins (1980), which included a major industry sufvey that investigated
"the data needs of those fesponsible for weapon system design, R&M, and
logistics support. The ACDF DED provides the definition for each data
elehent in the system, including the field size and other characteristics.
"The Hafa elements are then organized into specific records for greater
‘utility to the user when retrieving ACDF data. ' ‘
i | \

.Data Input Record Layouts
L]

This document .contains the data sheets depicting the 1ayouts for each
record in the ACDF. Those respon31ble for 1oad1ng data 1n the ACDF would
use these data sheets 1q conJunctlon with the DED to inpqt‘data. There
are 66 data inpqt sheets covering ail_of the ACDF recordsa' An example of
the data sheets is ‘shown in Figure 17, which includes a poftion of the .

System Features, Electrical Power Supply, and Hydraullc Pdwer Supply RéﬁErds..
v . 5
' - PR U
Users Guide i e #

Thiis document” provides detailed instructions for usin?the on-line

S
Y
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system to retrieve data from the ACDF. Procedures are given to retrieve
data from each record, and for special functions that present data from
multiple records. The manner in which the data are displayed on the CRT

terminal screen for each record is also described in the Users Guide.

<
4

N

Programming_Documentation

ThlS 480—page document 1nc1udes a description’ of each COBOL applica-

tion program‘assoc1ate 'with the ACDF. Documentation on each program

includes thie- program néme, calling and called programs, copy code, VSAM
or sequent1a1 f11es~éccess d functlon of the program, and. the method-
ology used. The source code fOr’each program 1s also 1ncluded

B

ACDF RECORD CONTENTS

4
The records described in the DED are listed in Table 5. The ACDF
‘would contain information in each one of those records abput each air-
craft's MDS. A brief description of the contents of these records is
“ presented next.
TABLE 5. ACDF. RECORDS FOR EACH AIRCRAFT MDS
SYSTEM RECORDS : SUBSYSTEM RECORDS
AIRCRAFT GENERAL ' AIRFRAME
MISSION "~ AVIONICS e R
BASIC MISSION PERFORMANCE CREW STATION
SYSTEM DESIGN AND PERFORMANCE ELECTRICAL POWER
ENGINE ENVIRONMENTAL CONTROL
SYSTEM UTILIZATION FLIGHT CONTROL
SYSTEM FEATURES FUEL
SYSTEM R&M/COST HYDRAULIC POWER
OPERATIONAL R&M/COST LANDING GEAR
NATIONAL STOCK NUMBER o POWER PLANT INSTALLATION
AIRCRAFT RECORD , .
Thls record is ba51ca11y header information that provides a top
level description of a particular a1rcraft weapon system.
- / '
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MISSION RECORD . ‘;";,frfj_[f’ :
This record contains narranlve 1nformat10n from the Air Force Guide _
(AFG-2) briefly descr1b1ng the pr1mary and secondary missions of an air- 2

craft MDS. ‘

R

- BASIC MISSION PERFORMANCE RECORD

-

This recard contains- informatlon from_the AFG-2 for the basic mission
performance. The data elemepts and deflnltlons are consistent with AFG-2.

The record is de51gned to accommodate differences in AFG-2 data between

oA ,z} . .,_
bt derraft MDS.- . ‘ :\"‘,'.'- [T .

. c . .
oL g . . . . S S
- e . P ol

L . P s -" ) t . : : l.' . . i ] i _-‘v
5 SYSTEM DESIGN AND" PERFORMANQE RECORD L
I Y i : B}

“: Thls record contalns information about top 1evel systdh de51gn and

operatlona} performance(characterlstlcs of an. a1rcrafﬁ MDS._ The 1nforma-

tion anludes dlmen51ons, weights,:thrust, speeds, ran

and altltudes. It also prov1des the total number, of 2~ f ’

5- d1g1t WUC items assoc1ated with an a1rcraft MDS.

v ! - B " O
, I <nn¢»

Y

ENGINE RECORD

a

L
.

.tlons are con51stent w1th AFG 3 The record is designed to accommodate
"<ad1fferences.1n AFG—3_data_between englne types and modeis.' ‘

SYSTEM UTILIZATION RECORD

ThlS record contalns 1nformat10n about the fleet utlllzatlon of an

alrcraft MDS.u It 1ncludes the active inventory, base level fly{ng.tlmeiI"

k] ¥ kY ) .
: and sortles average sortle length, and other relevant fleet 1nformat;on.z PO

SYSTEM FEATURES RECORD Sl I S T

Thls record contalns information about top -level systemade51gn

featureé 1ncorporated on an'aircraft MDS. The features include welght,class,

B . .
Lo . B

- “.,\—:":‘._; - : . RN . _50_ Lo : ) ,}i\'
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1
number of aircrew personnel, type crew escape system, type engines, number
of engines, type engine installation, wing geometry, type flight controls,
b

type and number of electrical and hydraulic systems, type avionics 1nsta11ed

built-in- test .units, and many other features.

AVIONICS SYSTEMS RE‘(‘IVORD _ ' . '

This record contains 1nformat10n that identifies avionics équipment,:
by standard equ1pment nomegclature (SEN), that is 1nsta11ed on an alrcraft
MDS. For each SEN the record Spec1fies whether or not bu11t 1n—test pro-

H

visions are 1ncorporated

SYSTEM R&M COST RECORD ‘

{-? Thls record contalns t0p system"level R&M and cost 1nformat10n for :
an alrcraft MDS. The 1nformat10n 1nc1udes un1t fly-away cost, system

level support costs, base and depot level malntenance manhours, base

level maintenance manhours per flying hour (MMH/FH) and sortie; and overall ..

MMH /FH. | &

OPERATIONAL SUPPORT AND COST RECORD

This record contains detailed R&M ‘and suppdrt eost'information fof
a weapon system. There are’ f1ve sub- records, all of which will be. useful
to those responsible for LSA/LSAR act1v1ty on new system acqulsitlon

programs.

Aircraft Level/AFR 800-18 Format 4

This sub-record provides system level R&M data in the format and
conteht specified by Air Force Regulation (AFR) 800-~18, '"Reliability and
Maintainability Program" (formerly AFR 80-5). This record breaks out pre-
ventive and corrective maintenadce into all the required categories addressed

in LSAR, and provides standard R&M parameter terms for each category.



[

Work Center by Alrtraft ey

ThlS sub-record groups R&M data by work centers assoc1ated w1th an

41rcraft MDS. For a large a1rcraft MDS, this record could contaln data for

' appnqxlmately thirty (30) Wbrk centers. . o ogehc tJEFFF

R

Support Co@Z(§§‘WUC

This sub-record contains support cost 1nformation that may be

retrieved at the 5-digit WUC level, or summarlzed at the 2-, 3-,.0r 4= d1g1t
WUC levels. Thc machine stores only the. 5 diglt WUC data, and 1nternal
programs calculate summarized values on request by users. The data elements
and deflnltlons in th1s record are- con31stent w1th VAMOSC data elements

related to’ cost.

R&}I Data by wUC . ! . . ' 4, . ] v.‘,»_u‘l : . ’-‘ ‘\.. .:» L\..._

“WUC 1ndentures. The data are, expressgd 1n terms compatibﬁe voth those
required’ for deta11ed levels of LSA/LSAR for new system acqu1s1tlon

programs.

-Maintenance.Action by WUC _ ’ ",TlV

‘This sub-record contains summary data by WUC, sorted by standard Air
Force maintenance "action taken," "how malfunctioned,” and "type how
malfunctioned” codes. The reader may recognize that provisions on the

B- and D-Sheets of the ALSAﬁ'will relate to this sub-record in the ACDF.

NATIONAL STOCK NUMBERlEECORD

This record contains inform#&tion that enables -users to cross-reference
a National Stock Number.(NSN) to a part number, determine each.airCraft'MDS
that uses the NSN, and determine the WUC assigned to the NSN on a given

aircraft MDS. In addition, the record contains cost and weight information:
. \ ) .

about an NSN.

~59—



SUBSYSTEM RECORDS

There are nine individual subsystem reqords in the ACDF. These "
include airframe, crew station, environmental control, elect:rical'power,~
fllght controls, fuel, hydraullcs, 1and1ng gear, and power plant Thev'
Avionic Systems Record was, discussed eatlier. Each subsystem record con- .
tains de, gn, weight, and WUC/NSN cross-reference 1nformat10n.‘:.

Deslgners and logisticians could ‘ise the subsystem r cordsrth?ough—
b,out the.de51gn and development act1v1ty for a new system acqu151tion

‘propram. The WUC/NSN cross- reference could be used ‘in’ conJunctlon W1th

:.the NSN and Operatlonal Support/Cost Records to evaluate the performance of

52equ1pment in varlous alrcraft MDSS

H

g R 'ON-LINé SYSTEM
. /} .

The on-line 1nteract1ve system is designed to permit users to request:
1nformat10n selectlvely and have it displayed on remote CRT terminal screens.
‘'The ACDF database is’ actually structured in accordance with the records;ln
Table 5. Functionally the database may be viewed in a.manner‘similar to
that shown in Figure.18. ‘The detabase isVJEsigned to facilitate retricval

“of all or part of.the information in the databaseﬂebout a particular aircraft
MDS.

The ACDF provides design and weight information for each subsystem

record. It also propides WUC/NSN cross-referenee information. The WUC.

can then be used to retrieve-desired R&M and support cost information about

the subsystem.

-53-
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SYSTEN'
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T10N
RECORD

SYSTEN
SUPPORT
(ReM) AND
cosT

Fe .

PARAMETERS

u Lo nISFIQNS |

1 .t . o
SYSTEM LEVEL : x ‘ Do

- SUBSYSTEM LEVEL.

aut

FOR EACH suasvstb\

v 2 | 1. suesysTEw DESIGN & . .
k ra .2, SUBSYSTEM WEIGHT

3| 3. SUBSYSTEW wuC BREAK- ,
DOWN/NSN X-REF N

4, SUPPORT/COST

¢ 2-DIGIT WUC SUMMARY
® 5-DIGIT WUC INFORMATION

' - we
R 11,000
12,000
13,000
14,000
16,000
20,000
41,000
B s 42,000

SUBSYSTEM

AIRFRAME

CREW STATION
LANDING GEAR

FLIGHT CONTROL
ESCAPE "CAPSULE |
POWER PLANT (ENGINE)
AIR CONT., etc.
ELECT.. POVER SUPPLY

RECORD COMMANDS

on the CRT terminal screen.

" the code for one record.

- . : 45,000 HYD. POWER SUPPLY

etc.

FUNCTIONAL DISPLAY OF ACDF- DATABASE '
FIGURE '18 ' '

B

IS

. J

Once the user is logged on and "READY" appears on the screen, typlng

£y

- the "ACDF" command will retrieve the,menu screen shown in Figure 19. The

user may then select and enter the CODE for the de51red RECORD NAME shown

in Figure 19. When the desired record code is entered, the o h1ne will

prompt the user to enter the aircrafthDé of int-eresti When the appro-

1

priate MDS.is entered, the ACDF will display the requested information

If the user desires all of the 1nformat10n K

in the ACDF ‘abouyt a particular MDS, the user would enter "ALL" rather than

The sy®tem will then dlsglay the 1nformat10n~1n

all of the ACDF records for the aircraft MDS specified. )
. . . qy
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The interactive ACDF system enables the.user to query the system for-

CODE

ACF

BMR
csp
ECS
ENG

FGR
FEA
FS5R

AFR-
AVS

ERS.

RECORD NAME- : " C&E
AIRCRAFT ' HPR
AIRFRAME SUBSYSTEM . LGR
AVIONICS SYSTEMS . MDR
BASIC MISSION . . . NSN
‘CREW STATION & FUSELAGE DATA 0sC
EYVIRONMENTAL CONTROL SUBSYSTEM PPS
EYGINE DATA SDP
ELECTRICAL POWER SUPPLY SRM
ELIGHT CONTROL SUBSYSTEM UTI
SYSTEM FEATURES o

FUEL SUBSYSTEM ‘ END-

WELCOME TO THE AIRCRAFT CHARACTERISTIC DATA

u
PLEASE ‘ENTER CODE FOR RECORD NAME DESIRED

BASE

RECORD NAME

HYDRAULIC AND PNEUMATIC
LANDING GEAR SUBSYSTEM
MISSION AND DESCRIPTION
NATIONAL STOCK NUMBER

OPR SUPPORT/COST

POWER PLANT SUBSYSTEM
SYSTEM DESIGN & PERFORMANCE
SYSTEM R & M COST

SYSTEM UTILIZATION e

TO END THIS JOB

.................. R R D et R T PR T L R R T PP

PLEASE ENTER CODE %?R INQUIRY MODE' DESIRED

CODE
LAC
Lav
LDE

4 LEN
SEL

INQUIRY MODE

LIST -ALL AIRCRAFT MDS AND SRD
* LIST ALL AVIONICS EQUIPMENT SRD

LIST DATA ELEMENTS WITH RECORD CODE

" LIST ALL ENGINE MODEL NUMBERS

SELECT ALL AIRCRAFT WITH A SYSTEM FEATURE

SEL LIST DISPLAY A LIST OF SELECTABLE FEATURES WITH INDEX VALUES

¢ QUERY COMMANDS

sclected information.

8

LAC Command

When the user enters ‘this command,

Designator (SRD) will be displayed for. each aircraft, weapon system for

- 3

-ACDF RECORD SELECTION DISPtAY SCREEN

; -~ FIGURE 19

% .

The CODE for each of several INQUIRY MODES $% listed
at the bottom of the RECORD SELECTION DISPLAY screen shown in Figure 19.

which data exist in the ACDF.

¢

LAV r€ommand
LAV :€ommand

77X
'Y

When the user enters this command,

t

\

’

/

"

(SLN) w111 be dlsplayed ‘for all avionics equ1pment in the ACDF.

f;?’ NN

L - e

the MDS. and Sgendafd Reporting

the Standard Equipment Nomenclature

a0

3




& - - ‘ -
fﬁDE.Command : ' ' )

When the user enters the LDE conimand, an alphabetical listing of all .

the data elements in the ACDF is d1splayed show1ng the record in which it , @

is used Thls feature would be part1Cularly useful®when the user is

a

interested in one ‘ot more specific data elements, but does not know how

- Y
. .

,toﬁretrleve ‘them. .

LEN Command ; fl o : ‘:" S

i i ’

L When the user enters- ‘the LEN command ‘avllst of all engine model numbers - :

R

fd]: “in the, Englne Record is d1splayed e r.: o 7 Lqu;d

1] coor -

SEL-Listhommand

The System Features (FEA) record contains data elements that describe
.-basic character1st1cs of an alrcraft weapon system. When the user enters
3‘.the‘FEA€command the mach1ne will prompt for the desired aircraft MDS. When f‘
dthe MbS“isientered the machine will d1splay all of the system features that
are 1ncorporated ‘on that MDS. - - o . T
The SEL LIST command when entered will: d1splay a: llSt of all. of theﬂ
data elements in- the System Features Record along w1th’an Index Number for .e.

. <

each feature as - shown 1n Table 6. In addltlon, ‘the machlne w111 Prompt the .:-fg

user to enter the Index Number of. 1nterest tWhen th1s is accgmpllshed the‘

machlne w11L,d1splay all of the a1rcraft MDSsﬁghat have the sdlécted - '?: e

features. . fi : L . e

3 - g

Some of the system features will requlre addztlonal 1nformat10n, wh1ch

‘the machine will prompt the user to provide. : For example, when the user ".f ~. 0

wants to find all aircraft MDSs that have two englnes embedded in the

fuselage, Index Number 10 is to be entered by the’ user . The mach1ne would
then prompt- the user to enter the number of. engines When "2" i5 enogred,td”'

o .the system would d1splay all a1rcraft MDSs" that have two englnes embedded ﬁ\if”ﬁ',

in the fuselage. g ) ' "

.o , o T L
RIC. .+ . - T
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TABLE 6. SYSTEM FEATURES RECORD

o SRR .

5

By

\:
bt

INDEX VALUES OF SYSTEM FEATURES AVAILABLE FOR INQUIRY
i

INDEYX  FEATURE
SRR FEAT INDEX FEATURE

1 MANUFACTURER o o eeiies
p AIRCRAFT TYPE
3 PRIMARY MISSION :i A/G HéssiLgiLE
4 WEIGHT CLASS ;ﬁgxs MISSILES
5 AIRCRAFT DENSITY i :: :

NUMBER AIRCREW . ggn

CREW ESCAPE v

TYPE ENGINE . 47 INTERNAL GUNS .

’ 48 ON-BOARD MAINTENAMCE RECORDER

TOTAL NUMEER OF ENGINES

NG OF ENGINES IN FUSELAGE

NO OF ENGINE ON FUSELAGE PODS

NO OF ENGINE IN WINGS

NO OF ENGINE ON WING PODS

TYPE ENGINE INSTALLATION

ENGINE AUGUMENTED

VAKIABLE GEOMETRY INLETS

THRUST REVERSER

WING LOCATION

VARIABLE WING GEOMETRY

WINGS WITH IMTERNAL FUEL TANKS

HIGH TECHNOLOGY WING

BOUNDARY LAYER CONTROL

INDEPENDENT FLIGHT CONTROL

FLY-BY-WIRE CONTROL SYSTEM

STAEILITY/CONTROL SYSTEM

ELECTRICAL MULTIPLEX
.IHDEPEUDENT ELECTRICAL POWER

AUZILLARY POWER UNITS ’

INDEPENDENT HYDRAULIC POWER

HYDRAULIC SYSTEM PRESSURE

HYURAULIC DEPENDENT SUBSYSTEMS

HF COMNUNICATION SYSTEM

VHF COMMUNICATION SYSTEM

UHF COMMUNICATION SYSTEM

FM COMMUNICATION SYSTEM

KADIO WAVIGATION SYSTEM

KADAR ‘NAVIGATION SYSTEM

h/h°HADAR '

IK NAVIGATION SYSTEM

ELECTRO - OPTICAL

49  LANDING GEAR TYPE -

50° NUMBER OF LANDING GEARS

51 NUMBER OF WHEELS/TIRES

52 DE-ICING )

53 ANTI-ICING

54 BLEED AIR SYSTEM

55 TYPE OF OXYGEN

56 AUTO PILOT SYSTEM

57 AUTO PILOT/ILS COUPLED

58 TERRAIN -FOLLOWING/TERRAIN AVOIDANCE (TF/TA)
59 AUTO PILOT COUPLED TO TF/TA

60 AUTO PILOT COUPLED TO WEAPON DELIVERY SYSTEM
61 FLIGHT DIRECTOR

62 WERPON CONTROL SYSTEM

63 EXTERNAL STORE STATIONS

64 CAMERAS Ol BOARD

65 AIR-TO-AIR REFUELING

66 WINDSHIELD RAIN REMOVAL

67 RIR TURBINE MOTORS

68 AVIONICS EQUIPMENT COOLING

69 RADAR ALTIMETER

70 CRASH DATA RECORDER

71 EMERGENCY RADIO BEACON

72 COMMAND/CONTROL EQUIPMENT

73 FIRE SUPPRESSION SYSTEM

74 LANDING GEAR KNEELING

75 LANDING GEAR CASTERING/STEERING
76 TAIL BUMPER

77 BUILT-IN-TEST SYSTEMS

78 STRUCTURAL COMPOSITE MATERIAL
79 AVIONICS/WEAPON, COYTROL COMPUTER SYSTEM

[ PR

B R R e

(SR

S W OO NOOd WD~ OWOWE I UNHWR = O 0D,

ry

Bl Ll W L L W R

D DN

AVS Vi Yo Faquipment

[t fhe nser wants to know the avionics oqulpmeng_installgd on a
plven direraty MDS, the user would enter AVS and’ the MDS. " 1f the user
vants to know all of the MDS that use a particular plece of avionics

cquipment , the user would enter AVS and “the SEN for the equipment.

~ 69



~Lng1ne Data

f»

Using the Engine Record (ENG), spec1a1 prompts are ava11ab1e that
permit the user (a) to obtain all the data associated with the englne

" installed on a given aircraft MDS, (b) to- flnd all alqcraft MDSs that use

L

a particular engine, and (é),to obtain all the information available about

. .
a particular engine.

»
.
-

National Stock Number Data

- -

Uslng the National Stock Number Record (NSN), spec1a1 prompts are
avallable (a) to find all aircraft MDSs that use a partlcular NSN in a
specified majpr Subsystem, (b) to find all airgraft MDSs that use a partic-
ular manufacturer's part number (MPN) in & specified major subsystem, (c) to
find all the major subsystems on a pgrtlcular aircraft MDS that utlllze a
specified NSN, and (d) to find all data for a partlcular NSN 1nsta11ed in a
specified major subsystem.and aircraft MDS. . »

. .

ON-LINE CRT SCREENS y . s
) _ : _ ) | ~ .
Data retrieved from the ACDF system will be displayed on remoté CRT

terminal screens. Many of the screens for the ACDF records are included in
. .

APpLﬂle B. The data would be displayed exactly as shown “for -each record.

When ‘all of the available data w111 not fit on a screen image, the continued

data would automatically wraparound to the next screen.

©

4
HARD 'COPY DATA

| J
The on—11ne system permits users to request hard copy printouts of ACDF
data. The ACDF Users Guide @rovides 1ngtruct10ns for requesting batch print- ‘
outs. The outputs will Be &isplayed in the same form and content as shown -

, . . <
in Appendix B. A .

N
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Ty AFOTEC AND COMBAT DATA N
-~ v P .

.8 ‘ ' - 4
. . »
The UDB dewelopment program effort covered in the previous” sections was
accomplished Bv Clemson'University. Two additional efforts that Were

relativelys %hall in seope were accompllshed as part of the UDB development

P

program. The first was a study of the OT&E requirements for a new weapon

system, which was accomplished by the BDM Corporation. The second was a

study of combat data sources, which was accomp11shed by the McDonpell- D0uglas
- . .

, A‘stronaut ics Company

~ % .

. v o, <.
. T \ ,"; -~ OT&E REQUIREMENTS .

. ’ < ’ ]

. - »
v h o L M '
OBJECT'IVES AND APPROACH » LS

Pd ' . ) :
The. ObJECthES of this ef-fort were, f1rst to 1nvest1gate the data input
dl’ld output rciqlnrements ;lf the A1r Foree 0peratlonal Test and Evaluatlon

Center (AFOTEC) durlrfg an alr&faft OT&E Buitability assessmer;t and, second

¢

%o determlne the” ei(tentato which the prototype UDB would sati‘sfy these : ="

9 kA
noeds. Two major tasks were undeYtaken to sat1sfy these obJectlves The

, first, was to 1dent1fy and eva!t}ate all" of tht' data input requlrements and

“data output products of the standard AFOTEC computter programs used in an

L]
aircraft OT&E su1tab111ty @ssés’x The second task ﬁas to compare the’

ALSAR and ACDF capabllltl,es of g UDB with the resulta of the f1rst tasyt.

R

4 !

AFOTEC INPUTS AND OUTPUTS oL Cfa . e "

- . -
AN

Table 7 11sts the primary systems used by AF&TEC. The data elementgﬁ‘

required for input to each one of these systems were defined. Slm} arly,

~ the output products of each one of these systems were'deflned, and the &€

individual data elements of each product were 1dent1f1ed ‘A matr]':x wis

-

developed for both 1nput requirements and output productsy shd«ling

-individual data elements by source and system used.

y o e -59- . ’
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TABLE 7. AFOTEC SYSTEMS USED

INPUT OUTPUT -

REQUIRE-  PRODUCTS ) T
MENTS , SYSTEM USED
X D056 . = AFLC Product Performance System
X " MDCS - Maintenance Data Collection System
v X SEDS - System Effectiveness Data System
i X ! 'MILAP - Maintenance Information Logically
Analyzed and Presented K
X ' . MMICS — Maintenance Management Information
’ . and Control System
X . CDEP - Common Data Extraction Programs -
X MISEDS - Machjne Independent Systems
Ef fectiveness Data System
X X OMNIVORE - AFTEC Data Base Access and Analysis .
’ .System :
X X coo - Cost of Ownership Model .
s X X, . LCOM * ~ - Logistics Composite Model _
X Cx v MCSP - Mission Comfpletion Success .
. Probability Model $
' ¢
" ] R

UDB CAPABILITY

Uslng the matrices developed in the task above, a comprehens1ve list
,'of data élements was prepared to define the specific input and output require-
- ménts gf AFOTEC. This'list was compared with the ALSAR and ACDF system
. capability of the prototype UDB. As a result, appfggimately 80 data elements

.~ * were identified that\could not be supported by the existing {DB.
< . N

C e
-

OT&E RESULTS",
t . « The results of the OT&E requirementé effort were documented by the
" BDM Corporatioﬁ and delivered to the Air Force :in April 1982. The objectives

of this effort were fully satisfied, and the results will be used in future
. P .

UDB development efforts.
¥

. o , —60—
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COMBAT REQUIREMENTS : !

OBJECTIVES AND APPROACH AP .

) The objeétive of this effort was to investigate the feasibility of a
combat unified retrieval system and its incorporation into the UDB system.
The approach included tasks (a oiinvestigate and identify all significant
sources of data on maintenance and logistics suppbrt in combat"environments
and also to identify available combat data retrieval and generating tech-
nologies, (b) to collect a representativé_sample of combat data from
available identified gsources, (c) to analyze potential approaéhes and design
requirements, including software, necessary for the Air Force to obtain,
store,. and access this combat information, and (d) to outline corresponding
detailed design requirements, for a combat daéébase; that are cbmpatible
with the prototype UDB, and that will allow for combat information retrieval.

SUMMARY OF RESULTS

The results of this effort were documented by McDonnell-Douglas °
Astronautics Company and delivered to the Air Force in March 1983. The
report provides a discus%}on of available combat data sources and rélated
information,. and provides sample combat data that could be included in a’
Combat Unified RetrieQal System (CURS).

The report concluded that it®*would be possible to use the UDB system

aé.the baseline for the development of a CURS. The detailed design require-

ments for a CURS and UDB interface were not’defined. % .%f
.; . ‘ . - P E »_4‘/1__"-"‘,’ ol
5 o

%
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SECTION VI

CONCLUSIONS AND RECOMMENDATIONS
= | . FOR
FUTURE DEVELOPMENT

CONCLUSTIONS BN
The UDB will satisfy many of the objectives discussed in Section II and
shown in Figure 1.  Progress to date has demonstrated that it is-technically
feasible to achieve all of the obJectlves of the conceptual closed-loop UDB
system. While.much development work remains to be accompllshed, the ALSAR and
. ACDF systems provide a solid foundation on which future development efforts )
can build.® = ;
The ALSAR is a fully automated and advaneed system that 1s being used
in a productlon mode to support the defensive avionics portlgn of the B-1B
program. Since this is its first appllcatlon, the system has not yet been
valida{ed. The ALSAR has performed satisfactorily to date, and numerous
problems in the system have been corrected. As the B-1B program progresses,
the ALSAR system will be increasingly validated.
The ACDF system has been initially developed but is far behind the
ALSAR in terms of ver1f1caq;qn test1ng All of the ACDF features covered
in Section IV are available in the prototype, but additional development

work will be mneeded before it is ready4to,be implementé&d by -the Air Force.

A E— ‘ v

' l.., o ‘ ]
. FUTURE RESEARCH AND DEVELOPMENT

k 4

Future UQB development efforts shGhld 1nclude tasks necessary to
fully achieve the closed- 106b UDB obJectlves discussed 1n Sectlon II and
shown in Figure 1. In add1t1on, work to eRhance the overall UDB system
should be accomplished in future efforts. Specific recommendatlons for

future R&D wWork are presented an the following“paragraphs. {

- . . ' »




ALSAR AP I
"- .\ .'_ . . o -.,-,‘.

Production Support and SoftWare Maintenance o '_ :

Production support to’ the B- lB, and p0381bly other developmﬁpt ﬂrg—?"“'

grams, shOuld continue u31ng the ex1st1ng ALSAR system. Until suchotlme f $'ro-

that the existing ALSAR is. fully valldated th1s effort wnll require soft.', -
ware m#‘htenance support ‘to fix problems when they -are d1sc0vered. If’ "f _ly;'-}'
program users are operating remotely from the host ALSA& facility, ptoductlon o

support will be requlred from, the 'host. - ek o ']'>v -ﬁ t _
. B o ’ . s
* From the standpoint of *the UDB development program; continﬁed“support B

to proggams using the ex1st1ngtKLSAR is necessariato validate the advbnced

features of the system. From the standpolnt of r Force acqulsitlon
programs, the ex1st1ng ALSAR system fully satisfies- current At Force and DOD

requirements and is avallable now as Government property. S 18 0

v

Redesign to Support MIL&STD—1388~§A“

The ALSAR was des1gned and developed using DARCOMP 7
baseline. When MIL-STD-1388-2A is approved the ALSAR sy,

redes1gned to support this new MILTSTD whlle retaining ti“

currently available in the system.‘ ThLS'lS-a major task -qulre ’

significant redesign of the database archltecture, w1th cOn -1ng ripple

effects throughout the on- llne system,sbatch system, repor 04y system, and

documentation: - IR , ] 5 ﬁ%rm oo % Ewgﬁ’ o .
Transpggtabllity -'(\'ﬁﬁﬁ%gé‘ﬁvﬁml' L . K ff.%?-:,l .

ALSAR Is currentlﬁ\designed to utllize He Integgated Database

ManagéﬁEnp System (JDMS) &eveloped by Culllnet Corporatlonu As a‘result,

9

the AUSARué@stem is tmanspoutaﬁle éply to locatlpns that have a. compat1ble fﬁ§55
voperqyﬁﬂ% rdwa ;and f;wzrqrenv1ronment. '

»i :ﬂx}‘

Fut‘dre UDB develOpﬁt effortsi'f'

techqiqgl and ecbnom;c antagﬁs amﬂ d1sadvantages of system transport— a;

,,n,
abllitf’ The effort shoul coné&der alternatlves that range from max1mu';~

to mfnlmum tra 5Br$?31kﬁty;ﬁqnd evaluate the global 1mpact of pas1c Yf

]

- P " : et e ,
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changes in requirements by the Government standardizatioﬁﬁ

1

~l Word Process1ng Capab111ty

. . “ . ‘
c,
for naxrat1ve

‘o

The need exists for an ALSAR word—proresslng capabllv

data Ain the LSAR database. Future UDB efforts should 1nplu a task to

o . s @Y :'.4, ,,‘ﬁ"‘-'ﬂ',« ‘
=3 - 1nvest1gate and .develop an opt1mal and gener1c 1nterf3§e gggablllty bexw
'?1n‘i: thL ALSAR and currently ava11ab1e word proce551ng syst Thls ca 3b111ty
xf}t ;“,.would be a useful ahd cost-effective tool for those égg | ;

e accompllsh;ng L§A/LSAR on any acquisition program.

1 ’ A &
. .o
f IR

Functlonal-Users Gu1de » # R

lA" B K . ?}ﬁ" . . .

hereﬁls a cr1tita1 fieed for. a deta11ed manual to ins B ek

area ﬂ&ers onwthe usg oﬁlghe ALSAR in the LSA’ process', q@y g1ven weapon.‘

”;._ sy temmor equpment prdgﬁam. While the DED DEI ani,,”"

developed for the ALSAR a much more detailed LSﬁ?":l,
Gel

' information, 1t does

is needed Although
MIL—SED—1388 2A prov1des an’ enormous amount of u

linot adequately address th1s seac1f1c need The Mﬁj

: ’7 (NAuAIR) QO 25 401 ”Mdlntenance flann1ng and Analys1s Program Gu1de, is

5[;, an excellent example of whatr&s neede@: B -
Lo _,»-‘ N . ‘ 4, N 1»/‘ ) :

cr1bed in Section IV hasﬁbi%n 1n1t1a11y developed

. an . been validated. The systé%frepresents a good start,
. ) -
S el b t addxtional development gork is’ needed ;k sat1sfy obJectlves 1, 2, 3 and
R , . ’ ) »
8 shown ;n Sectlpn II”,F1gure 1. e Q;‘
. i P ' . ' ,
’ ity [}

% - . . 4.'.,"

In fﬁtpre uDB eﬁforts, the A}F? should be loaded w1th actual data for
»
several alrcrdft MDss. If the Air Force plans to’ use ‘the UDB in the future

:;ggfpport a speCLﬁnc new aircraft weapon system acqulsltlon program, the

should*hev oaded w1th data abouf similar aircraft MDSs that are currently

‘n o B i}
4 . At o . ) K ‘
KR _ opetational = v I -
T S ; . Coe e

- T, "'»'. O .(‘ y ) »

N L o
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Interface Programs

The capablllty is needed to enable users to 1dent1fy a BCS in the
ACDF and to have the system automatlcally produce a BCS output tape in ALSAR
format. This capability addresses Objective 3 shown in Figure 1 gnd dis-
cussed in Section II;J The programs,required to achieve this capability would
also satisfy Objective 7 shown in Figure 1.’ Future UDB development effqrts
should include this important work. 1In addition, continued work is needed
rto refine and test the interface programs to process and load DO56E and

VAMOSC data.

Trend Data Graphics

Although the on~line retrieval and dispiay capabilities discussed in

Se¢tion IV have been developed there is a need for -the capablllty for
¢ .on-line retrieval ‘and display of R&M trend data with graphlcs. .

' MOT&E INTERFACE o

The profotype UDB effort included an investigation.of AFOTEC reqeire—
menys for adrcraft su1tab111ty testlng during OT&E. Future UDB development
effdrts should 1mp1ement the flndlngs of thls effort. Specifically,.the |
ALSAR and ACDF should be modified to provide, ai/7 minimum, the additional

.data elements identified in the investigation of /AFOTEC requirements.

'INSTALL AND DEMONSTRATE UDB

‘In future UDB development efforts the current ALSAR and. ACDF systems
should be installed, tested, and demonstrated iq)a Government computer {

facility  at Wright-Patterson AFB; Ohio. _Subsequently, modifications and

<

enhancementslsbould be installed, tested, and demonstrated. Software .

mainténance‘should-élso‘be provided throughout the 'UDB development effort.

COMPUTER-AIDED DESIGN (CAD) -

- v
The ‘ACDF and "ALSAR system of the ‘UDB represent significant computer

" tools to aid in the design and systems ehgineering process. .The UDB does
v S .
B

: -65- ' 3 )
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£

>

. ) . - s
5

not accompfh§h the functlon of modern- CAD systems used to explore alterna-
th&s and to establlsh the actual design of (a)’ airframe structure, mold »
11nes, compartments, and assemblles, (b) electronic_ circuit boards and com-
ponents, apd (c) the many other uses_fpr primary hardwarez support equ1pment,
and facility design. ‘ _ o i ' S

In future UDB efforts it is recom ended that R&D'Be éonducted to
'investigate alternative approachesvforﬂﬁéveloping‘a‘generic interface
between the UDB and various CAD s&stems currently ;vailable. The purpose.
of such an interface d be to provide an 1mproved mechanlsm whereby
useful R&M and logiftics support related 1nformat1on is. prov1ded to the
design engineer such that logistics factors may influence design act1v1ty and
decisions that déCUv in the early planning and throughoﬁt the design process.
Following this effort, the development of prpmising”a¥ternatives should be .

pursued. = . : .”;' e _ .

y } / . e 78  “ B
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: DARCOM Pamphlct 750 16 DARCOM gulde to loglstlcs support analysis. .
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“AFR

ACDF*

"ADP

AFB

AFG .

AFHRL,

" AFLC

"~ "ALSAR ,
"~ ANSI

' BCS

CER

CMRS

COBOL

CRT

CSEL
DARCOM

DARCOMP

" DED

DEI

DID

- DOD

AFOTEC

1
CAD/CAM

Al

.Amerlcan Nat10na1 Standard Instltute

A,”"V‘NTIdNS

q -
b

., e . : b
Aircraft Characteristics Data File

. R, .
“Automated Data Processing . r
Air Force Base ' ' .
~Air Force Guide

+Air Force Human Resources Laboratory

L

'Air. Forée Logistics Command

Air Force RegUlation 3 - .

A1r Force Operatlonal Tcst and :Ewaluation Centex

‘Automated LOngtlLS Support Ana1y31s Record

~ Baseliné Comparisdn'System R

P

o L
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APPEND1X B )

ACDF ON-LINE DATA SCREENS
&

In Section IV the ACDF records are listed in Table 5,
and the on-line menu screen used to retrieve these
records is shown in Figure 19. This appendix contains
the CRT terminal screens for several ACDF records. The
information will be presented in the order shown for
each record. Since all of the information in a record
may not fit on a single screen, the system will‘instruct
the user when additional information is avaiable in a
record. The user would then hit the ENTER key on the
terminal to display the '"next page'" of information.



Display Format:

N

aFG-2 DATE XHRKX -1 T.0. Da

ATRCRATT IIDS
MANUFACTURER

SKAKKLCKERLRR LK

TE X

AIRCRAFT RECORD
AXKKERLLKLRLAR LK

e

X REPORT DATE 99/99/99

AIRCRAFT SRD LXK

D ELEE TS R SYSTEM DESIGN / PERFORMANCE RECORD
VERTICAL HEiGHT 99.9 FT . FUSELAGE LENGTH 999.9
FUSELAGE VOLUME 999999 CUFT MISSION PAYLOAD VOLUME 999999
1A% PAYLOAD LENGTH 999.9 FT MAX PAYLCAD WIDTH 99.9
WING AREA « . 9999 SQ FT i :
WING SEAN - MAX 999.9 FT . WING SWEEP - MAX 99
WING SPaN - MIN 999.9 FT- WING SWEEP - MIN 99
WING INCIDENCE - ROOT . 9 DEG WING INCIDENCE - TIP 9
WING DIMEDRAL 9 DEG -
TREAD WICTH 99.9 FT
ALRCRAFT EIPTY WEIGHT 9959999 LBS  BASIC WEIGHT 9999999
; DESIGI WEIGHT ’ 9999999 LBS  COMBAT WEIGHT . . 9999999
o % T.0. GROSS WEIGHT 9999999 LBS  MAX EXTERIAL WEIGHT €9999
o FUEL WZIGHT-INTERNAL 99999 LBS  MAX LAMDING WEIGHT 9999¢9
! LOAD WEIGHT ©99999 LBS  MISSIGH PAYLCAD WT. 999559
CPERATION AlID PERFORMANCE........ el .
TOTAL THRUST - laX 995999 LBS TOTAL THRUST - MIL 955929
TLYE OFF DISTANCE . 9999 FT TiKE OFF SPEED 999
STALL SPEED - MaX WT 299 KTS
RATE CF CL.MB - l'aX 9939 FT/NIN RATE OF CLINS - MIL 2999
JICE CZILING 95200 FT SERVICE CEILING 1 EG CUT 95360
99200 FT
ooo FT-HMIL  99.9 HIN TI{Z CLIM5 20000 FT- 59,9
A LEVEL HIL $999 KTS 1A% SPEZED SEX LEV L egoc
s ED 9999 KTS AVERAGE SEEED - FERRY g9
., A 32T ALT,  $999 KIS . AVE SPZIED CONEAT @ SL <99
£ 4999 111 COMBAT RADIUS EEREL
g 99300 FT 9999 KIS
LANDING DISTANCE 9399 FT STiLL SPEED @ LANDING Wi~ - 999
L2AD LINIT POSITIVE 9.9 LOAD LINIT EGATIVE 9.9
AR WING LOADIIG 899 LBS/SQ FT
TOTAL 2 DIGIT WUCS 99 TOTAL 3 DIGIT WUCS 2999
TOTAL & DIGIT WUCS 99399 TOTAL 5-DIGIT. WUCS © 9592999

.
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KTS

It

KTs

SASIC MIS3ICIH FERFORMANCE RECORD

Display Format: . >

AFG-2 DATE

KK

AIRCRAFT MDS XXXKXKX REXXK{KXKXX:

MANUFACTURER  XKK¥ZHXKKUXEKLKEXKKLKK

TAKE OFF GROSS WEIGHT 999999
MISSION FUEL WEIGHT 999999
PAYLOAD (XXXXXXXXKKXKXXX) WT 999999
PAYLOAD (XXXXXXXXAXXXXKXX). WT 999999
WING LOADING 9999

STALL SPEED(POWER OFF) . 999
TAKE OFF GROUND RUN SL 9999
TAKE OFF TO CLERR 50 FT

9999

RATE OF CLIMB AT  SL AT BASIC MISSION LOAD (BML)

-1 T.0. DATE XiXXX

AIRCRAFT RECORD
AKRAEYXK AIRCRAFT SRD

BASIC MISSICN RECORD

REPORT DATE $9/92/99

LBS

LBS

LBS ‘

LBS s .
LBS/SQ FT :
KTS :
FT

FT

9999 FT/MIN

RATE OF CL2MB AT Si AT BML WITH ONE ENGINE OUT 9999 FT/MIN
TIME CLINB TO 99000 FT. 99.9 MIN

TIME TO 18 TO 99000 FT. 99,9 MIN
. SERVICE CEILIN AT MAX AIRCRAFT WEIGHT (lMaW) . 99999 FT "
SERVICE CEILING W ONE ENGINE OUT AT "MaW 99999 FT
COMBAT RADIUS : 9999 NM

AVERAGE CRUISING SPEED . 999 KTS

INITIAL CRULSING ALT 99999 FT M

TARGET SPEED - 999 KTsS

TARGET ALTITUDE 99999 FT

FINAL CRUISING ALT 99999 FT

TOTAL MISSION TIME 99.9 HOURS

COMBAT WEIGHT 999999 LBS

COMBAT A& UDE 99900 FT

COMBAT SPEED 999.9 KTS

COMBAT CEILING 99000 FT :

MAX RATE OF CLIMB-SL(BHM 99999 FI/WIN .2

SERVICE CZILING AT COMBAT WE T 99200 FT
SERVICE CEZILING WITH ONE ENGINE OUT AT CCHE%T WEIGHT 99900 FT
MAKINMUM SPEED 99000 FT 5999 KTS

EASIC SPEED 99000 FT 9999 KIs

L&NDING WEIGHT 9999299 LES .

GRCUND RCLL AT SL ©9999 FT .
GROUND ROLL SL - AUX ERAKES g@9e9 FT v
TOTAL DISTAICE 50 FT 16999 FT

SRAKES 9999 FT

TOTAL DISTRICE - AUX.
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Display Format:

e ecaa .

TYPE AIRCRAFT
PRIIARY MISSICH
WEIGHT CLasSS

DENSITY

HANUFACTURER

dod

HUMBER AIRCREW

ENGINE - TYPE

AIRCREW ESCAPE SYSTEM

TOTAL ENGINES 99
IN FUSELAGE
IN WINGS .
INSTALLATION
ENGINES AUGHENTED

KEAKKRKK

T.0. DATE ¥¥3KX

REPCRT DATE 99/99/¢9

999.9

MODEL NUHBER XAXS S SRD# XFK
9 “FUSELAGE PODS 9
9 WIlGS PODS 9
P ERERV PR VRN

XXX

VARIABLE GEOHETRY INLETS XXX
X¥X

£ THRUST ROMNERSER
et ||| e mssmamasmaa.-athg .- -
| .

"WING LOCATION

VARIARELE

WING GEOMETRY

DOES THE AIRCRAFT WINGS
CARRY INTERNAL FUEL.............. KAX

. INCORPORATE HIGH TECHIOLCGY LIFT.
' UTILIZE BOUNDARY LAYER CCUTROL... X:

1IUMBER OF IdDE°EﬁbENT FLIGHT CONTROL SYSTEH....... cee 9
INCORPORATE "FLY BY WIRE" CONTROL SYST-H .............. WKX
INCORPORATE STABILITY/CONTROL SYSTEM.................. -XXK
UTILIZE ELECTRICAL MULTIPLEX SYSTEMS...........coue... HXX

NUMBER OF INDEPENDENT ELECTRICAL POHER SUPPLY SYSTEHS 99

ONE OR MORE AUXILLARY POWER UNITS.
HUNBER OF INDEPENDEMT HYDRAULIC PONER SUPPLI SYSTENMS
HYDRAULIC SYSTEM PRISSURE ....vveevvn.nn. ZEEREES
IIUHEER OF ﬁ}pi&ULIC DEPENDENT igBSYSTEMS .............

DCES THE AIRCRAFT HAVE..
HF  COMNWIIGATIONS.....
UHF CCHNUNICATIONS.....
RADIO NAVIGATION.......
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ELECTRO-OPTICAL SVSTEH.

KKK VHF COMMUNTCATIONS. .
e +  FM  COMMWUIIICATIONS..
999 RADAR NAVIGATICI....
X%X IR HAVIGATICH....

X«K HEADS-UP DISPLAY....

s >

INTERNUAL GUHS. ., ....... Revs A/ MISSILES........
A/G MISSILES........... P CRUISE HISSILES.....
RADIO FREQUENCY SURVZILLANCE EQUIPHENT.... :
ELECTRONIC COUNTER MEASURES EQUIFMENT.....
ON BOARD MAINTENANCE RECORDER :
LANDIIG GEAR TYPE. . XXM
NUMZER OF LAMDING GEARS..
DE-ICING.
TYPE OF

AUTO PILOT............ . KK AUTO PILOT / IIS....
TERRAIN FOLLOWING/TERRAIN AVOIDANCE (TF/TA).XXX
AUTO PILOT COUPLED TO TF/TAve.vrvveeeeennnn XXX
AUTO PILOT COUPLED TO WEAPOM DELIVERY SYS..XXX
FLIGHT DIRECTOR. «uvvvvevovnenennnnnnens .. WRXY
WEAPOM COMNTRCL SYSTEM ! . KX
EXTERNAL STORE STATIONS
CAMERAS ON BOARD...TYPE
CAHERAS CN BOARD...PURPOSE
AIR TO AIR REFUELING.......

“

AIR TO AIR REFUELING TYPE ....feveeeennn. xxhwxx'xts.'wqu
WINDSHIELD RAIN REMOVAL ............ R XXX .
AIR TURBINE MOTORS ...vvivenrnnnnnnnnnennans XXX N
AVIONICS EQUIPMENT COOLING ......... el . XXX

AVIONICS EQUIPMENT COOLING AGENT........... AREXNHER

RADAR ALTIMETER........o0nnn. et XXX

CRASH 'DATA RECORDER ON BOARD....... e XXX

EMERGEMCY RADIO BEACOM ............vveenn.. XKX

COMMAND / CONTROL EQUIPME*T INSTALLED ...... XXX

FIRE SUPPRESSION SYSTEM.....eeeuuuneneennnn O ORI KRB RRN O KR A
LANDING GEAR KNEELING......0ovvueeennneeanns XXX

LANDING GEAR CASTERING/STEERIHG ............ MEX

“TAIL BUMPER......ccovvennn

BUILT IN TEST (BIT)
EQUIPMENT/SYSTEM

XXAXKXXKXAXRAKAXKANXX  XXARXX -
AXAXXKLXKXRXLKERLKLLL  KXRXX
AREXXKRAKKKRRAKANLLNK  XXXRX i
AUAXKXLLXXXXKLLXKLLKX KRR

STRUCTURAL COMPOSITE MATERIAL ............. h
AVIONICS/WEAPON CONTROL COMPUTER SYSTEM....




.'grspfay Fdrmata

A .. 3.
B LRU CCMECTOR WUC o
. . % LRU TERIINATION HEIHOD
R 8Us HOULHCLnTURL = 455
0T BUS WUE S
BUS TE wxrua Ton rfTHeD
. oty . !
: PR N
R . y . i z
‘. A ‘ "o Y
s N " ..
. ) . A .
- :
Dlee .. i

YL SUDSYSTE!D RECORD

" - ELECTRICAL POWER. SUPPLY DESIGN DATA .

FCR. AIRCRAFT..
CIRICAL POWER SUPPLY 3-DIGIT WUC
.ECTRICAL POWER SUPPLY 4-DIGIT WUC
CTRICAL POHER SUPPLY S-DIGIT WUC

XKKKK (SRD K1) .

O o
| adE el
Mo

GEHERATORS - CENGINE
GENERATORS - HYDRAULIE
. KVA @ GENERATOR
KVA'- TOTAL
GEHERATOR RPH
rzpz GENERATOR DRIVE HECHnHISH
ENERATCOR DRIVE TEHPERATURE -

l'-E;.'IEEATOR' - TEI!PERATURE
LIIVERTERS - INSTRUMENTS B
IIVERTERS - CTHER THAN IHSTRUHEH’I’

VOLTAGE, -aA-C,. IISTRUX'ENT INVERTER .

vLDJ”ER’EQS

ERS RATI!IGS

<

'
:GE, 'B-C, AIRCRAFT .
xc;ﬁ’srsrwxaurxon.n THOD
v ) g, "i‘ ’ :
HARCWIRE TERNINLTION METHODS .
LRU NCMENCLATURE :

B B LOWEST Anpsai
HIGHEST nups

.

" HARDWIRE TERMINATION.METHODS
LRU NOMENCLATURE
LRU CONNECTOR Wuc
LRU TERMINnTION METHOD
" BUS NOMENCLATURE
BUS WYC
BUS, TERMINATION 'HETHOD

HSRONIRE TERMINATION HETHODS
" LRU NOMENCLATURE Ty
. LRU -CONNECTOR WUC '
LRU TERMINATION METHOD
BUS. NOMENCLATURE
.. BUS WUC

Kh\Kh
ARLLELLRS

BUS TERMINATION HMETHOD o KXUKHKL DN
* FUSE RATINGS LOWEST AMPS 99
HIGHEST AMPS " 99
MINIMUM FREQUENCY .. ' 999
-+ MAXIMUM FREQUEHCY - 999
~ ,D-C BUSES . s 9

, - ELECTRICAL GROUP,
'u‘ELchR;cgg;GRoup

A=C  VOLTAGE
. .D-C. VOLTAGE

- N

e

_ POWER 'DISTRIBUTION- BOKES .+ aA-C 59
CONHECTORS, “ELECTRICAL - TOTAL o . 9599
TRANSFORHMERS ) ELECTRICAL - TOTAL .. - o 59 .
HULTIPLEX Trauxnan . b . 99 )
A-C BUSES. ) DR 9
EXTERNAL POWER RECE PTACLES - ELECTRICAT 9
*qnusrosnza/nscr1=1~a ELECTRICAL TOTAL 99
CONDUIT LENGTH . " P 9999
HﬁRENIQL - LENGTH ‘ 9999.9
-C  POWER 'SUBPLY COMPONENTS - 299
. o C POWER SUPFLY COMPONENTS 239 !
T Ae A B-c _COMPONE}TS <59
+T. YELECTRICAL ;owza SUPPLY SUSSYSTEN WEIGHT -
: S i) o i
ELECTRICAL GROUP  GROUP WEIGHT:....- AT .. ' 9999

SYSTEH.....
SYSI;H. . ‘

L. ' 9999
L 9999

N} . . %

. "'.‘, (I . ot o v .
S ELECTRICAL POWER SUPPLY. WORK UltET CODES

ca o HORK UNIT .o

CODES HOMENCLATURE

e oY N 'I.'
e ’P‘{ATJQHAL S:TO':K JJUMEER

ELECTRICAL POWER SUPPLY - a Ll




E{IGTNE RZCORD

Display Format:

SOURCE FOR THIS DATA IS FROM AFG-3 DATED JUN 59
ENGINE: TYPE TURBOJET MODEL NUMBER JS7-P-43W
ENGINE MANUFACTURER PRATT & WHITNEY
PRODUCTION STATUS: OUT OF PRODUCTION,
MUMBER OF ENGIME PRODUCED 741 AT AN AVERAGE COST OF § 205,135
COMPRESSOR TYPE IS COlIPOUND, TWO-SPOOL AXIAL

150-HR-QUAL-TEST HARSE

WITH 16 STAGES.

ERIC

Aruitoxt provided by Eic:

TY?E OF FAN
COMPRESSOR STAGES - LP ROTOR 9
- LP FaN 0
. . _ - BP ROTOR 7
NOMINAL PRESSURE RATIO 0.0
NOMIMAL BY PASS RATIO 0.00:1.
MAM DESIGH PEESSURT RATIO OVERALL 12.00:1; °
FaN .00:1.
LP ROTOR .00:1.
EP ROTOR .00:1.
‘ MaX ALLOWASLE SLEED AIR 0.0 %
MAX RATED AIR FLOW 180 LB/SEC.
MAX RATED AIR FLOW - FaN 0 L3/SEC.
MAX RATED AIR FLOW - COMP 0 LB/SEC.

COMBUSTION CHAM3BER TUP
TURBIMNE TY2EZ

E  ANNULAR OUTER / 8 FLOW THROUGH Caii- nnxu-ﬂﬁ INiER

AXIAL - DUAL ROTOR

TURSINE TOTAL STAGES © 3
'LP ROTOR STAGES 2.
HP ROTOR STAGES 1

MAX RATED TUR3 INLET TEMP/SLS 1600 TEGREES F
M3 ALLOWABLE TURB INLET TEMP/SLS 0 DEGREES F
TURSINE COOLING NOMNE.

EXHAUST NOZZLE TURBINE
AFTERBURNER TYPE
MAX EXHAUSE EXIT TEMP

/ sLs !

TYPE OF IGNITION co-

FIXED AREA.
NONE

0 DEGREES F

LOW TENSION,

ACCESSORY DRIVE PROVISION 0
THRUST TO WEIGHT RATIO 0.00:1.
LENGTH - OVERALL 167.3 IN.
DIAMETER - NOMINAL 38.9 IN.
AFTERBURNER DIAMETER MNGCHINAL 0.0 IN.
ENGINE WEIGHT (DRY)- 3370 LB.
ENGINE WEIGHT (WET) 0 LB.

GUARANTEED RATINGS AT STATIC SEA LEVEL STANDARD COMDITIONS.

HIGH FREQUINCY GLA.

- (LB) (LP/HP) (LB/HR/LB) MAX (LB/SEC)

MAXIMUM 11200 06400/09650 0.775 0o 0

MILITARY 11200 06400/09650 0.775 0 0

NORMAL 9500 06100/09350 0.765 0 0
ABSOLUTE ALTITUDE 55,000 FT.

N, . LIMITING MACH NR AT SL.
. i

AIRCRAFT SRD .

0.8

‘ENGINE SRD-

THE AIRCRAFT(S) USING THIS ENGINE ARE

B-52F ABF  J57-P-43W  XBY
, B-52G  A3G  JS7-P-43W  XBl
74 'KC-135A ACX  JS7-P-43W  XID .
/ o
.
““ Y . N
e ) ‘ )
; . B
7 d . a .
-93-

~
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Aruitoxt provided by Eic:

Display Format:

HYDRAULIC

& PMEUMATIC POWEZR SUPPLY

FOR AIRCRATT XXiR¥XX (SRD ZRK)

DATE 99/°9/9%

HYDRAULIC SYSTEIl DESIGN
HYDRAULIC SYSTEM 3-DIGIT wic 99 )
HYDRAULIG SYSTEM 4-DIGIT WUC 999
HYDRAULIC SYSTEM 5-DIGIT WUC R 9959
HYDRAULIC SYSTEMS - TOTAL : 9
HYDRAULIC SYSTEHMS - ENGINE DRIVEN ) 9
HYDRAULIC SYSTE!S - ELECTRICAL DRIVEN . 9
HYDRAULIC PUMPS - TOTAL 99
HYDRAULIC PUPS - ENGINE . 99>
HYDRAULIC PUNPS - ELECTRICAL 99
YYDRAULIC SUPPORTED SUBSYSTEH _ 99
HYDRAULIC Pun? FLOW - ENGINE 99
HYDRAULIC Pup? PRESSURE - ENGINE : 999
HYDRAULIC PUMP FLOW - ELECTRICAL : eg
HYDRAULIC PUMP PRESSURE - ELECTRICAL 999 .
HYDRAULIC TANKS CAPACITY 999
NUMBER OF HYDRAULIC TANKS 99 R
KYDRAULIC SYSTEX PRESSURE -~ MAX 939
HYDRAULIC PyMP RPM - ENGINE RATIO .999
HYDRAULIC TaNK PRESSURE ) . 99
HYDRAULIC PuMP RPM - ELECTRICAL. 9999
HYDRAULIC PUMP - AUXILLARY 9
HYDRAULIC PUMP FLOW =~ AUXILLARY- 99
HYDRAULIC PUMP PRESSURE - AUZILLARY 233
HYDRAULIC SYSTEH OPERATING TEMPERATURE - HMaX 999 ,
HYDRAULIC MOTORS HOURS 99
YUYDRAULIC VALVES 992
YDRAULIC FILTERS 9¢e9
PHIUNATIC POWER SOURCE
PMEUNATIC CYLIIIDERS - HU 9
PHEUIIATIC SYSTEN = HNWI3ZR - e
PNEUMATIC PRESSURE = MAXIMUN EELL!
PHEUNATIC SYSTEM COMPCUE!NTS . . 99
HYDRAULIC & PHNEUMATIC SUBSYSTEM WEIGHT
HYLRAULIC & PHIUMATIC GROU? WEIGHT.......caveeeneennns caca
HYLRAULIC SUSSYSTEH WEIGHT . v evvrrrnernneesreeonneanes '*( -+ eoge
PLEUIATIC SUSSTESTEN WEIGHT .ttt eeeeetie i ernennnnanens aceg
3 [} )
ee - - ‘
EYDRAULIC anD PUSUMATIC SUPPLY WCRK UMIT CCDES
WORK UNIT
CODES  NOMEMCLATURE  MATIOMAL ,STOTK NUUZER
45000 *
45EXR
45XX%

-Si- 124
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Aruitoxt provided by Eic:

CODE : 0sc
RECORD NMANME: OPERATIONAL SUPPORT/CCST

Additional Input Requirements
The user will be prempted for the aircraft MDS and then for the code fcr
the desired sub-record as fcllcws:

CODE SU3-RECORD llanMg

= AIRC2AFT LEVEL/AFR 800-15, FORUAT 4 DATA .
WORK CENTER BY AIRCRAFT DATA r !
- SUPPORT COST BY WUC DATA ™

= R&l BY WUC DATA
©=  MAINTENANCE ACTION BY WUC DzTA

mhumn—-]
'

1. AIRCRAFT LEZVEL/AFR 800-16, FORUIAT 4 DATA

When code 1 1s entered., the data elements listed below for this sub-
record will be displayed as shown in the display format. -
[

> /

Jisclay Format:

= MMH/FH * MIH/SOR

TIiE T
. * QM-EQUIP SHOP TOTAL = Ol-EQUIP - TOT:AL ~
PREVENTIVE HMAINTENANLCE Vs
PREVENTIVE 99¢.9 gce.9 993.9 + 9%2.9 9%39.9
Ol GEMERAL SUPPORT 999.9° = 999.9 929.9 999.9 9¢3.9
02 GEMERAL SUPPORT 999.9 ¥P99.9 999.9 $99.9 999.9
05 GEMERAL SUPPCRT 999.9 999.9 9999 995.9 999.9
06 GENERAL SUPPORT 999.9 999.9 999.9 999.9 999.9
07 GENERAL SUPPORT .999.9 999.9 999.9 9¢9.9 999.9 L
09 GENERAL SUPPORT ) 999.9 999.9 999.9 '995.9 = 999.9 o
SUBTOTAL - GENERAL SUPPORT 999.9 999.9 999.9 999.9 ,999.9
03 SCHEDULE INSPECTIONS 999.9 999.9 999.9 999.9 999.9
04 SPECIAL INSPECTIONS 999.9 999.9 999.9 999.9 999.9
SUBTOTAL -  INSPECTIONS 999.9 999.9 999.9 999.9 929.9
TOTAL 999.9 999.9 999.9 2999 999.9
CORRECTIVE MAINTZIMANCE . . /
INHERENT MALFUNCTIONS 999.9 999.9 '999.9 égs.g 999.9
INDUCED MALFUNCTIONS 999.9 999.9 99.9 999..9 $99.9
OTHER MALFUNCTIONS 999.9 999.9 99.9 999.9 999.9
SUBTOTAL ALL MALFUNCTIONS 999.9 999.9%9 999.9 999.9 999.9
NO DEFECT 999.9 999.¢ 999.9 .999.9 999.9
TOTAL CORRECTIVE MAINT 999.9 999.9 999.9 999.9 ©99.,9
PRODUCTION IMPROVEMENT (TCTO) 299.9 929.9 999.9 999.9 999.9
TOTAL EASE LEVEL MAINTEMANCE 829.9 999.9 999.9 999.9 c29.9
s



When code 2 is enteregd, the data elements listey below for this sub-
racord will be displayed.as shown in the display fodgat. A disglay for
each applicable work center will be presented.

Cissley Format:

. FOR AIRCRAFT 1105 K&

WORK €I

LYINS HCURS. ©29999 SORTIZS 99999 LANDINGS 29692

FROM DaY 999 0 ;nR) TO DAY 999 OF 9993 (YE:iR)

WORK CENTER  TOTAL MANHOURS TOTAL ILAPSED TIME MAINTENANCE ACTIONS HT2NA
H2112 999999.9 999999.9 9999¢e 9999.¢9

HEAN MAN HOURS/ACTION MEAN ELAPSE TINZ/ACTION MEAN CREW SIZE

9999.9 9999.9 99.9
OFF-EQUIPHENT
WORK CENTER TOTAL MANHOURS  TOTAL ELAPSE TINME MAINTENANCE ACTICNS
H2112 999999.9 999999.9 999999 . B
MEAN MAN HOURS/ACTION MEAN ELAPSE TIME/ACTION MEAN CREW SIZE
9999.9 2999,9 $9.9
, ON-EQUIPMENT
WORK CENTER  TOTAL MANHOURS  TOTAL ELAPSED TIME . HMAINTEMANCE ACTIONS IIT2tA
K2100 892.0 . 682.0 . 20 4.6
HEAN MAN HOURS/ACTION  MEZAN ELAPSE TIME/ACTIQU HERN CREW SIZE
g 44.6 . 34.1 1.3
) . OFF-EQUIPHENT
WORK CENTER  TOTAL MANHOURS TOTAL ELAPSEZ TIME MAINTEHANCE .ACTIONS
. K2100 202.0 178.0 - 14 .
L MEAN MAN HOURS/ACTION  MEAN ELAPSE TIME/ACTION MEAN CREW SIZE

14.4 12.7 1.1

. .

. MNOTE: The first work center example shows field sizes (9's)
for the data elements, The second shows actual data
from a C-5A work center.

b . ~96- \\126

Q S

ERIC | T

Aruitoxt provided by Eic:
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3 machine premptis

When code 3 is entered.

or 5 digit wWUC.

Disclay

¢

sormat:

/

CPIRATICHAL AND SUPPCRT COST [A7a

AIRCRATT MDS

NEZXT HIGHER ASSZNBLY WORX UNIT CODZ XHiwX:

’

NATIONAL STOCK NUMBER

.

QUANTITY PEZR APPLICATION

KRLKAS

VEKREAK

999

{

user to enter WUC of interest.
then entered, the data elements listed belew for this sub-repcrt will ke

displayed as shown in the display format. The usar may enter a 2. 2, 4,

COST

CONDEINNATION WSPARES

DIRECT MATERIAL
EXCHANGEABLE MOD CLASS IV
g MOD CLASS V
EXCHANGEABLE REPAIR

MATERIAL MANAGEMENT OVERHEAD

OFF EQUIPHMENT LABOR
OFF EQUIPMENT OVERHZAD
ON EQUIPMENT LASOR

ON EQUIPMENT OVERHEAD
SUPPLY MAMAGIMENT OVERHEAD
£POT LABOR COST

DEPOT LABOR HOURS

DEPOT MUMBER Of OPERATIONS
DEPOT OTHER COST
2ND DEST. TRANSPORTATION
TOTAL ‘WORK UNIT CODE

BASE
$9,999,999

$9.999,999"

$9,9992.999
£9.999,999

$9,999,999 .

59,999,999
$9,999,999
59,999,999
59,992,999
$9.999,999
$9.999.999

‘

59,999,929

© 5999,999,999

999,999

¢ DEPOT .

§299,229

$999,999
$999,993
999,999 .
$999,999

$9,999,999



CPIRATIONAL SUPFCRT/CTIST ZICCRD

4&. R&1 BY WUC Data

When code 4 is entered. the machine grempts the usar to antar the WUC of
interest., When entered, the data elements listed belcw for this sub-
record will be displaved as shown in the display format. The user may
enter a 2, 3, 4, or 5 digit wucC. ) ’

Display Format:

R&M DATA BY WUC _ ‘ v
. REPORTING PERIOD FROM (MONTH/YE&R) TO (NONTH/YEAR)
AIRCRAFT HDS XAXKAXX WUC XXKXX  XXKXKXKNHAKAXHKKHRZX

MEXT HIGHER ASSEINMBLY WORK UNIT CODE KX

NATIONAL STOCK NUMBER KRLLRELRLLREI NS N
QUANTITY PER APPLICATION 999 RESRONSIBLE ALC CODE X
REPAIRABLE THIS STATION . 999,999
NOT REPAIRABLE THIS STATION 929,999"

MEAN TIMES BETWEEM MAINTENANCE (MI3M)

[ ' MTBH STANDARD DEVIATIOH
.INDUCED 999¢9 99.999
INHERENT 99999 99..999
NO DEFECT 99999 99.999
OTHER 99999 99,999
PREVENTIVE 99599 99.999 P
OFF EQUIPMENT -
¢ - INDUCED MANHOURS 999,999
INHERENT MANHCURS 999,999
NO DEFECT MANHOURS 999,999
OTHER MANHOURS® . 993,999°
PREVENTIVE HANHOURS 999,999 :
TOTAL MAMNHOURS ' 9,999,999  MAINTEMANCE ACTIONS 999,999
MEAN CREW SIZE ’ . 99.9 STANDARD DEVIATION 92.999
Y MEAN MANHOURS TO REPAIR 99,9¢%¢2.9 STANDARD DEVIATION 99.939

MEAN ELAPSED TIME TO REPAIR 99,999.9 STANDARD DEVIATICH 29.999

ON EQUIPHMENT

IHDUCED EVENTS . 999,999  INDUCED MANHOURS 299,99¢
INHERENT EVENTS " 999,299  INHEREMNT MAMNHOURS 999,999
NO DEFECT EVENTS ° 999,999 NO DEFECT MANEOURS 999,999
OTHER EVENTS . 999,999  OTHER MANHOURS 999,999
PREVENTIVE EVENTS . 299,999  PREVENTIVE MANHOURS 999,999

v TOTAL" MANHOURS 9,999,999

MEAN CREW SIZE 99.9 STANDARD DEVIATION 99.939
MEAN ELAPSED TIME TO REPAIR 99,999.9 -STANDARD CEVIATION g¢.999 -
MEAN MANHOURS TO REPAIR - 99,299.9 STANDARD DEVIATION 99,999 -
OPERATING TIME | v 999,999 STANDARD DEVIATION ¢9.2999

MOTE: Standard Deviation provided if available. -

O

ERIC

Aruitoxt provided by Eic:



* CPIRATIONAL SUPPCRT/CTST RETCHRD
¢ 8. MAIMTENANCE ACTICH 27 WUC CaT3

tthen coda 5 4s entered, the machine grempts the usar to enter the WUC of
interest. When enterad, the data elements listed below Zor this sub-
record will be displayed as shown in the  display format. & display will
be presented for each set of iction Taken, How Malfunctioned, and Type
How Malfunctioned Codes regorted. ‘A summary of all the disglavs is

oresented at the end for the WUC selected. The user may enter a 2, 2,
4, or 5 digit WUC.

Display Format:

. f v
: MALITENANCE ACTICH DATa
ATRCRAFT DS XKXXXNEX WUC XHXHK
: FLYING HOURS 998999 SORTIES 99999  LANDIIGS 98999
. TROM (DAY/YEAR) TO (Da¥/YIAR) .
Sy R S
‘ > WORK WHIIT CODE: KAXXX ACTION TAKEN: X HOW MAL CODZ: 999 TYEZ HOW ial: 9
' : == UNSCHIDULZD HMAINTINANCE <
. .
MATHTEMNANCE . MEAN  MAINTEMAICE
HTSHA HAIHOURS” ELAPSED TIME  CREW SIZZ  ACTIONS
9999.9 2999.9 © 999.9 99.9 9299
~~ SCHEDULED MAINTINANCE *~
. MAINTENANCE MEAN  MATNTENANCE
HTBUA HANHOURS ELAPSED TIME  CREW SIZE  ACTICHS
9999.9 9999.9 ° 999.9 . 99.9 . 9999
WORK UNIT CODE: 65ABO ACTION TAKEN: Q HOW MAL CODE: 799 TYPZ HOW iil: &
, *% UNSCHEDULED HAINTENAMCE *= '
. HAINTENANCE MEAN  MAINTEUANCE
) uTENA MANHOURS ~ ELAPSED TINE  CREW SIZZ  ACTIONS
0 .7 .7 1.0 0
- @ : .
- *% SCHEDULED MAINTENANCE *+
HAINTENAMCE MEAN  MAINTENANCE
HTEMA NANHOURS ELAPSED TIME  CREW SIZE  ACTICHS
0 0 .0 0 0
---- SUMHARY OF MAINTENANCE DATA ---- .
AIRCRAFT HDS C-5A  WORX UNIT CODE 65AB
. *= UNSCHEDULED MAINTENANCE *=
h) ] .
MAINTENANCE MEAN  MAINTENANCE
UTBHA MANHOURS ELAPSED TIME - CREW SIZE  ACTIONS
93.2 1.4 1.4 1.0 i ¥y
** SCHEDULED MAINTENANCE ** ' v
MATHTENANCE MEAN  MAINTEMANCE
.  MTEMA HANHOURS | ELAPSED TIME  CREW SIZE ACTIONS
’ .0 .0 .0 0 0 0-

................................... B L L L L L L L L L L

NOTE: The first example shcws the fisld sizes for the
maintenance action ‘data elements. The second example
is actual C-5A data. The third example shows a summary (’ -
of maintenance acticns from actual C-SA data. °

-
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