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SUMMARY

Objectives

The objectives were to provide a logistics database structure that permits practical use of historical and current
logistics information. The structure was to be tested for its use in facilitating the influence of logistics factors upon weapon
system design.

Background

The Air Force is concerned with the lack of adequate logistics consideration during the weapon system design
process. To produce a weapon system with optimal cost and mission effectiveness, logistics factors must be considered
very early and throughout the system design and acquisition process. Recent DoD Standards and Instructions have
indicated a strong commitment to consider logistics as an integral part of the weapon system design activity.

The logistics information system available to the designer and logistician must be adequate. Yet, for many years
large amounts of logistics information and data have been collected and processed on many different weapon systems,
but this was done mainly to improve the capability of existing weapon systems and the information systems were structured
to support that end. The existing logistics systems do not provide timely 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
that is required to support weapon system design. The Unified Data Base (UDB) program was formulated to address these
1ssues.

Approach

The UDB development program was conducted in three phases. In the first phase, the detailed definitions,
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 demonstration, testing, and further de-bugging of the UDB
using two acquisition programs as test vehicles.

Specifics

This UDB development program continued building on the results of a previous program that established the need : g
for additional data elements beyond those outlined in MIL-STD-1388-2 and on the results of the Tri-Services Logistica -4
Support Analysis Record (LSAR) Working Group (which continuously reviews the logistics data needs and requirements s
of all the Services). Specifically, the automated LSAR requirements and the various logistics-related Contract Definition ;

Requirements List (CDRL) items associated with the C-X procurement activity were closely reviewed.

The UDB can be accessed via computer terminals, by punched card input, or by high speed printers (batch
processes). About 70 different computer terminal formats (screens) 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 maintained as -
to who input, read, updated, etc. the information and when and where it occurred.

The UDB was tested and demonstrated using the HH-60 helicopter 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 being demonstrated on the B-1B program. B-1B a

f. defensive avionics maintenance and training information for the operational, intermediate, and depot levels of '_-::
) N
2 .
< .
A &
A s -

----- . . “ = ., h .t st e e, et RS - . o, e T,
) A PRI L P S IS Vel .. " (.
. . -, » . - . - 3 . - . -

A R O SPCIRC R ST RO, ., CRER LT PV .
DU P IR 3 G 'J.P_A\J.‘.'J Tata L'(Aﬁﬂm‘ﬁ\i\‘.\b}ﬂh;ﬂ:_ﬂlﬁ.. )




() Avd
R .‘In.
3¢ A e

DY I I

Y
4

O\ 54
2

maintenance are being entered into the UDB. The training and technical-manual functional areas retrieved this
information via terminals from the UDB so that critical concerns could be relayed immediately to design for appropriate
design consideration.

Conclusions and Recommendations

The objectives were attained. A logistics database structure, the UDB, was developed. Its practicality was
demonstrated by using historical information on the HH-60 program and current information on the B-1B program. As
a result of this UDB effort, both historical and current logistics information can now have more influence on the design

of weapons systems.

It is recommended that the UDB be further expanded to incorporate more efficiently the Air Force Operational Test
and Evaluation Center (AFOTEC) results into the UDB and, thereby, into the design activity. This expansion should
build on the initial work by a contractor to outline the mapping between AFOTEC data and UDB data and to identify
additional AFOTEC data needs that the UDB does not currently address. The UDB should also be expanded to interface
more efficiently with computer-aided design (CAD) activities that are themselves becoming so predominate throughout
the aerospace industry. Commonality of data elements between UDB and CAD databases should be identified, and
processes to further introduce logistics factors into the CAD design activities should be defined.
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SECTION 1

BACKGROUND

POLICY

DIRECTIVES

The need for improved weapon system availability, supportability, and
overall cost-effectiveness has been a continuing concern of the Department of
Defense (DOD). DOD Directive (DODD) 5000.39, "Acquisition and Management of

Integrated Logistics Support for Systems and Equipment,' establishes impor-
tant policy addressing this need. It defines management and technical
activities to be accomplished throughout the weapon system acquisition pro-
cess with emphasis on Integrated Logistics Support (ILS) and Logistics Support
Analysis (LSA). Specifically, DODD 5000.39 stresses the need (a) to
effectively utilize information about existing operational equipment to
establish a Baseline Comparison System (BCS), (b) to integrate LSA activity
into the overall system design process, (c¢) to establish and maintain a common,
consistent Logistics Support Analysis Record (LSAR) used to support both ILS
and Reliability and Maintainability (R&M) development efforts, and (d) to

verify the LSAR during operational service of the weapon system.

MILITARY STANDARD (MIL-STD) 1388

Military Standard (MIL-STD) 1388 describes the LSA tasks to be
accomplished during a system acquisition program to satisfy the objectives
of DODD 5000.39. 1In addition, MIL-STD-1388 defines the LSAR needed to
document the results of LSA. In 1973 the Army Development and Readiness
Command (DARCOM) developed the LSAR Automated Data Processing (ADP) system
to implement MIL-STD-1388. DARCOM Pamphlet 750-16 (DARCOM, 1979) is the
governing document for the system.

Lack of LSA/LSAR standardization between service acquisition efforts
led to the formation of a Joint Service LSA Working Group in November 1978.

The working group's efforts were specifically directed toward standardization
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';b: of the LSAR input data sheets and data element definitions. 1In June 1981,
;:iif the working group effort resulted in a draft revision of MIL-STD-1388. 1In
;i}: December 1981, the DARCOM Materiel Readiness Support Activity (MRSA) was
- assigned to DOD LSA Support Activity mission. This mission included the
; E:; requirements to develop a MIL-STD on LSA documentation and a standard DOD
?:;i LSAR ADP system. As a result, in June 1982, a draft MIL-STD-1388-2A was
’;V developed. A revised draft (MIL-STD-1388-2A, 1983) was carefully reviewed by
. industry representatives, and the approved version is expected to be
\f: ¢ iblished in May 1984.
o= Concurrent with development of MIL-STD-1388-2A, MRSA has been develop-
:ii:: ing a DOD LSAR ADP system. At present, the concept for this system, written
o) in American National Standard Institute (ANSI) COBOL, is for batch processing
.;i;% of input data resulting in sequential master files. The difference between
ff:f: the DOD LSAR ADP system and the DARCOM 750-16 ADP system is that the DOD
?i:if system will accept all inputs at a single entry point, relieving the
i functional user from having to know which one of the five DARCOM ADP system
“.;ﬁ programs to use for a given input.
AR
Lo
{;;5 PRODUCT PERFORMANCE FEEDBACK SYSTEM (PPFS)
! On 27 September 1979, the Air Force issued Program Management Directive
‘;§3 (PMD) L-Y9094(l) directing the definition and development of a Product
;N:: Performance Feedback System (PPFS). The primary objective of the PPFS is to
-::: provide an historical data repository of design-related information about
L operational systems for use by system designers, analysts, and support
{ifz planners involved in new weapon system and equipment acquisition programs.
":f: The PPFS will be automated to provide convenient and timely access to rele-
i;%: vant design, reliability and maintainability (R&M) and support cost data to
LLfi establish initially a baseline comparison system (BCS) for the new weapon
\’~Q system being developed. Once the new weapon system becomes operational, the
ﬁ:f PPFS will provide performance data feedback to those responsible for
t;g operation and support (0&S) throughout its life cycle.
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UNIFIED DATABASE TECHNOLOGY
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i DEFINITION STUDY :

During 1978-1979, the Logistics and Human Factors Division of the Air _
}4 Force Human Resources Laboratory (AFHRL) conducted a study to define the .

B 3 R

kd requirements and establish a plan for development of an integrated system 2

‘;} that would assist in satisfying the requirements and objectives stated in 4
\ DODD 5000.39. This work by Thomas and Hankins (1979) and Thomas, Hankins Y
W, -

‘Q: and Newhouse (1980) resulted in a concept and development approach for the -3
5: Unified Database (UDB) system. As conceived, the UDB addressed the require- K
54 ments of DODD 5000.39, MIL-STD-1388, PPFS, and the specific Air Force t
Y requirements associated with ILS throughout the weapon system acquisition
o -y
9y process. R
108 :
) -
l” -
o UDB DEVELOPMENT -
ﬂu In January 1980 AFHRL began a three-phased effort to develop a proto- -;
= type UDB system, with each phase lasting approximately 1 year. The objective i
f:: of Phase I was to accomplish detailed definition and system level design ;
x of the UDB. The objective of Phase II was to develop the UDB. The objective .
: of Phase III was to test and demonstrate the UDB. This UDB development .
o effort was completed in March 1983. This report provides an overview of the .
~ﬁ UDB concept and summarizes the results of the development effort. -
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l;: UDB CONCEPT
~
GENERAL
2%
<2' In this section the overall concept of the UDB is presented. It was
ff necessary to have a global perspective of the UDB concept to insure that
. the "building blocks" were developed consistent with the overall objectives.
ﬁ*‘ The UDB development status will be covered in later sections of this report.
X
nyd
I PURPOSE
N
,{: The purpose of the UDB is to assist government and industry organiza-
'-"
a: tions in accomplishing the objectives of DODD 5000.39, MIL-STD-~1388, current
%: ILS reporting requirements typically imposed on Air Force acquisition pro-
a0 grams, and PPFS.
K~
I\E OBJECTIVES
AN
N
‘:v The primary objective of the UDB program is to develop an integrated
’ system that will provide mechanisms (a) to establish and maintain an
Eg: historical data repository of relevant information about operational weapon
A systems, (b) to enable convenient and timely access to the historical data
Eﬂ repository and provide information in a useful form and content, (c) to
) assist in establishing a BCS for use in trade-off studies, analyses, and
;jf predictions about the new weapon system under development, (d) to assist
f? in developing, managing, and utilizing a common LSAR throughout the acquisi-
“i. tion process, (e) to provide convenient interfaces between LSAR and standard
O analytical models for predictive and planning purposes, (f) to update the
N -,
o LSAR with measured values during the Operational Test and Evaluation (OT&E)
:5 phase, (g) to validate the LSAR using operational field data during the 0&S
: J-.'
s{ phase, and (h) to utilize the UDB as a means for product performaunce measure-
ment and feedback.
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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 shows the
closed-1loop nature of the UDB in terms of its objectives and the time-phased

activities of the weapon system acquisition process.

Objective 1 - It was concluded early in this program (Thomas 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,
missiles, and ground electronics. The HDR will contain design, R&M, and
support cost information about operational weapon systems and equipment.

In the future, as weapon systems are developed using the UDB concept, the
HDR would contain validated LSAR for these systems.

The design data in the HDR for a given weapon system configuration
would remain constant, while the R&M and support cost data would be
periodically updated using existing field data collection systems such as
the Maintenance Data Collection System (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 HDR will be changed to reflect the
modification, and the corresponding R&M and support cost data in the HDR may
be correlated to the modified design configuration. 1In this regard, main-
tenance of the HDR will be relatively difficult until such time that oper-
ational weapon systems populating the HDR are developed using the UDB
concept, and therefore have an active LSAR. (This point will be discussed

later under Objective 4.)

Objective 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 mechanism, the HDR will provide users
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convenient and timely access to selected information via remote on-line
cathode ray tube (CRT) terminals.

In the weapon system acquisition and support environment, convenient
and timely access to relevant data is extremely important. If this
capability is missing, the utility and cost-effectiveness of the HDR is
severely compromised. There is simply little value in having an HDR loaded

with valid and useful information if users cannot get it when they need it.

Objective 3 - The community of organizations involved with new weapon
system 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 composed 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 departure for the new
weapon system.

The BCS would first be established at the top system level, then at
the major subsystem levels, and finally at the component levels, as appro-
priate. A most convenient and useful feature would be to enable users to
retrieve selected BCS information from 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 requirements. It would be enormously helpful to industry for allocating
system level requirements to major subsystems and lower indenture levels.
Finally, it would greatly reduce the time and cost required to accomplish
trade studies and analyses for obtaining predictions at all levels in the
LSA/LSAR process. In addition to achieving substantial time and cost savings,
such a BCS capability would greatly enhance the effectiveness of the ILS
activity throughout the system acquisition process.

Achieving the capability to transform field data into comparable LSAR
data, and vice-versa, is the key to creating a truly closed-loop UDB system.
This capability will be totally achieved only if a mechanism is developed
to resolve the basic incompatibilities between field data collection systems
and the LSA/LSAR system requirements. The UDB achieves this by a set of

transformation tables.
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Objective 4 - When the user retrieves the BCS information on tape from
the HDR in LSAR form and content, the automated LSAR (ALSAR) system of the
UDB will enable the user to load the BCS. The BCS would be used to support

the LSA activity for the new weapon system development program. The results

MERP J A2 v s s avemmE. . e

of the LSA would be recorded in the LSAR for the new weapon system. The

ALSAR will provide a cross-reference between 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.

Since the detailed LSA/LSAR must be accomplished by industry, the ALSAR
will provide on-line and batch features to enhance systems engineering
integration throughout the design, development, and production phases of the
new weapon system acquisition process. The LSA/LSAR would be accomplished at
the system and major subsystem levels early in the design/development process.
As the preliminary and detailed design is expanded to lower indenture levels,
the LSA/LSAR expands accordingly.

The ALSAR provides the mechanism to create, manage, and utilize a
common, consistent LSAR database for the new weapon system to the lowest
reparable level, and for all TLS elements. The ALSAR will machine 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 savings in report preparation and
will enhance consistency and cost-effectiveness in planning and developing
the required ILS elements.

It is envisioned that all required, allocated, and predicted values for
the new weapon system LSAR would be recorded 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
and 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 discussed later.

Objective 5 - Standard models are available to assist in accomplishing
LSA during the design and development of new weapon systems. The Network
Repair Level Analysis (NRLA) Model and the Logistics Composite Model (LCOM)

are examples of these important tools. The UDB should be designed to provide
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an interface mechanism between ALSAR and these standard models.

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

Objective 6 - The ALSAR will provide the capability to record allocated,
predicted, and measured values for parameters required to determine the
operational suitability and effectiveness of the new weapon system. 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 results 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 directly comparable manner. To the extent desired and
applicable, comparison with the BCS could also be achieved. This capability
will permit early identification of specific problem areas and permit
problem resolution on a management-by-exception basis. This process will

permit early verification of LSAR in areas where no problem areas exist.

Objective 7 - During the early 0&S phase the existing field data
collection and reporting 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
incompatibility between the LSAR and the field data systems, as was mentioned
in the discussion of the BCS under Objective 3 above, the UDB Transformation
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 weapon system eventually moves

into the early 0&S phase, the UDB Transformation Tables will be used to
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process the field data collected on the newly fielded weapon system.
Instead of creating a BCS, however, the output at this point will reflect
measured values for appropriate LSAR parameters of the newly fielded weapon
system. 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 for use by future weapon system development
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."

programs.

Selected portions of the LSAR may be stored on disk, while other
portions may be stored on magnetic tape. When this newly fielded weapon
system, or any portion thereof, is used as the BCS for a future weapon system,
a complete and validated LSAR will be available for the BCS. As the HDR is
increasingly populated with weapon systems for 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 performance measurement and feedback to those
responsible for continuing development (modifications), operation and support
of a weapon system.

Again, the capability 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 Figure 1, the Field Data
Collection Systems would supply information for currently operational systems;
both those with and without the LSAR. The UDB would process these field data
and calculate 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 Objective 8 in Figure 1.

The rationale for utilizing the same mechanisms to create the BCS, vali-

date the new weapon system LSAR, and supply trend data for the new weapon
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system during the 0&S phase is straightforward. The R&M and support cost

parameters of interest should and do remain applicable throughout the life
cycle of a weapon system. In the beginning the baseline values airc
established, followed by requirements and allocated values. Next the pre-
dicted values are established during design, development, and production.
In the OT&E phase, test results produce measured values to verify the
predictions and identify problem areas. Finally, the field data collected
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 weapon system acquisition programs, as appli-
cable. Using the same mechanisms to accomplish these functions is both

practical and necessary to facilitate a consistent, compatible closed-1loop

el WA el

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 production phases, the ALSAR captures

design information as part of the overall LSAR for a new weapon system. As

the weapon system moves into OT&E and 0&S, the measured values are used to

INCTFPIIW TPPIII.

verify and validate the LSAR as a function of its design characteristics,
concept of employment, and concept of maintenance.

Figure 1 shows that those responsible for developing and supporting
a new weapon system would continue to utilize the ALSAR to maintain the
new weapon 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 reaccomplished,
as appropr: :te, 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 are eminent, the LSA/LSAR will
be updated to reflect these changes whether or not design modifications were

also made.

Objective 7' - After modifications are incorporated in the weapon system,
the ALSAR will again be used in conjunction with the HDR to validate the .
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updated LSAR. This step would also be accomplished if only a change to the

operational and/or maintenance concept was made. Once validated, the modi-

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 appropriate.

PROTOTVPE UDB APPROACH

Conceptually, the UDB could be used to support many types of DOD
weapon systems and equipment. 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

As discussed earlier, the ALSAR and HDR are the most important features
of the closed-loop UDB concept. Given these features, the data generating
technology would then be extremely useful in accomplishing LSA. The initial
plan for the UDB effort was to focus primary attention on the HDR and data
generuting technology, and to use the DARCOM ADP/LSAR system to satisfy the
requirements of ALSAR. A detailed study of the DARCOM system, however,
revealed that it could not accommodate the UDB objectives for the ALSAR.
Because the ALSAR 1s 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 emphasis on the HDR.

UDB FEATURES

Figure 3 shows in bold-lined boxes the two major features of the
UDB system; the ALSAR and the Aircraft Characteristics 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 represents the HDR for currently operational air-
craft weapon systems. For each mission, design, and series (MDS), the ACDF
will contain design characteristics data and processed field data pertaining
to utilization, R&M, and support cost parameters. Initial programs have

been developed to process data from DO56E and VAMOSC to update the ACDF.

Objective 2 - The automated ACDF provides convenient and selective
access to data via remote on-line CRT terminal screens. This capability will
assist users in determining the BCS for a new weapon system and selectively
retrieving BCS information. Using the same capability, users may retrieve
information from the ACDF to assist in determining the performance of

products in terms of R&M and support cost parameters.
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"- Objective 3 - The transformation tables necessary to relate field data
:3: to LSAR terms have been developed. As discussed earlier, this is a very
;:z important and needed capability; first, to permit establishment of a BCS/LSAR,
';if and second, to permit validation of the new weapon system LSAR using existing
? field data collection systems. Development of this capability should be
iéi: accomplished in future UDB efforts.
:;;E Users must manually create a BCS record using data elements and values
:ii currently retrievable from the ACDF. Using the BCS data retrieved from the
3 ACDF, users may utilize the field-to-LSAR transformation tables for con-
;i; structing manually BCS data that could be loaded in ALSAR.
2
S Objectives 4~7 - The ALSAR system has been fully developed to satisfy
éf: Air Force requirements. A BCS may be loaded into the ALSAR and cross-
.55: referenced to the new weapon system LSAR. The system is fully automated to
~§:: assist in systems engineering integration and to create, manage, and
;:: utilize a common, consistent record for all ILS elements. ALSAR programs
{ » are available to create outputs from the LSAR that may be batch loaded as
E:; input to standard logistics models. The ALSAR has an extensive output
Eﬁ@ summary report capability in accordance with standard Data Item Descriptions
o (DID) typically required in Air Force programs.
; The ALSAR has provisions for recording measured values for R&M para-
;ﬁ meters required to be tested during OT&E. This provision may also be used
fti to enter measured values to validate the LSAR during the 0&S phase. As
g;g discussed under Objective 3, however, the ACDF capability to process field
‘? data so as to machine output the required LSAR measured values has not yet

been developed.

Objective 8 - The same ACDF programs used for Objective 2 may be used

to track the continuing performance of operational weapon systems. The

N..(
,\; ACDF presents average values for numerous R&M and support cost parameters.
W
e}- No trend data capability is provided in the prototype ACDF, but it is
\-' . .
Y expected that future UDB efforts will address this need.
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SECTLION 111

AUTOMATED LSAR SYSTEM .

OVERVIEW -

As discussed in the previous scections, the ALSAR is a vitally important
part of the UDB. Spcecifically, the ALSAR is nceded to satisty Objectives 3,
4, 6, and 7 shown in Figurc | and discussed in Section 11, The ALSAR system -
discussed in this section has been fully developed and partially tested, .
using HH-60 helicopter data. Since December 1982, the svstem has been
successfully used in a production mode to support the Defensive Avionies
portion of the B-=1B Strategic Bomber Program. As this program progressces,
the ALSAR system features will be fully validated for operational use on

other programs.

BASELINFE

The DARCOMP 750-16 data elements, data delinitions, and data sheets/
records were used as the basceline for the ALSAR system. To the extent X
practical, consistent with Air Force requirements, compatibility with the
DARCOM bascline 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 requirements, and provide many usceful and cost-
saving features for industry and Government users.  Since the ALSAR is a
fully automated database system, none of the DARCOM ADP/LSAR software or

programs :are used. 3

DOCUMENTATTON

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

4. Force. Ln Table 1 the individual documents associated with the ALSAR arce

1:' listed. :
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L TABLE 1. ALSAR DOCUMENTATION
h
A
¥ :ﬂ
A Document Purpose
\::'
. Data Sheets - Data input sheets used by ALSAR
3N Data Element Descriptions -  For data elements on each data
~h sheet
A
sy Data Entry Instructions - For entering information about
" each data element on each data
sheet
Ly
:,: ALSAR Users Guide -  For using each feature of the
- automated system
h~ 1
e Access and Security = On-line procedures to control
o Manual database security
w4 Maintenance and Update - Instructions for ADP maintenance
L Manual and update
">
?: Software Documentation - Complete programming documen-
s tation for ALSAR system
W
i
e Data Sheets
o —_—
:J: The ALSAR input data sheets A through J are listed in Figure 4 and in- "
;ﬁ cluded in Appendix A. Figure 4 is actually a CRT menu screen of the on-line ;
iy ALSAR system. These data sheets contain all of the data elements in the -
o ALSAR system. The on-line CRT screens used to input data are designed in a
’:S manner consistent with the card record layouts on each sheet. A data sheet
-.J
A5 status output report may be machine produced, on command, in the format and
K
fﬂ content identical to each input data sheet.
:{ In Appendix A the reader will notice that the basic 80-column card
;{j format is used for the data sheets. This was the result of an Air Force
™,
uﬁﬁ requirement that ALSAR be developed so as to retain consistency with the
“ DARCOM ADP/LSAR system wherever possible. Since the DARCOM system is
:f: basically a sequential file batch processing scheme, it requires the
:i' 80-column card format along with duplication of kev information on each
cf: .
::_ card. The fully automated ALSAR system would permit more simplified,
P efficient, and user friendly data sheets, For example, Data Sheet A
‘\ L
'\ ;
iy :
T .
" )
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DPR LSAOM-0O1, MENU SCREEN 1, AFMO1D, AFMOlU
KXXXXXXXKREXKXAXKKKXXKXKKRKKK AKX XXX KK XX RXE KX KKK RKKKXKKKKX AS OF XXXXXXX XX/XX/XX

MENU 1
SHEET

OPERATIONS AND MAINTENANCE REQUIREMENTS

ITEM RELIABILITY(R) AND MAINTAINABILITY(M) CHARACTERISTICS

|
[
I
|
!
I
I
|
|
|
TASK ANALYSIS SUMMARY =
MAINTENANCE AND OPERATOR TASK ANALYSIS |
I

[

I

|

|

I

|

I

I

I

|

|

Mmoo oWy

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

TRANSPORTABILITY ENGINEERING CHARACTERISTICS

“~xZam

FOR A LIST OF REPORT REQUESTS TYPE RPTMENU

e ———— et e e e e e e o e

DATA SHEET MENU SCREEN
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, consideration will 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 because
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. In fact, the fully automated ALSAR system eliminates the neced
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 requirements
and to facilitate automated output reporting that will result in significant

time and cost savings.

]

I

Data Entry Instructions

Ad
+,
.
.
rd

A

L]
>

All of the data elements on the ALSAR data sheets are defined in the

T
JL ‘5 ".A:.J. >

gt

Data Element Descriptions (DED) document. The Data Entry Instructions (DE1)
-18-
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document tells the user how to fill out each data sheet. Since the ALSAR is
fully automated for on-line data entry and update, it is not mandatory 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 the DEI instructs the user in how and where to enter the results
of the LSA on each data sheet, this guide 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 in the database
relating to any data sheet and also for requesting hard copy or tape output

summary products and reports 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.

Maintenance and Update Manual

This document 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 documentation package, should
be sufficient to permit installation, operation, and maintenance of the ALSAR

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

SYSTEM DESIGN

Figure 5 shows the basic design approach for the fully automated ALSAR

system, Notice that the ALSAR utilizes the Integrated Database Management
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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 terminal
screens and performing full screen edits. This package is provided with the
ALSAR.

All on-line application programs are designed to run with the IDMS Data
Communications Monitor, an efficient and multi-tasking communications monitor.
This enables excellent response for larger multi-terminal real-time systems

and also provides for automatic journaling of all transactions.

IDMS
o Integrated Data Dictionary
(] Data Dictionary Reporter
° On-Line Query
o Data Communications Monitor
e Database Manager
GENERAL PURPOSE APPLICATION PROGRAMS
SOFTWARE .
. On-Line Features
. Screen Mapping ) Batch Features
® Full Screen Editing ® ANST-COBOL with
embedded 1DMS
verbs

ALSAR SYSTEM DESIGN
FIGURE 5

There are approximately 300 application programs written to accomplish
the on-line and batch functions of the ALSAR. They are written in ANSI COBOL
with embedded IDMS verbs. Each program was designed with functional
modularity in order to allow for case of maintenance and adaptation to noew
environments. The applicaticn system contains a complete securityv subsvstem
that can be used to control access to and modification of data bv uscrs.

This security feature also provides a complete audit trail ot changes made

—20-




during on-line operations.

GENERAL FEATURES

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

overall LSA process and specific DOD requirements.

LSA CONTROL NUMBER (LSACN)

The LSACN is a key data element in the ALSAR system and is comprised of
the Work Unit Code (WUC) and the Work Breakdown Structure (WBS). This
approach accomplishes several important objectives addressed in DODD 5000.39
and MIL-STD-1388. First, it permits convenient and effective management of a
common, consistent database of information necessary to support all ILS
elements. Second, it provides an effective mechanism to relate field data to
LSAR data during the 0&S phase, thus facilitating validation of the LSAR for
a weapon system, Third, it provides an inherent cross-reference between WUC
and WBS for correlation of support costs to acquisition costs.

The ALSAR does not depend upon the LSACN to generate provisioning
technical documentation, as does the DARCOM system. The manner in which
ALSAR accomplishes automatic generation of provisioning documentation is
discussed later. Since this approach is used, the ALSAR assigns LSACNs only
to the lowest reparable level of the end item. 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 0&S. 1In order to achieve
the objectives of the UDB, 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

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

in Table 2. With these additional data elements the required or allocated,
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TABLE 2. ALSAR PERFORMANCE TRACKING

1. PERFORMANCE FARAMETER VALUES

REOUIARD/ALLOCATED VALUE I

PREDICTED VALUE

l MEASURED VALUE

SYSTEM LEVEL GMLY

® HNISSION COMPLETION SUCCESS PROBABILITY

® AVAILABILITY:
ML, /N, PIC/S, PHC/MAS
WNC, WMC/M, WMC/S, WNC/NAS
C, WPT/SORTIE

o BASE LEVIL 1001/P: BOTR ORGANIZATIONAL LEVEL AND INTERMEDIATE LEVEL
SUPPORT CRNIRAL

SCHEDULED AND SPICLAL INSPECTIONS (03 & 04)
PREVENTIVI NAINTERANCE
CORRRCTIVE NAINTEMANCE
TOTAL BASE LEVEL WBi/M

o BASE LEVEL: BOTH ORGANIZATIOWAL LEVEL AND INTERIMEDIATE LIVEL
MEAN MAINTEMANCE W/ TO REVAIR (MAITR)
MAXDAM ETLAPSED TDE TO RIPAIR

o DEPOT MR/WN:
PIDCRAMMED DEPOT MAINTENAACY
COMPONENT SEPAIR/OVEERAD.

o MISSION RECONFIGURMATION TIMR:
MEAN CLAPSED T
90th PERCENTILE
MEAN CREW $1IT

o ANALYTICAL COWDITION INSPECTION
AN DAPSTD TDE
MEAN NANNOURS

® QUICK TURMAROUND TDME
TLAPSID TDR
MAINTENANCE NAN-MINUTES
ChEv s128
AIRCREN NAN-WINUTES

o FAULT DETECTION/ISOLATION AND PALST PAULT INDICATION

o BRELIABILITY:
1BAN TDE STTVERN ARMOVALS (MIBR)
CORRECTIVE

BATIO OF MAINTENANCE ACTIONS TO NAINTENARCE EVENTS
MEAN TIME TO REPAIR

11. COST PARANETER VALDRS

I ISTDMIED | AcTUAL. ]

SYSTEM LEVLIL OMLY

o ESTIMATED AND ACTUAL UMTT (FLYAWAY) QOST - DOTH EECURRING
& NON-RECURRING

ESTIMATED AND ACTUAL ANNUAL O&f COST

. INITIAL SUPPORT EQUIPMENT CDST - BOTR COMNDW AND
L PECULIAR S.E.

SPARES COST - BOTW INITIAL AND RZPLINISIMENT SPARES
BAST MATERIAL COST/TR

BAST POL COST/TR

TECHNTCAL PUBLICATIONS COST & OUANTITY

TRAINING COST - PRASOWNEL & WATELAL/IGUTPMENT  BOTH AT MASE & DEPOT
FIMRER OF PYOPLEL TRADNED 6 WBN SKILLS REQUIRED L8

PROGRAIED DEFOT MADNTENAXCE COST/TR

CONPONINT REPAIR/OVINIA®. DEPOT COST/TR

INTTIAL DEPOT SUPPORT EQUIPMINT COST

PACILITIES COST - BOTH POR BASE LEVEL & DEFOT LEVEL

Y i

v ,
}
ra
N
]

s \:-

SUBSYSTEM § COMPONEWT LEVELS

FPAULT DETECTION/ISOLATION AND PALSE FAULT IMDICATION

BELIABILITY:
MEAN TIME BEWEF® RDMOVALS (MTBR)
MEAN TDME BETVEDN CORRECTIVI MAINT (MIEM)
IMMERENT MALFUNCTIONS (TYPE 1 MTBM)
INDUCED MALFUNCTIONS (TYPE 2 NTEM)
0 DEFECT (TYPE 6 WIBM)
PREVENTIVE (SCHEDULED REMDVALS) NTBM
MEAN TIME SETVEEN MAINTENANCE ACTIONS (MTBMA)
BATIO OF MAINTENANCE ACTIONS TO MALNTENANCE EVENTS
MEAN TDE T0 REPAIR

BASE LEVEL WI/PR - DOTH ORGANIZATIGMAL (OW-IQUIP) AND
INFTERMEDIATE (OFF-IQUIP) LEVELS
PREVENTIVE MAINTENANCE

BMASE LIVIL MEAN MAINTEMAKE W/M
PREVENTIVE

DEPOT LEIVEL MMI/Pi AND MEAN TIME TO REPAIR (MTTR)
VORK UNIT CODE 5Y TASK CODE: (TASK SUMMARY)

L st |

—_—  SeNSTHMGOWPONBT LEVRLS

3CS SUPPORT COST IN ACDP
WEN SYSTEM SUPPORT COST DATA PROVIDED/UPDATED IN ACDF
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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 system, major subsystem, and component levels if desired.

At the system level, data elements were also added to the A Sheet to
capture predicted and measured values of selected cost parameters. The
predicted values would be entered early in the development phase, and the
measured values during the production phase. This information would be
valuable in the future for establishing cost estimating relationships and
improving predictions on future weapon system programs. At the subsystem and
component levels, the UDB will use the ACDF to capture selected VAMOSC data

to track cost parameters for a weapon system.

Task Codes

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 comparability
between LSAR and field data systems. 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 verifying the LSAR for a

weapon system after fielding.

How Malfunction Codes and Work Center

The ALSAR D Sheet incorporates 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 performing work center, thus providing another

necessary 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

identification of maintenance actions that comprise a maintenance event. All
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XN
5
{ - of the above features, plus some provided but not mentioned here, are needed
f;ﬁ to effectively utilize field data to update and verify the LSAR, thus making
if the ALSAR a useful tool throughout the life cycle of a weapon svstem.
e ALTERNATE ACTION
\1? Each ALSAR data sheet has a data field to record an Alternate Action
ts? 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
}M; separate concept. The provision is useful in trade-off studies and provides
Q! a permanent record, if desired, for candidate approaches considered. Since
i:; the Alternate Action Code is a key parameter, the alternate chosen as the
b final design is designated as Alternate Action A. In this way the primary
;3 LSA/LSAR record for an entire end item will be partitioned under a single

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

%ﬁ BCS for the new weapon system within the UDB, thereby providing a fully
.:* automated BCS conveniently cross-referenced to the new weapon system LSA/LSAR.
\.i
\:'.; LSAR REVISIONS
33 The specific LSA/LSAR requirements of any given program will determine

) 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 determine
Eﬁ the specific data elements that must be filled in to constitute a completed
T card. Some programs may require all data elements on a given card, while

" others may require only a portion of the card to be filled in. The point
Ei: is that only the user on a given program will know what constitutes a com-
::E pleted card and data sheet.
ﬁ;: The Update Code (UC) in the right-hand column of each card (see Appendix
if’ A) will be used to indicate whether the card is in-work or completed. When
:ji the user changes the card status to '"completed,”" the ALSAR will automatically
i;; record and track subsequent revisions using the UC and date. The same is
;2 true for a completed data sheet. This provides an automated capability to

—~ assist ILS Managers in monitoring the progress of LSA/LSAR activity in terms
;ig of initial completion status, as well as the revisions made to completed

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

modifications during 0&S.

EFFICIENT DATA ENTRY

As mentioned earlier, the ALSAR data sheets were patterned after the
DARCOMP 750-16 formats. As a result, there is significant redundaacy of key
data elements on most of the data sheets. The fully automated ALSAR has been
designed to eliminate the requirement for the user to enter redundant data.
Some of the automated features incorporated 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 will automatically enter these specified parameter values on multiple
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

The first three cards of the A, B, and C Sheets contain identical
header information. When an A Sheet is completed for the system and major
subsystem levels, the ALSAR will automatically enter the B Sheet header
information. Similarly, when a B Sheet is completed for component levels,
the C Sheet header information will automatically be entered.

When information describing a part is entered on the B, C, or D1 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
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consistency between the maintenance, supply support, and support equipment

records.

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 (HO1l, HO2 and HO3 cards) will be
established for that part. This basic record will not be repeated even
though a part may be used in multiple applications in an end item. For each
individual application of the part, only the application significant informa-
tion must be entered. The ALSAR system transfers available information to
the basic record the first time a part is identified, and prompts the user
to complete the basic and application significant information. For sub-
sequent applications of that part, the ALSAR system notifies the user that
only application significant information is needed, and automatically
aggregates relevant provisioning information for the part.

The same process is used for support and test equipment on the E Sheet.
The first time a particular piece of equipment is required to support a
maintenance task, the machine will transfer the available information and
prompt the user to complete a basic E Sheet. When subsequent maintenance
tasks require this piece of equipment, the ALSAR will automatically record
these requirements by maintenance task and the item being supported. 1In a
similar manner the ALSAR permits a basic record for each Facility (F Sheet)
and Skill (G Sheet), and automatically records each individual requirement

for this logistics resource.

NARRATIVE DATA

The narrative cards on the ALSAR data sheets incorporate a card letter
and sequence line number (Seq. No.) provision that enables virtually
unlimited space for narrative information. This provision will enable ILS
Managers to further integrate and support the efforts of those responsible
for technical manuals through the ALSAR. The provision is required to enable
the ALSAR to produce important output reports such as the Support Equipment

Recommendations Document (SERD).
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ON-LINE PROCESSING

The ALSAR system utilizes on-line CRT terminal screens to enter, re-
trieve, and update information in the LSAR database. In addition, all of the
output products available from ALSAR may be requested using the on-line
system. The ALSAR Users Guide shown in Table 1 provides the detailed infor-

mation for operation of the on-line system.

MENU SCREENS

Thirteen menu screens are provided for those getting acquainted with
the system. Figure 4 is the menu screen that shows all of the ALSAR data
sheets. Placing an X by one of the data sheets will cause the menu for that
sheet to be displayed. For example, placing an X by the A-Sheet will display
the A-Sheet menu screen as shown in Figure 6. All of the card records on the
A-Sheet are shown in Figure 6, and to display a screen for a particular card

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

/ A - SHEET

ALL COMMANDS REQUIRE
LSACN ALT-ACT _
COMMANDS
_ A0l _ A07 _ a13B
_ a02 _ Ao8 _als
_ A03a _ A09 _ AlS
_ A03B _ A0 _Al6
_ A04 _ ALl _ a7
_ A0S _a12 _A8 |
_ A06 _ AL _A19 !
\\\‘47 THE COMMAND AFTER EACH OF THESE MAY BE U - UPDATE  F - FORCE /

A-SHEET MENU SCREEN
FIGURE 6
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DATA ENTRY SCREENS

There are 70 on-line screens to enter, retrieve, and update information
in the database. Each screen consists of data elements for one or more card
records on one of the data sheets in Appendix A. Figures 7 and 8 are repre-
sentative examples of these on-line screens. Figure 7 is the screen for the
AO5 and AO6 cards of the A-Sheet, and Figure 8 is for the BO1, BO2, and
BO3A cards of the B-Sheet. Each on-line screen maf be called by simply

entering a command for the desired card along with the required parameters.

OPR LSAOA-J3. OATA ZHEET A, CRG LEVEL/ON-£QUIP “AINT AFAO3D. AFAQ3U
(XX AS OF 0000 XX/ KK/ XX*

; CARD: AQS LSACN X000CKXXXXA NUMBER S?S SUPPORTED(16)

DAILY INSP: MEAN ELAPSED TIME(22) MEAN AN HRS(2T)
. PREOP INSP: MEAN ELAPSED TIME(32) —_ MEAN MAN HRS(37)
; POSTOP INSP: MEAN ELAPSED TIME(42) MEAN MAN HRS(47)
: HOME STATION MEAM ELAPSED TIME(S2) — MEAN MAN HRS(ST)
INTERM INSP: MEAN ELAPSED TIME(62) MEAN MAN HRS(67)
- UPDATE(20)
! CARD: AO6 LSACN XO00ODOOROOX
! PERIODIC INSP MEAN ELAPSED TINE(1§) MEAN MAN MRS(21)
\ UNSCHEDULED MAINT MEAN ELAPSED TINE(26) MEAN MAN HRS(31)
] TURNAROUND MEAN ELAPSED TIME(36) T MEAN MAN HRS(41)
| MISSION PROFILE CHANGE MEAN ELAPSED TIME(46) MEAN MAN HRS(51)
| N/H PER HOUR SCHEDULED 156) UNSCHEDULED(61)
! ANNUAL MAINT M/H SCHEDULED (66) ____  UNSCHEDULED(72)
| — UPDATE(80) _
i

A-SHEET ON-~LINE SCREEN
FIGURE 7

BPR LSAOS-01, DATA SHEET 3, [TEN R/N CHARAGTE nsﬁ_cs"ﬁiﬂ‘x TAFSGI0

(X AS OF XOCKXXXX XX/XX/XX|

CARD: 801 LSACH XXXXXOOXXXX IND ITEM ACRONTM CODE{16)

SERVICE DES CODE(26) _ FSOM(2Y) ALT ACTION(3ZT K REV CODE(33) X

DATA SHERT STATUS(34) _ ODWG ClASS —_

SERIAL NUMBER EFF: FRON(18) TO(48)

DATE: YELAR/MONTH/DAY(S8) CPDATE(80)
CARD: 802 LSACN XJOUOCOOXXX ITEN NAME(16)

ITEN O2S CODK: TYPER{(1S) NODEL( 42) SERIES(52)

SUFFIX DES(54) ol on racrorcsiy —_— 'PDAT!(QO)
CARD: 301A LSACH )XQODOCOOXXXX MFR PART NUM(16) LRNC{32) _

SQ1(13) OWG NUMBER(18) ._QNCJ‘) FSO!(SS)

UPDATE(BO

CARD: BO3B ZSACH XXIOOOOOOMKX MFR PART NUM(16)
NG NUM(38) YPOATE(80)

B-SHEET ON-LINE SCREEN

FIGURE 8
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For example, entering the EOl command, along with the desired LSACN and

Alternate Action will retrieve the screen shown in Figure 9; this screen

OPR LSA0E-01. OATM SHEET E, STE OR TRNG MATERIAL DESC AND JUST - AFEQLD, AFEQLU"
X000 200K 200K 2000C AS OF XDO0000CK KX/ XX/XX)

ALTERMATE LSACN

CARD: EOL LSACH XJOCOCOOMKXX END ITEM ACRONYM CODE(16)

SERVICE DES CODE(26) _ FSON(I7) ALT ACTION(3Z) X REV ZODE(33) X

DATA SHEET STATUS(34)  OWG CLASS(3S) ___

SERIAL NUMBER EFF: FROH(38) TO(48)

DATE: YEAR/MONTH/DAY{58) TEST SET LSACN{S®)

UPDATE(80) _

CARD: 02 LSACN CODCKONOOX TTEM NAME(16)

TEN DES CODE: TYPE(3S) MODEL(¥27 __  SERIES(S52) _

SUFFIX DES(54) <OWVERSION FACTOR(6IT __ -ALIB IQUIPMENTI6S) _

TRIT SUPPORT TQUIPNENT(66) _ CFE/GFE(67) _ ITEM NO(68) UPDATE(30) _
CARD: Z03A LSACM YO0OOCOCOCKX MFR PART NUM(16) LRNC(32) _

FSQN(3D) WG NUMBER(38) TANCT 347 FSCN(SS)

CONTRACT NUMBER(60) UPDATETS0) _
SARD: £03B LSACN X0CO0COOOO( MFR PART NUM(16)

SWG UM 38) UPOATE(30) _

E-SHEET ON-LINE SCREEN
FIGURE 9

also contains the E02, E03A, and E03B cards. When the screen is retrieved,
the LSACN is machine entered in each card, as indicated by the X's in the
LSACN fields.

The numbers in parentheses after each data element denote the column
number of the first position for a data element field. This feature will
reduce errors when data are being entered from hard-copy worksheets. The
screen cursor is programmed to move automatically to the next unfilled

dita field to simplify and expedite data entry.

ENTERING DATA

Once a screen has been displayed, the user may complete all or part

of the data elements, as desired. Changes or corrections may be made on the

screen prior to hitting the "ENTER" key on the terminal. The "ENTER" key v
. 3

records the screen display on the ALSAR database, assuming data have been R
o

entered by the user.

PAPRENDA

r

d...

EDIT CHECKS

e

The on-line system incorporates edit checks for selected data elements.
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The edits performed on each screen are described in the ALSAR Users Guide,
and generally consist of checks for required presence, alphanumeric
characters, field size, special codes, and format. When the user attempts
to enter data that do not pass an edit check, the CRT terminal screen will
indicate the error by flashing the affected data element field 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. First, the user may correct the errant
data on the screen and then enter them in the database. Alternately, the
user may force the errant data to be entered in the database. This is
accomplished by using the Force (F) command and then pushing the "ENTER"
key. The F command would be used when it is not convenient or possible to
determine the cause of an error immediately, and the majority of the data

on the screen are correct.

DATA RETRIEVAL

When information has been entered on the database, such data may be
retrieved and displayed by simply calling the screen for the card, with
appropriate parameters, on which the data were entered. When errant data
were forced, the ALSAR system will display the errant data field with a
series of question marks (???), whether retrieved on-line or on hard-copy

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 activate this mode.
At this point the user may make any desired modifications or deletions by
simply typing over the existing data and entering the updated information
in the database.

When an update 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
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discussed earlier.

GLOBAL CHANGE CAPABILITY

At times it may be necessary to change key parameter values (LSACN,
MPN, etc.) previously entered in the database. While such changes are not
possible using the UPDATE command, batch programs are provided to accomplish
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 COPY CAPABILITY

When an LSA has been accomplished 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 is 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 sheets. 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.

MAINTENANCE AND SUPPLY SUPPORT FILES

Supply support requirements are basically derived from maintenance
requirements, as are the requirements for personnel, support equipment,
training, training equipment, facilities, and technical manuals. Maintenance
requirements are derived from the system level operational and support con-
cepts, and from detailed R&M analyses at all levels of hardware indenture.
The ALSAR svstem 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 and H). These features were mentioned earlier in the
paragraph addressing efficient data entry for multiple applications. Using

this approach, the ALSAR system assures consistency and compatibility
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between the maintenance requirements and the other ILS elements.
Portions of the B, C, and D1 Sheets are used to drive the supply
support requirements 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. Usihg this

information, the ALSAR automatically creates H40 cards from which the
Provisioning Parts List (PPL) is machine produced. Using this approach,
the ALSAR eliminates the need to use the LSACN to produce provisioning
technical documentation 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 advantages discussed earlier. Non-reparable
items are appropriately accounted for and documented in accordance with
standard reporting requirements.

When specific LSA requirements for a given acquisition program do not
logically result in a complete top-down breakdown of the 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 system processing will notify the user when and where gaps in

the PPL exist.

BATCH PROCESSING

INITIAL BATCH LOAD

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
unique. It is not intended for update or editing capability for existing
data. The system accepts ALSAR card formatted data from sequential files.
There are three phases to the load process, each of which performs edits on
the input data and produces a report. These reports should be used to

guarantee the integrity of the loaded database.
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Phase 1

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 number for future
reference. Next an edit report is produced detailing which fields are in
error and indicating whether insufficient previous cards have been received.
This report also warns of possible key parameter 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, but sometimes
a card is used to create one database record and occasionally cards are
broken down to produce multiple database records. Phase 2 performs the
function of breaking down and/or building up the cards to obtain these
records. It produces a sequential 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, pinpointing the exact card to be checked.

Phase 3

The third and final phase takes the records created from Phase 2 after
all errors are corrected and actually stores them onto the database in their
appropriate position. Again some errors may be detected since records are
connected to each other in a like fashion as the cards werc in Phase 2.

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

then an error is flagged to indicate further action is required to store
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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 the Initial Batch
Load when all of the card edit errors are not corrected in Phase 1 of that
process. Errors may also be stored from on-line processing. When an
element fails to pass an edit, the element will blink on the screen. If
the error cannot be corrected, the user can force the rest of the data on
the screen to be stored by typing an "F" for forced update in the command
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
the data from scratch later.

Each database record has a suspense flag that will be set when an error
is stored in that record. Periodically, a Suspense Report will identify
all cards that have elements in error. The software will re-edit all
records that are flagged suspended. 1If all 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 on the report are
sorted by card type, by LSACN. The card images correspond to the data
sheets, and errant data elements are identified. Errors may be corrected
by calling the screen with the data in error and re-entering the element

using the Update Command.

TURNAROUND DOCUMENTS

When data are entered on the database via on-line or batch processing,
the ALSAR will generate a Turnaround Document if desired by the user.
These hard copy printouts display information in data sheet format and
provide additions/changes to the database that occurred during the

processing period since the last turnaround was generated. When database
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$§ transactions were modifications or updates to information previously

;ﬁ entered, the Turnaround Document will display a before and after image. 1
;ﬁﬁ The purpose of the Turnaround Document is to provide a hard copy 1

printout of information actually loaded in the database to functional area

;5? users who are responsible for the accuracy and completeness of the data.

i;i Data elements that did not pass edit checks and were forced on the data-

:ié base will appear as question marks on the Turnaround Document. The user may

use this document to verify and correct data entries. This would be partic-

'ig ularly useful when engineers/analysts responsible for data quality do not

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

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

j;; PROMPTING DOCUMENTS 1
EZ; Although systems engineering is a highly iterative process involving 5
Y many different functional areas, it can generally be described in the follow- 1
‘;_ ing way. The process starts with design engineering activity. Next, the l
ig results of design engineering are used by reliability engine -ing to i
ﬂf accomplish failure modes, effects, and criticality analyses . '"A) and other ]
3 important functions. Next, the results of reliability engineering would be ]
D used by maintainability engineering to determine the maintenance and support

ii: requirements necessary to achieve and sustain a fully mission capable weapon :
:3 system. These three steps can be thought of as occurring in a serial manner.

%. When maintainability engineering completes the detailed task analyses and

:; identifies support requirements necessary to repair and sustain the weapon A
:E system in operational status, the activities of many other functional areas

;S may be accomplished in a generally parallel manner.

éﬁ The ALSAR system uses Prompting Documents to assist in the integra-
l\s tion of all functional area activities involved in the systems engineering

53 process. When information is entered in the database by ome functional
;E: area, the ALSAR keys on selected data fields to determine if the data y
?4 entered are needed by another functional area user. 1f so, the machine

:: generates a Prompting Document to that functional area. The Prompting :
:3 Document preprints information neceded by the next functional area to

- :
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{j accomplish additional LSA and reminds the user that additional LSAR input i
o .
87 data are now owed to the system. The information on the Prompting Document N
s': -
i is extracted from portions of the data sheets in Appendix A and is presented Ny
. in a format consistent with these data sheets. 2
n Figure 10 shows the basic approach used to generate and distribute K
N Prompting Documents. It is seen that specific data sheet cards generally -
LS o -
f}} relate to the functional area across the top. The card numbers in the £
!

body of Figure 10 relate to the data sheets in Appendix A. Since the .

Y gt

specific functional area responsibilities may vary from one organization to

:b another, the prompting scheme is table driven. That is, the Prompting ¥
o N /
L, Documents may be flexibly tailored to fit any particular organization.

S g
N .
A
) \.1 DESIGN | RELEAB’ | MAINTAIN' | TRAINING, HUMAN FACILITIES | PROVISION- | TECHNICAL | TRANSPORT- -
\ 1]

v ENGR ENGR ENGR SE/TE FACTORS ING MANUALS ABILITY *
4 »
¥

o) 8 07 BO4B INFO INFO INFO INFO |NFO INFO
B, L‘J Iﬁs FROM: FROM: FROM: BRG\: SR(H: FROM: iy
¥ B.C,D, ?.D,E, [LA 3 } 05 ,0,D1, AEH >
%3 £l D1 06 55“ .

i SR,
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N E 28

t
1 ok LT ‘
St .
N L} SHTS PARTS R
N BREAKDOWN .
D (1P8) -
o )

o ® 10 INPUT TERMINAL

~
'.':

A GENERATION OF PROMPTING DOCUMENTS

-0 FIGURE 10
?{: Figure 11 shows the process beginning in Step 1 with design engineering 4
-i' entering a functional design description of the item under analysis. A '
;; Turnaround Document is sent back to design engineering, and a Prompting
'~ Document is sent to reliability engineering, Step 2. When reliability enters :
ol .-' .
;3 the information it owes the system, the process is repeated and a Prompting
\ ~, '
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Document is sent to maintainability engineering, Step 3. When maintain-

ability engineering emters the information it owes the system, Step 4

simultaneously sends prompting documents to one

shown on the right side of Figure 11, depending

3y -‘_ requirements. That is, if support requirements
e . .
o exist, a Prompting Document is sent; otherwise,
Pute

o L)

=\

S

® @

DESIGN RELIABILITY MAINTAINABILITY
ENGR ENGR ENGR

NPUT

LSAR CONTROL GROUP |

P DATABASE

-

s

77

3
X 'y
= =" PROMPTING
\{

- JURN-ARGUND

or more functional areas as
upon the particular support
for that functional area

it is not sent.

HUMAN FACTORS

]

[ SUPPORT/TEST EQUIP l

TRAINING

FACILITIES

il

"4.'. \
"0 INPUT OUTPUTS \ rsuwu SUPPORT I

I TRANSPORTAI’IONJ

:. ™ QUTPUT SUMMARY REPORTS

,.;.' ‘ TO USERS ON COMMAND

3

:_, USE OF PROMPTING DOCUMENTS

e FIGURE 11

e

s:.‘:

: :: In actual practice the systems engineering process should involve
Design, Reliability, and Maintainability Engineering working as a tcam to
:';f; investigate and evaluate alternative design concepts in an iterative closed-
:;::i" loop manner. Similarly, the maintainability engineers should team with
"i:: Provisioning, Technical Manuals, and other functional areas to ecvaluate the
3’1 overall support requirements and capabilities. This evaluation, in turn,
::.:': should be fedback to the design and R&M loop to insure that supportability
[ .::E' factors influence design alternatives and decisions,
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’:&E The Prompting Documents provide a useful mechanism to enhance timely é
;:: integration and feedback in the overall systems engineering. Managers ;
- could use this capability as a tool to assist in formally organizing the i
e integration activity and in monitoring the results. !
... LSA/LSAR PROGRESS REPORTS

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

»i The ALSAR system currently provides two reports for this purpose. i
B ] d
xj LSACN Status Report

e,
fii This report has been designed to list all of the active LSACNs associ-

?f ated with a given program effort. The report, which may be requested using

{a an on-line menu screen, provides a list of all currently active LSACNs in
{ the database for a specified end item. For each LSACN the report will list

.Eﬁ all of the data sheets that have been entered, along with the date that each 1
5:5 sheet was last revised. If the LSACN requires new skills, the G-Sheet for b
?: , each of the required new skills is reported along with the status of each

.:, G-Sheet. If the LSACN requires facilities, the F-Sheet for each required

}:E facility is reported along with the status of each F-Sheet. :
o

! Data Sheet Status ]
T~

‘if The ALSAR system will provide a hard copy printout of the current

kﬁ: status of the data sheets that exist for a specified LSACN. The on-line

%;i screen shown in Figure 12 may be used to obtain this output. The user
ij: may specify one or more of the data sheets. The output will include all

;j; of the information in the database for each sheet requested, including

i:i narrative. The format and content of each sheet will be identical to

‘f; those of the corresponding data sheet in Appendix A, except that cards for

!g which no data exist will be omitted. The data sheets requested will be
}Sﬁ printed in alphabetical order.
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DPR LSAOM-0S, SHEET REQUEST, AFMOSD, AFMOSU
XEXXKXXRKAREXXKXXXEX KX R XXX KX XX KK KX ERA AKX AKX KKK XKKXKKKXKKKKK AS OF XXXXXXX XX/XX/XX

SHEET REQUEST

THE FOLLOWING REQUESTS REQUIRE

i
|
|
|
|
|
|
|
|
|
I
|
|
|
:
!
|
?
I
!
x
\
|
i

LSACN ALT-ACT _
A _ B _c
E F I

D ALSO REQUIRES A TASK CODE
G ALSO REQUIRES A SKILL SPEC CODE

J ALSO REQUIRES A DRAWING NUMBER

H SHEET REQUEST REQUIRES H

MPN B END-ITEM LSACN

DATA SHEET STATUS
FIGURE 12

REPORTING SYSTEM

Many reports may be generated by the ALSAR system.

reports that fully comply with standard specifications.

DARCOM LSA REPORTS

that the ALSAR system is programmed to generate,

those currently required by the Air Force. The ALSAR also generates the

The LSA summary reports shown in Table 3 are the standard DARCOM reports

D-220 output- for provisioning purposes.

Table 3 lists the

The reports shown are
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TABLE 3. ALSAR OUTPUT REPORTS

LSA SUMMARY REPORTS

LSA-0! DIRECT ANNUAL MAINTENANCE MAN-HOUR BY SKILL SPECIALTY
CODE AND CATEGORY OF MAINTENANCE

LSA~-02 PERSONNEL AND SKILL SUMMARY

LSA-03 RELTABILITY AND MAINTENANCE SUMMARY

LSA-04 MAINTENANCE ALLOCATION SUMMARY

LSA-0S SUPPORT ITEM UTILIZATION SUMMARY

LSA-06 CRITICAL MAINTENANCE TASK SUMMARY

1.SA-07 SUPPORT ITEM REQUIREMENTS BY SKILL SPECIALTY CODE
AND MAINTENANCE CATEGORY

LSA-08 SUPPORT ITEM REQUIREMENTS BY MAINTENANCE CATEGORY
AND SKILL SPECIALTY CODE

LSA-09 SUPPORT ITEMS LIST

Lsa-10 SUPPORT ITEMS LIST

LsSA-11 SPECIAL TRAINING DEVICE SUMMARY

LSA-12 SPECIAL FACILITY REQUIREMENTS

LSA-13 SUPPORT EQUIPMENT GROUPING NUMBER UTILIZATION
SUMMARY

LSA-14 TRAINING TASK LIST

LSA-16 PRELIMINARY MAINTENANCE ALLOCATION SUMMARY

LSA-17 PRELIMINARY MAINTENANCE ALLOCATION SUMMARY TOOL PAGE

LSA-20 TOOL AND EQUIPMENT REQUIREMENTS

LSa-27 SPECIAL TOOLS LIST

LSA-30 SPECIAL TOOLS LIST

DATA ITEM DESCRIPTIONS

DI-S-6176 SUPPORT EQUIPMENT RECOMMENDATION DATA (SERD)
DI-S-6177 CALIBRATION MEASUREMENT REQUIREMENTS SUMMARY (CMRS)
DI-V-6183A/M  CONSOLIDATED SUPPORT EQUIPMENT LIST (CSEL)
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)
DI-V-7006/M INTERIM SUPPORT ITEMS LIST (ISIL)
DI-V-7004 LONG LEAD ITEMS LIST (LLIL)
DI-V-7002 PROVISIONING PARTS LIST (PPL)
DI-V-7005 REPAIRABLE ITEMS LIST (RIL)
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 with standard DIDs. The SERD, CMRS, and CSEL are
reports that are extremely costly to accomplish manually. Using the
ALSAR procedures and conventions, these reports are completely machine
generated. Likewise, the provisioning technical documentation listed

is completely machine generated.

REPORT SELECTION SCREENS

All of the reports listed in Table 3 may be requested via on-line
report selection screens. Figure 13 is the Report Menu screen from the

ALSAR Users Guide. Placing an X by the desired report will produce the
40~
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appropriate Report Selection Screen. For example, if an X was placed

by CMRS, the Report Selection Screen shown in Figure 14 would appear.

RPTOR-M1. REPORT REQUEST SELECTION, AFRISD. AFRISU
KEXXXRKEKANKKKAAXRNKNARXNEKENAX KRN KKK KR RN ERANRANAKKEKKEN AS OF XXXXXXX XX/X¥, XX

REPORT REQUEST

\ _ Lsaol _ Lsao2 _ Lsao3 _ Lsho4 _ LsROS _ LSAD6
_ Lsao? _ Lsaos _ LSAO9 _ LSAlO _ LSAll _ Lsalz
_ LSA13 _ Lsal4 _ LSAl6 _ LSA17 _ LsA20 _ Lsk27
|
_ LSA30 _ CBIL _ CMRS _ CSEL D220 _ IsIL
_ LLIL _ MOD-METRIC _ NRLA _ PPL _RIL
A £ . !
AR ! _ SERD _ TEL _ TTEL
“te"w ; 1
LR ‘ _ PKRQ PRESERVATION AND PACKAGING DATA !
(N gua | ~ RPGP REPAIR PARTS/GSE PRICE LIST ;
o ° ! _ SMHT LIST OF STANDARD/MODIFIED HAND TOOLS !
ﬁ.;.:,' ‘ ~ SCPR PRE-PROCUREMENT SCREENING :
~J;u4; ! _ LSAS LSACN STATUS REPORT ‘
. X
%?{ ALSAR REPORT MENU SCREEN
A
:¢5 FIGURE 13
k*¢ﬂ
a>s
~\ u.‘ h
Y - |
' |
T | RPTOR-13, AFR15D, AFROIU
) I XXXXEXXXXKXXKKXKXXXXKKKXKXKKKAKXKXKXKKKXKKKKXRKKKERKKXK AS OF XXKXXXXX XX/XK/XX:
RYAS
£y d i
- "4-' ! REPORT SELECTION FOR
'*',’ o i SUPPORT EQUIPMENT RECOMMENDATION DATA (SERD)
:.pz.q I CALIBRATION/MEASUREMENT REQUIREMENTS SUMMARY (CMRS)
P | CONSOLIDATED SUPPORT EQUIPMENT LIST (CSEL)
SN |
o | SRV DES CD _
pun | LOCATION
[ ALT ACT
i AGCY CD
i COPIES
i LSACN

| (SERD ONLY)
i END ITEM LSACN
. (CMRS ONLY)

: END ITEM ACRONYM CODE
i (CMRS ONLY)
|

CMRS REPORT SELECTION SCREEN
FIGURE 14

“41-
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This screen is also used to request the SERD and CSEL reports. The user

would then enter the information necessary to specify the CMRS report for

the desired end item, indicate how many copies are desired, and specify

the location of the printer to be used to produce the hard copy report.
All of the output reports have similar Report Selection Screens,

with the required report specification parameters listed.

TAPE OUTPUTS

The ALSAR system can also generate tape outputs that may be used as
input to three standard models used by the Air Force; the Mod-Metric,
NRLA, and LCOM.

Figures 15 and 16 are the on-line Report Selection Screens for
requesting the ALSAR to generate the output tapes for the MOD-METRIC
and NRLA, respectively. A pseudo Base Level History Tape (ABD6DA) and
B-4 Master File Tape are generated for input to the LCOM. The ALSAR
Users Guide provides detailed instructions for building a constant data

file to enable the ALSAR to generate the ABD6DA using LSAR data.

REPORT REQUEST SUMMARY

The ALSAR has an on-line screen that displays a current status summary
of all the reports that have been requested by a specific user but that
have not been printed. This screen may be used to check the status of a
report, to delete or hold a report, or to initiate some changes to the

original request.
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~ ! TRPTOR-40, AFRISD, AFROLU - X
X, XEXRXROO00RKK KKK KR RN KX XXX KK KKK XK KKK KK KKRAKKK AS OF KKXKKXKK KK/XK/KK! -
- | REPORT SELECTION FOR MOD-METRIC (MODM) ; ’
o 1 !
A ! AGCY CD  _ ALT ACT i :
& | BUDGET MIN BUDGET MAX | ,
= ! LRU BUDGET BACK ORDER . ! :
A : I — —_ !
o } OUTPUT DEVICE INPUT DEVICE DBSO !
o i . - —
e | NUMBER OF BASES _ { }
AY] | FLYING HOURS i
xS | ORDER & SHIP TIME | ;
~ | - — — — — -
"-.: i PRINTER DESIGNATOR __  PRINT QUANTITY COMBINE DEVICE SQoD !
i . - -
| BASE REPAIR TIME ___ DEPOT REPAIR TIME PRIME ALC | J
. ! - |
S ! BSTART _ . BSTOP . CFAC . PBINC . I A
-~ .t ] - = -_ _—— .
ol y TITLE _ ; R
e ! TITLE/COMMENT ‘ -
s ! ! .
“q ‘ | "
J
( _ MOD-METRIC TAPE SELECTION SCREEN
o FIGURE 15
.-:'
0N ; 1
2 ! !
i
- | TRPTOR-41, AFRI1SD, AFROIU : b
. | AS OF XXXXXXKX XX/XX/¥X| N
- | REPORT SELECTION FOR NETWORK REPAIR LEVEL ANALYSIS (NRLA) 5 .
= | ) .
" | AGCY (D ALT ACT _ ' N
(gl | REQUESTED LRUS : o
- | i .
Sta | =
\ ) ’ ' -
] ! .
A I i
. j DEPOT WORK BREAKDOWN STRUCTURE END ITEM ACRONYM CODE ;
.':_ | REPAIR CYCLE TIME:  DEPOT CON —_ DEPOT 0S BASE i
o | \
. | TYPE 1: END ITEM NAME NUMBER BASES __  RATIO OF FORCE _.99 |
- I SERVICE LIFE EQUIV. WEAP.SYS ___  OPERATION HOURS ~__ |
- | SENSITIVITY ALT. _ LOWER RATIO 9 UPPER RATIO 99 '
f EXTREMES/COMPLETE _ RUN IDENTIFIER ‘
n | TYPE 2: BASE SHOP MHRS _ BASE TURNOVER RATE _.999 |
A5 [ DEPOT SHOP MHRS DEPOT TURNOVER RATE _.999 : ’
e | TYPE 3. ORDER/SHIP TIME CONUS _.999 PACKING COST CONUS  _ .99 i 3
o | ORDER/SHKIP TIME 0S T.999  PACKING COST 0S .99 > A
>, ! TECHNICAL COST .
J'_;. i i .\
-('-l 1 -
- NRLLA TAPE SELECTION SCRFEN
- Kk
o FIGURE 16 i
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SECTION 1V

AIRCRAFT CHARACTERISTICS DATA FILE

GENERAL

In this section the current development status of the protvtype
Aircraft Charactecistics Data File (ACDF) is presented in summary form.
The reader is encouraged to review again Figure 1 and the discussion of the
conceptual UDB approach and objectives presented in Section II. 1In
addition, the reader is encouraged to review again Figure 3 and the dis-

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

PURPOSE AND USE

The purpose of the ACDF is to provide a mechanism whereby Government
and industry users have convenient and timely access to design, R&M, and
support cost information about existing operational aircraft weapon svstems.
Primary users of the ACDF would be those from Government and industry who
are responsible for the acquisition and support of new weapon svstems and

equipment.

Conceptual Phase

In the early weapon system planning stages, the ACDF would be uscful
to those responsible for establishing system and major subsvstem require-
ments and specifications. The ACDF design and utilization data could bhe
used to assist in identifving the BCS tor the new weapon svstem.  When the
operational and support concepts arce formulated, the RSM and support cost

data associated with the BCS would assist in establishing the svstem avail-

ability and R&M requirements and in the allocation o1 RaM svstem requive-
ments to the subsystem Tevels., In general, the ACob Jdata coan then be used
in conjunction with early LSA/LSAR ¢fforts to support and int Drence trade-
off studies of alternate design approaches tor the gew weapon vsten,
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Preliminary and Detailed Design Phases

As the design activity proceeds through increasing levels of detail,
the ACDF may be used to obtain BCS data at lower hardware indenture levels.
The process of using the BCS in conjunction with LSA/LSAR to support design
tradeoff studies and analyses can be used throughout the preliminary and

detailed design phases.

0&S Phase

When the new weapon 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 ACDF programs and provided to users via the on-line access

system.

Research and Development (R&D) Activities

Those organizations involved with R&D to develop new or improved
predictive models and tools would be users of the ACDF. Timely and con-
venient access to this database would greatly reduce the cost and increase
the effectiveness of data collection efforts by a large community of
researchers. The results of R&D efforts that utilize the ACDF for source
data would be easier to compare and validate, as opposed to those that

did not use a common data source.

TECHNICAL APPROACH

The ACDF was developed under the concept that it would eventually
be implemented and maintained at a central Government facility. Since
the specific machine and software environment to house the ACDF was not
known, there was a strict requirement to design the svstem for optimal trans-
portability. As a result of this requircment, and the need for an efficient
on-line capability to serve remote users, the ACDF was designed as an
interactive Time-Sharing Option (TS0O) svstem that utilizes the Virtual

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

~45-
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in American National Standard Common Business Oriented Language (ANS COBOL).
VSAM records are designed to group or categorize data in a manner intended
to ehhance the utility of the ACDF to multiple users and the efficiency

of operating the system.

MODES OF OPERATION

Data Entry - The ACDF system data files would be initially loaded
and subsequently updated by the organization responsible for operation and
maintenance of the ACDF. Batch load programs would 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 data in

the ACDF.

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

authorized user via on-line CRT terminal screen, or batch output programs
generating hard copy printouts. Users may specify and request hard copy
outputs using the on-line mode of operation. The ACDF output for speci-
fied data is presented in the same image, form, and content, whether
displayed 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 lists the documents that record the results of the ACDF
development effort. This documentation, dated April 1983, has been

delivered to the Air Force.
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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

of the on-line system

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

ACDF DED

Unlike the ALSAR which used DARCOMP 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 survey that investigated
the data needs of those responsible for weapon system design, R&M, and
logistics support. The ACDF DED provides the definition for each data )
element in the system, including the field size and other characteristics.
The data elements are then organized into specific records for greater

utility to the user when retrieving ACDF data.

c.:

Sl

Data Input Record Layouts

®
Sl S A

4 by G Ny Yy T

This document contains the data sheets depicting the layouts for each

B 12

record in the ACDF. Those responsible for loading data in the ACDF would
use these data sheets in conjunction with the DED to input data. There

3 are 66 data input sheets covering all of the ACDF records. An example of

the data sheets is shown in Figure 17, which includes a portion of the

AATRAS 2 & & .8 A &

System Features, Electrical Power Supply, and Hydraulic Power Supply Records.

Users Guide

Thiis document provides detailed instructions for using the on-line

A e ARMME L Pk M o
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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.

Programming Documentation

This 480-page document includes a description of each COBOL applica-
tion program associated with the ACDF. Documentation on each program
includes the program name, calling and called programs, copy code, VSAM
or sequential files accessed, function of the program, and the method-

ology used. The source code for each program is also included.

ACDF RECORD CONTENTS

The records described in the DED are listed in Table 5. The ACDF
would contain information in each one of those records about 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
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 POWER PLANT INSTALLATTON

AIRCRAFT RECORD

This record is basically header information that provides a top

level description of a particular aircraft weapon system.
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[.7 MISSION RECORD L
MY 9
S: This record contains narrative information from the Air Force Guide ;
. (AFG~2) briefly describing the primary and secondary missions of an air- X
craft MDS.
X
X!
'O
0N BASIC MISSION PERFORMANCE RECORD
N
- This record contains information from the AFG-2 for the basic mission
* performance. The data elements and definitions are consistent with AFG-2.
A5
:: The record is designed to accommodate differences in AFG-2 data between
ft- aircraft MDS.
*\'
‘\I
iﬂ SYSTEM DESIGN AND PERFORMANCE RECORD
iﬁ This record contains information about top-level system design and
:ﬂ} operational performance characteristics of an aircraft MDS. The informa-
. - tion includes dimensions, weights, thrust, speeds, range, rate of climb,
”:; and altitudes. It also provides the total number of 2-, 3-, 4-, and
s
xﬁ 5-digit WUC items associated with an aircraft MDS.
%Y
e
= ENGINE RECORD
S? This record contains AFG-3 design and performance information about
‘:i engines used in operational aircraft MDS. The data elements and defini-
< tions are consistent with AFG-3. The record is designed to accommodate
;-. differences in AFG-3 data between engine types and models.
2
Nl SYSTEM UTILIZATION RECORD
2, This record contains information about the fleet utilization of an
s
0y aircraft MDS. It includes the active inventory, base level flying time

and sorties, average sortie length, and other relevant fleet information.

SYSTEM FEATURES RECORD

This record contains information about top-level system design

features incorporated on an aircraft MDS. The features include weight class,

-50-
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number of aircrew personnel, type crew escape system, type engines, number
of engines, type engine installation, wing geometry, type flight controls,
type and number of electrical and hydraulic systems, type avionics installed,

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

AVIONICS SYSTEMS RECORD

This record contains information that identifies avionics equipment,
by standard equipment nomenclature (SEN), that is installed on an aircraft
MDS. For each SEN the record specifies whether or not built-in-test pro-

visions are incorporated.

SYSTEM R&M COST RECORD

il stetcdiealion T N

This record contains top system level R&M and cost information for

an aircraft MDS. The information includes unit fly-away cost, system

level support costs, base and depot level maintenance 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 support cost information for
a weapon system. There are five sub-records, all of which will be useful
to those responsible for LSA/LSAR activity on new system acquisition

programs.

Aircraft Level/AFR 800-18 Format 4

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

in LSAR, and provides standard R&M parameter terms for each category.
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Work Center by Aircraft

This sub-record groups R&M data by work centers associated with an
aircraft MDS. For a large aircraft MDS, this record could contain data for

approximately thirty (30) work centers.

Support Cost by WUC

This sub-record contains support cost information that may be
retrieved at the 5-digit WUC level, or summarized at the 2-, 3-, or 4-digit
WUC levels. The machine stores only the 5-digit WUC data, and internal
programs calculate summarized values on request by users. The data elements
and definitions in this record are consistent with VAMOSC data elements

related to cost.

R&M Data by WUC

This sub-record contains R&M parameter data at the lower levels of
WUC indentures. The data are expressed in terms compatible with those
required for detailed levels of LSA/LSAR for new system acquisition

programs.

Maintenance Action by WUC

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 ALSAR will relate to this sub-record in the ACDF.

NATTONAL STOCK NUMBER RECORD

This record contains information that enables users to cross-reference
a National Stock Number (NSN) to a part number, determine cach aircraft MDS ;
that uses the NSN, and determine the WUC assigned to the NSN on a given
aircraft MDS. 1In addition, the record contains cost and weight information

about an NSN.
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SUBSYSTEM RECORDS

There are nine individual subsystem records in the ACDF. These
include airframe, crew station, environmental control, electrical power,
flight controls, fuel, hydraulics, landing gear, and power plant. The
Avionic Systems Record was discussed earlier. Each subsystem record con~
tains design, weight, and WUC/NSN cross-reference information.

Designers and logisticians could use the subsystem records through-
out the design and development activity for a new system acquisition
program. The WUC/NSN cross-reference could be used in conjunction with
the NSN and Operational Support/Cost Records to evaluate the performance of

equipment in various aircraft MDSs.
ON-LINE SYSTEM

The on-line interactive system is designed to permit users to request
information selectively and have it displayed on remote CRT terminal screens.
The ACDF database is actually structured in accordance with the records in

Table 5. Functionally the database may be viewed in a manner similar to

that shown in Figure 18. The database is designed to facilitate retricval
of all or part of the information in the database about a particular aircraft
MDS.

The ACDF provides design and weight information for each subsystem
record. It also provides WUC/NSN cross-reference information. The WUC
can then be used to retrieve desired R&M and support cost information about

the subsystem.
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AIRCRAFT

L ’ ——
BASIC SYSTEM SYSTEM DESIGN/ SYSTEM SYSTEM
FEATURES PERFORMANCE UTILIZA- SUPPORT

ENVELOPE AND TION {RgM) AND
BASIC MISSION RECORD cosT
PARAHETERS

SYSTEM LEVEL

SUBSYSTEM LEVEL

FOR EACH SUBSYSTEM

1. SUBSYSTEM DESIGN
2. SUBSYSTEM WEIGHT

3. SUBSYSTEM wuUC SREAK-
DOWN/NSN X-REF

4. SUPPORT/COST
@ 2-DIGIT WuC SUMMARY
® S=DIGIT WuC INFORMATION

wue SUBSYSTEN

11,000  AIRFRAME

12,000 CREw STATION

13,000 LANDING GEAR

14,000  FLIGHT CONTROL
16,000  ESCAPE CAPSULE
20,000 POMER PLANT LENGINE)
41,000 AIR CONT., etc.
42,000 ELECT. POWER SUPPLY
45,000 HYD. POWER SUPPLY

etc,

FUNCTIONAL DISPLAY OF ACDF DATABASE
FIGURE 18

RECORD COMMANDS

Once the user is logged on and "READY" appears on the screen, typing
the "ACDF" command will retrieve the menu screen shown in Figure 19. The
user may then select and enter the CODE for the desired RECORD MAME shown
in Figure 19. When the desired record code is entered, the machine will
prompt the user to enter the aircraft MDS of interest. When the appro-
priate MDS is entered, the ACDF will display the requested information
on the CRT terminal screen. If the user desires all of the information
in the ACDF about a particular MDS, the user would enter "ALL" rather than
the code for one record. The system will then display the information in

all of the ACDF records for the aircraft MDS specified.
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WELCOME TO THE AIRCRAFT CHARACTERISTIC DATA BASE

PLEASE ENTER CODE FOR RECORD NAME DESIRED

CODE
ACF
AFR
AVS
BMR
CSF
ECS
ENG
EPS
FCR

SEL

AIRFRAME SUBSYSTEM

AVIONICS SYSTEMS

BASIC MISSION

CREW STATION & FUSELAGE DATA
ENVIRONMENTAL CONTROL SUBSYSTEM

ELECTRICAL POWER SUPPLY
FLIGHT CONTROL SUBSYSTEM
SYSTEM FEATURES
FUEL SUBSYSTEM

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

CODE

HPR
LGR
MDR
NSN
0sC

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

TO END THIS JOB

SEL LIST DISPLAY A LIST OF SELECTABLE FEATURES WITH INDEX VALUES

QUERY COMMANDS

LAC Command

LN
AN
e 58,
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sclected information.

which data exist in the ACDF.

ACDF RECORD SELECTION DISPLAY SCREEN
FIGURE 19

The interactive ACDF system enables the user to query the system for
The CODE for each of several INQUIRY MODES is listed
at the bottom of the RECORD SELECTION DISPLAY screen shown in Figure 19.

When the user enters this command, the MDS and Standard Reporting

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

When the user enters this command, the Standard Equipment Nomenclature

(SEN) will be displayed for all avionics equipment in the ACDF.
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LDE Command

When the user enters the LDE command, an alphabetical listing of all
the data elements in the ACDF is displayed showing the record in which it
is used. This feature would be particularly useful when the user is
interested in one or more specific data elements, but does not know how

to retrieve them.

LEN Command

When the user enters the LEN command, a list of all enginc model numbers

in the Engine Record is displayed.

SEL List Command

The System Features (FEA) record contains data elements that describe
basic characteristics of an aircraft weapon system. When the user enters
the FEA command, the machine will prompt for the desired aircraft MDS. When
the MDS is entered, the machine will display all of the system features that
are incorporated on that MDS.

The SEL LIST command, when entered, will display a list of all of the
data elements in the System Features Record, along with an Index Number for
each feature as shown in Table 6. In addition, the machine will prompt the
user to enter the Index Number of interest. When this is accomplished, the
machine will display all of the aircraft MDSs that have the selected
features.

Some of the system features will require additional information, which
the machine will prompt the user to provide. For example, when the user
wants to find all aircraft MDSs that have two engines embedded in the
fuselage, Index Number 10 is to be entered bv the user. The machine would
then prompt the user to enter the number of engines. When "2" is entered,
the system would display all aircraft MDSs that have two engines embedded

in the fuselage.
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TABLE 6.

INDEX

INDEX FEATURE

MANUFACTURER

AIRCRAFT TYPE

PRIMARY MISSION

WEIGHT CLASS

AIRCRAFT DENSITY

NUMBER AIRCREW

CREW ESCAPE

TYPE ENGINE

TOTARL NUMBER OF ENGINES

10 NO OF ENGINES IN FUSELAGE
11 NO OF ENGINE ON FUSELAGE PODS
12 NO OF ENGINE IM WINGS

13 NO OF ENGINE ON WING PODS
14 TYPE ENGINE INSTALLATION

15 ENGINE AUGUMENTED

16 VARIABLE GEOMETRY TNUETS

17 THRUST REVERSER

18 WING LOCATION

19 VARIABLE WING GEC- .

20 WINGS WITH INTERNAL FUEL TANKS
21 HIGH TECHNOLOGY WING

22 BOUNDARY LAYER CONTROL

23 INDEPENDENT FLIGHT CONTROL
24 FLY-BY-WIRE CONTROL SYSTEM
25 STABILITY/CONTROL SYSTEM

26 ELECTRICAL MULTIPLEX

27 INDEPENDENT ELECTRICAL POWER
28 AUXILLARY POWER UNITS

2% INDEPENDENT HYDRAULIC POWER
30 HYDRAULIC SYSTEM PRESSURE
31 HYDRAULIC DEPENDENT SUBSYSTEMS
32 HF COMNUNICATION SYSTEM

33 VHF COMMUNICATION SYSTEM

34 UHF COMMUNICATION SYSTEM

33 FM COMMUNICATION SYSTEM

3% RADIO NAVIGATION SYSTEM

37 RADAR NAVIGATION SYSTEM

38 A/A RADAR

39 IR HAVIGATION SYSTEM

40 ELECTRO - OPTICAL

W~ v D LN

AVS Versus Equipment

SYSTEM

VALUES OF SYSTEM FEATURES

FEATURES RECORD

AVAILABLE FOR INQUIRY

FEATURE

A/A MISSILES

A/G MISSILES

CRUISE MISSILES

RFS

HUD

ECM

INTERNAL GUNS

ON-BOARD MAINTENANCE RECORDER
LANDING GEAR TYPE

NUMBER OF LANDING GE&RS

NUMBER OF WHEELS/TIRES

DE-ICING

ANTI-ICING

BLEED AIR SYSTEM

TYPE OF OXVYGEN

AUTO PILOT SYSTEM

AUTO PILOT/ILS COUPLED

TERRAIN FOLLOWING/TERRAIN AVOIDANCE (TF/TA)
AUTO PILOT COUPLED TO TF/TA
AUTO PILOT COUPLED TO WEAPON DELIVERY SYSTEM
FLIGHT DIRECTOR

WEAPON CONTROL SYSTEM

EXTERNAL STORE STATIONS

CAMERAS ON BOARD

AIR-TO~AIR REFUELING

WINDSHIELD RAIN REMOVAL

AIR TURBINE MOTORS

AVIONICS EQUIPMENT COOLING
RADAR ALTIMETER

CRASH DATA RECORDER

EMERGENCY RADIO BEACON
COMMAND/CONTROL EQUIPMENT

FIRE SUPPRESSION SYSTEM

LANDING GEAR KNEELING

LANDING GEAR CASTERING/STEERING
TAIL BUMPER

BUILT-IN-TEST SYSTEMS
STRUCTURAL COMPOSITE MATERIAL
AVIONICS/WEAPON CONTROL COMPUTER SYSTEM

[f the user wants to know the avionics equipment installed on a

given aircraft MDS, the

user would enter AVS and the MDS.

1f the user

wants to know all of the MDS that use a particular piece of avionics

equipment,

P W e NPT LY
ikiLJE‘EJﬂL;S‘ ™ t.f1‘¢<.ﬁc:ﬁu.” y

the user would enter AVS and the SEN for the equipment.
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Engine Data

Using the Engine Record (ENG), special prompts are available that
permit the user (a) to obzain all the data associated with the engine
installed on a given aircraft MDS, (b) to find all aircraft MDSs that use
a particular engine, and (¢) to obtain all the information available about

a particular engine.

National Stock Number Data

Using the National Stock Number Record (NSN), special prompts are
available (a) to find all aircraft MDSs that use a particular NSN in a
specified major subsystem, (b) to find all aircraft MDSs that use a partic-
ular manufacturer's part number (MPN) in a specified major subsystem, (c) to
find all the major subsystems on a particular aircraft MDS that utilize a
specified NSN, and (d) to find all data for a particular NSN installed in a

specified major subsystem and aircraft MDS.

ON-LINE CRT SCREENS

Data retrieved from the ACDF system will be displayed on remote CRT
terminal screens. Many of the screens for the ACDF records are included in
Appendix B. The data would be displayed exactly as shown for each record.
When all of the available data will not fit on a screen inage, the continued

data would automatically wraparound to the next screen.

HARD COPY DATA

The on-line system permits users to request hard copy printouts of ACDF
data. The ACDF Users Guide provides instructions for requesting batch print-
outs. The outputs will be displayed in the same form and content as shown

in Appendix B.
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fg AFOTEC AND COMBAT DATA o
-':.: :
GENERAL ’
fﬁz The UDB development program effort covered in the previous sections was f
o :
> accomplished by Clemson University. Two additional efforts that were J
2 relatively small in scope were accomplished as part of the UDB development !!
s program. The first was a study of the OT&E requirements for a new weapon o

- system, which was accomplished by the BDM Corporation. The second was a
- study of combat data sources, which was accomplished by the McDonnell-Douglas

Astronautics Company

1
‘."':';'&' Y

N o5

X

* i a l" a
PR PR R

.. OT&E REQUIREMENTS :E
. 3
( ' OBJECTIVES AND APPROACH %
;i The objectives of this effort were, first, to investigate the data input 3
ﬁ; and output requirements of the Air Force Operational Test and Evaluation :
o Center (AFOTEC) during an aircraft OT&E suitability assessment and, second, ;‘
;; to determine the extent to which the prototype UDB would satisfy these .
fz needs. Two major tasks were undertaken to satisfy these objectives. The 3
.;: first was to identify and evaluate all of the data input requirements and .
'? data output products of the standard AFOTEC computer programs used in an -
;; aircraft OT&E suitability assessment. The second task was to compare the ;
iﬁ ALSAR and ACDF capabilities of the UDB with the results of the first task. ;
}i AFOTEC INPUTS AND OUTPUTS -
‘ed -
‘:& Table 7 lists the primary systems used by AFOTEC. The data elements i
:E; required for input to each one of these systems were defined. Similarly, j
;§ the output products of each one of these systems were defined, and the E
'i individual data eclements of each product were identified. A matrix was )
Eg: developed for both input requirements and output products, showing

;E individual data elements by source and system used. E
:
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TABLE 7. AFOTEC SYSTEMS USED

INPUT OUTPUT
REQUIRE- PRODUCTS
MENTS SYSTEM USED
X D056 ~ AFLC Product Performance System
X MDCS - Maintenance Data Collection System
X SEDS -~ System Effectiveness Data System
X MILAP -~ Maintenance Information Logically
Analyzed and Presented
X MMICS - Maintenance Management Information
and Control System
X CDEP - Common Data Extraction Programs
X X MISEDS ~ Machine Independent Systems
Effectiveness Data System
X X OMNIVORE - AFTEC Data Base Access and Analysis
System
X X coo - Cost of Ownership Model
X X LCOM - Logistics Composite Model
X X MCSP - Mission Completion Success

Probability Model

UDB CAPABILITY

Using the matrices developed in the task above, a comprehensive list
of data elements was prepared to define the specific input and output require-
ments of AFOTEC. This list was compared with the ALSAR and ACDF system
capability of the prototype UDB. As a result, approximately 80 data elements

were identified that could not be supported by the existing UDB.

OT&E RESULTS

The results of the OT&E requirements effort were documented by the
BDM Corporation 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

UDB development efforts.
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" COMBAT REQUIREMENTS

b7 OBJECTIVES AND APPROACH

The objective of this effort was to investigate the feasibility of a

%} combat unified retrieval system and its incorporation into the UDB system.
f:t The approach included tasks (a) to investigate and identify all significant
) ; S
.;n sources of data on maintenance and logistics support in combat environments
N and also to identify available combat data retrieval and generating tech-
i: nologies, (b) to collect a representative sample of combat data from

4

:} available identified sources, (¢) to analyze potential approaches and design
:i requirements, including software, necessary for the Air Force to obtain,

¢ store, and access this combat information, and (d) to outline corresponding
AP,

»j detailed design requirements, for a combat database, that are compatible

:; with the prototype UDB, and that will allow for combat information retrieval.
\-‘1'

o
( SUMMARY OF RESULTS

e The results of this effort were documented by McDonnell-Douglas

-:‘ Astrcnautics Company and delivered to the Air Force in March 1983. The

-~ report provides a discussion of available combat data sources and related
i‘ information, and provides sample combat data that could be included in a

. Combat Unified Retrieval System (CURS).

{.

<. The report concluded that it would be possible to use the UDB system
L as the baseline for the development of a CURS. The detailed design require-
.
> .. ments for a CURS and UDB interface were not defined.
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SECTION VI

CONCLUSIONS AND RECOMMENDATIONS
FOR
FUTURE DEVELOPMENT

CONCLUSIONS

The UDB will satisfy many of the objectives discussed in Section I1 and
shown in Figure 1. Progress to date has demonstrated that it is technically
feasible to achieve all of the objectives of the conceptual closed-loop UDB
system. While much development work remains to be accomplished, the ALSAR and
ACDF systems provide a solid foundation on which future development efforts
can build.

The ALSAR is a fully automated and advanced system that is being used
in a production mode to support the defensive avionics portion of the B-1B
program. Since this is its first application, the system has not yet been
validated. 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 verification testing. All of the ACDF features covered
in Section IV are available in the prototype, but additional development

work will be needed before it is ready to be implemented by the Air Force.
FUTURE RESEARCH AND DEVELOPMENT

Future UDB development efforts should include tasks necessary to
fully achieve the closed-loop UDB objectives discussed in Section II and
shown in Figure 1. 1In addition, work to enhance the overall UDB system
should be accomplished in future efforts. Specific recommendations for

future R&D work are presented in the following paragraphs.
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ALSAR
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Production Support and Software Maintenance

;{ Production support to the B-1B, and possibly other development pro-

;‘J

grams, should continue using the existing ALSAR system. Until such time

-~

}i that the existing ALSAR is fully validated, this effort will require soft-
ié ware maintenance support to fix problems when they are discovered. If

‘22 program users are operating remotely from the host ALSAR facility, production
na support will be required from the host.

;;g From the standpoint of the UDB development program, continued support
aig to programs using the existing ALSAR is necessary to validate the advanced

:¥ features of the system. From the standpoint of Air Force acquisition

shesd programs, the existing ALSAR system fully satisfies current Air Force and DOD
:; requirements and is available now as Government property.

|

§_ Redesign to Support MIL-STD-1388-2A

x@ The ALSAR was designed and developed using DARCOMP 750-16 as the

iy baseline. When MIL-STD-1388-2A is approved, the ALSAR system should be

:f redesigned to support this new MIL-STD, while retaining the advanced features
" currently available in the system. This is a major task that will require

4 significant redesign of the database architecture, with corresponding ripple
fa effects throughout the on-line system, batch system, reporting system, and

.{a documentation.

u

;} Transportability

i

- The ALSAR 1Is currently designed to utilize the Integrated Database

;} Management System (IDMS) developed by Cullinet Corporation. As a result,

~‘ the ALSAR system is transportable only to locations that have a compatible

::l operating hardware and software environment.

'; Future UDB development efforts should include an investigation of the

s technical and economic advantages and disadvantages of system transport-

il ability. The effort should consider alternatives that range from maximum

to minimum transportability, and evaluate the global impact of basic
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changes in requirements by the Government, standardization desired by the

Government, achieving closed-loop UDB objectives, and other relevant factors.

Word-Processing Capability

The need exists for an ALSAR word-processing capability for narrative
data in the LSAR database. Future UDB efforts should include a task to
investigate and develop an optimal and generic interface capability between
the ALSAR and currently available word-processing systems. This capability
would be a useful and cost-effective tool for those responsible for

accomplishing LSA/LSAR on any acquisition program.

Functional Users Guide

There is a critical need for a detailed manual to instruct functional
area users on the use of the ALSAR in the LSA process for any given weapon
system or equipment program. While the DED, DEI, and Users Guide were
developed for the ALSAR, a much more detailed LSA manual is needed. Although
MIL-STD-1388-2A provides an enormous amount of useful information, it does
not adequately address this specific need. The Naval Air Systems Command
(NAVAIR) 00~25-401, '"Maintenance Planning and Analysis Program Guide," is

an excellent example of what is needed.

ACDF

The ACDF system described in Section IV has been initially developed
and tested, but has not been validated. The system represents a good start,
but additional development work is needed to satisfy objectives 1, 2, 3 and

8 shown in Section 1I, Figure 1.

Load Data

In future UDB efforts, the ACDF should be loaded with actual data for
several aircraft MDSs. 1If the Air Force plans to use the UDB in the future
to support a specific new aircraft weapon system acquisition program, the
ACDF should be loaded with data about similar aircraft MDSs that are currently

operational.
-64-
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Interface Programs

The capability is needed to enable users to identify a BCS in the
ACDF and to have the system automatically produce a BCS output tape in ALSAR
format. This capability addresses Objective 3 shown in Figure 1 and dis-
cussed in Section II. The programs required to achieve this capability would
also satisfy Objective 7 shown in Figure 1. Future UDB development efforts
should include this important work. In addition, continued work is needed
to refine and test the interface programs to process and load DOS6E and

VAMOSC data.

Trend Data Graphics

Although the on-line retrieval and display capabilities discussed in
Section IV have been developed, there is a need for the capability for

on-line retrieval and display of R&M trend data with graphics.

OT&E INTERFACE

The prototype UDB effort included an investigation of AFOTEC require-
ments for aircraft suitability testing during OT&E. Future UDB development
efforts should implement the findings of this effort. Specifically, the
ALSAR and ACDF should be modified to provide, as a 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 in a Government computer
facility at Wright-Patterson AFB, Ohio. Subsequently, modifications and
enhancements should be installed, tested, and demonstrated. Software

maintenance should also be provided throughout the UDB development effort.

O
IS

COMPUTER-AIDED DESIGN (CAD)

h
L

?i' The ACDF and ALSAR system of the UDB represent significant computer
r}i: tools to aid in the design and systems engineering process. The UDB does
n"‘i
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not accomplish the function of modern CAD systems used to explore alterna-
tives and to establish the actual design of (a) airframe structure, mold
lines, compartments, and assemblies, (b) electronic circuit boards and com-
ponents, and (c) the many other uses for primary hardware, support equipment,
and facility design.

In future UDB efforts it is recommended that R&D be conducted to
investigate alternative approaches for developing a generic interface
between the UDB and various CAD systems currently available. The purpose
of such an interface would be to provide an improved mechanism whereby
useful R&M and logistics support related information is provided to the
design engineer such that logistics factors may influence design activity and
decisions that occur in the early planning and throughout the design process.
Following this effort, the development of promising alternatives should be

pursued.
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%:“: ACDF - Aircraft Characteristics Data File
a ADP - Automated Data Processing
ii: AFB - Air Force Base
e AFG - Air Force Guide
;ﬁz AFHRL - Air Force Human Resources Laboratory
o~
.i;g AFLC - Air Force Logistics Command
't& AFR - Air Force Regulation
-:i AFOTEC - Air Force Operational Test and Evaluation Center
~
Sii ALSAR - Automated Logistics Support Analysis Record
;.: ANSI - American National Standard Institute
i§}4 BCS - Baseline Comparison System 1
:3; CAD/CAM - Computer-Aided Design/Computer-Aided Manufacturing ]
LI: CER - Cost Estimating Relationship
::; CMRS - Calibration and Measurement Requirements Summary
L%,
‘fz: COBOL - Common Business Oriented Language
rf CRT - Cathode Ray Tube
‘;iﬁ CSEL - Consolidated Support Equipment List \
:?E DARCOM - U.S. Army Materiel Development and Readiness Command ;
N DARCOMP - DARCOM Pamphlet ;
DED - Data Element Description
DEI - Data Entry Instructions ;
DID - Data Item Description ¢
DOD - Department of Defense
-68-

T At e —' - - - - - . - - . . - . -

.-.Q . - . h - - - . - - l - - - N

. , - S « e e e e St
- ...-A..’J:..l...q ‘b ‘..- ..n.\_.n‘.g .J.Lag a _x_'.‘_.._. J...L‘.L... 4;'1'.;\..*_. A P S o, S T O




Y t' 3 B )
AR ‘:". .

el dd

DODD
FMECA
HDR
How Mal
IDMS
ILS
LCOM
LRU
LSA
LSACN
LSAR
MDCS
MDS
MIL-STD
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NRLA
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PER

PMD
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Department of Defense Directive

Failure Modes, Effects, and Criticality Analysis
Historical Data Repository

How Malfunctioned

Integrated Database Management System
Integrated Logistics Support

Logistics Composite Model

Line Replaceable Unit

Logistics Support Analysis

Logistics Support Analysis Control Number
Logistics Support Analysis Record
Maintenance Data Collection System
Mission, Design, and Series

Military Standard

Maintenance Manhours per Flying Hour

AFLC Spares Provisioning Model
Manutacturer's Part Number

DARCOM Materiel Readiness Support Activitw
Network Repair Level Analvsis

National Stock Number

Opceration and Support

Operational Test and Evaluation
Parametric Estimating Relationship

Program Management virective

M-




(A~

) -f':."l

> ‘f\ v o

s
Fard

”"'.
g ~ "‘_‘

LI I (]
St

LI AR A

P AR

l"
. £

o
.

"n‘..l;

.
o

A
o)

QREH

>, 4
.

LA
P

+, I
a

(4
W

ARy

]
.
X - 430
[ R .

it
a 8 a
ERCAV

Joe
. ot

St W
’F .’

e

'-A.
O
(AR

s e
2.
‘I ..-

e

e .
e
v

s e

o

alafale el
TP LS

@

WYAN

bt

PPFS

PPL
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SEN

Seq. No.

SERD

SRD

SRU

SsC

TSO

uc

UDB

VAMOSC

VSAM

WBS

Product Performance Feedback System
Provisioning Parts List

Reliability and Maintainability

Standard Equipment Nomenclature

Line Sequence Number

Support Equipment Recommendations Document
Standard Reporting Designator

Shop Replaceable Unit

Skill Specialty Code

Time Sharing Option

Update Code

Unified Database

Visibility and Management of Operaitional Support Costs
Virtual Storage Access Method

Work Breakdown Structure

Work Unit Code

~70-

PP PG —

—

F Y N .2



Much of the

APPENDIX A
ALSAR DATA SHEETS
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This appendix contains the data sheets
discussion in Section III refers to

used by the ALSAR system.
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APPENDIX B
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ACDF ON-LINE DATA SCREENS

‘wf\.f o f"

f{: In Section IV the ACDF records are listed in Table 5,
ﬁaﬁu 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
O] information will be presented in the order shown for
N each record. Since all of the information in a record
1$”i may not fit on a single screen, the system will instruct
FAF] the user when additional information is avaiable in a
s record. The user would then hit the ENTER key on the
terminal to display the '"next page" of information.
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EIIGINE RZCORD

)
P
_ ": - Display Format:
.
] f;; SOURCE FOR THIS DATA IS FROM AFG-3 DATED JUN 59
2% i ENGINE: TYPE TURBOJET ODEL MUMBER J57-P-43W

ENGINE MANUFACTURER PRATT & WHITNEY 150-HR-QUAL-TEST MARSE
PRODUCTION STATUS: OUT OF PRODUCTION
NUMBER COF ENGINE PRODUCED 741 AT AN AVERAGE COST OF § 205,135

COMPRESSOR TYPE IS COMPOUND, TWO-SPOOL AXIAL WITH 16 STAGES.
TYPE OF FAN
COMPRESSOR STAGES - LP R0TOR 9
- LP FaN 0
- EP ROTCR 7
NOMINAL PRESSURE RATIO 0.0
MOMINAL BY PASS RATIO 0.00:1.
e MAY DEISIGH PRESSURE RATIO OVERALL 12.00:l.
§ ._1‘,} FaN .00:1.
-y
‘}}*: L? ROTOR  .00:1.
N EP ROTOR .00:1.
Eos, MAX ALLOWASLE SLEED AIR 0.0 %
P MAX RATED AIR FLOW 180 LB/SEC.
E 4 MAX RATED AIR FLOW - FAN 0 LB/SEC.
MAX RATED AIR FLOW - COMP 0 LB/SEC.
e COMBUSTION CHAMBER TYPE ANNULAR OUTER / 8 FLOW THROUGH CaN-all'ULAR IINER CHAN3
~'| TURBINE TY?S AXIAL - DUAL ROTOR
N TURSINE TOTAL STAGES 3
d LP ROTOR STAGES 2
e HP ROTOR STAGES 1
N MAX RATED TUR3 INLET TEMP/SLS 1600 CEGREES F
$ W o MAX ALLOWABLE TURB INLET TEMP/SLS 0 DEGREES F
i TURBINE COOLING NONE.
EXMAUST NOZZLE TURBIME FIXED AREA.
w AFTERBURNER TYPE NONE
) 1 MAX EXHAUST EXIT TEMP / SLS 0 DEGREES F
Knkas TYPE OF IGNITION LOW TENSIOM, HIGH FREQUENCT GLA. TVFE aCd2, 2
) {4. ACCESSORY DRIVE PROVISION 0
h J-,; THRUST TO WEIGHT RATIO 0.00:1.
3, LENGTH - OVERALL 167.3 IN.
A% DIAMETER - NOMINAL 38.9 IN.
= AFTERBURMER DIAMETER MOMINAL 0.0 IN.
ENGINE WEIGHT (DRY) 3370 LB.
ENGINE WEIGHT (WET) 0 LB,
GUARANTEED RATINGS AT STATIC SEA LEVEL STAMDARD COMDITIONS.
(LB) (LP/HP) (LB/HR/LB) MAX  (LB/SZC)
MAXIMUM 11200 06400/09650 0.775 0 0
MILITARY 11200 06400709650 0.775 0 0
NORMAL 9500 06100/09350 0.765 0 0
ABSOLUTE ALTITUDE 55,000 FT.

LIMITING MACH NR AT SL 0.8

THE AIRCRAFT(S) USING THIS ENGINE ARE

AIRCRAFT SRD ENGINE SRD
B-S2F  ABF J57-P=43W X8Y
B-52G ABG J57-P=43W 3Bl
KC-135A ACX J57<P-43W XD




HYDRAULIC & PHEUMATIC FOWZIR SUSFLY SUSSYSTZM RSIORD

Display Format:

HYDRAULIC & PNEUMATIC POWER SUPPLY
FOR AIRCRAFT XK{XXAX (SRD XXX)

HYDRAULIC SYSTEM DESIGN

HYDRAULIC SYSTEM 3-DISIT WUC
HYDRAULIC SYSTEM 4-DIGIT WUC
HYDRAULIC SYSTEM 5-DIGIT WUC

HYDRAULIC SYSTEMS - TOTAL

HYDRAULIC SYSTEMS - ENGINE DRIVEN
HYDRAULIC SYSTENMS - ELECTRICAL DRIVEN
HYDRAULIC PUMPS - TOTAL

HYDRAULIC PUMPS - ENGINE

HYDRAULIC PUNMPS - ELECTRICAL
HYDRAULIC SUPPORTED SUBSYSTEM

HYDRAULIC PUMP FLOW - ENGINE
HYDRAULIC PUMP PRESSURE - ENGINE
HYDRAULIC PUMP FLOW - ELECTRICAL
HYDRAULIC PUMP PRESSURE - ELECTRICAL
HYDRAULIC TANKS CAPACITY

NUMBER OF HYDRAULIC TANKS

HYDRAULIC SYSTEM PRESSURE - MAX
HYDRAULIC PUMP RPM - ENGINE RATIO
HYDRAULIC TANK PRESSURE

HYDRAULIC PUMP RPM - ELECTRICAL
HYDRAULIC PUMP - AUXILLARY

HYDRAULIC PUMP FLOW - AUXILLARY
HYDRAULIC PUMP PRESSURE - AUXILLARY
HYDRAULIC SYSTEM OPERATING TEMPERATURE - MaX
HZDRAULIC MOTCRS HOURS

HYDRAULIC VALVES

HYDRAULIC FILTERS

DATE 99/99/9¢9

99
999
9999

99
99
99
99

99
999
929
999
999
99
999
.999
99
9999

99
993
999

99
99¢
999

PNZUMATIC POWER SOURCE AR

22, SO AV 5 PO

PMEUMATIC CYLINDERS - NUNMBER
PHEUMATIC SYSTEM - NUNMBZR
PMEUMATIC PRESSURE =~ MAZXIMUM
PHEUMATIC SYSTEM COMPCHENTS

HYDRAULIC & PHEUMATIC SUBSYSTE!M WEIGHT
HYCRAULIC & PHEUMATIC GROU? WEIGHT........ R

HYORAULIC SU3SYSTEM WEIGHT......
PUSWMMATIC SUBSYSTEN WEIGHT..

O I

{TDRAULIC AND PHZUMATIC SUPPLY WORK LNIT CCDES

WORK UNIT
CODES  NOMENCLATURE
45000  HYDRAULIC AND PNEUMATIC POWIR

WATIONAZ

TCCK NUIEER

G5EXR  XEKREKIEA AR AN RSy
45XXX X HKARNRXRZKY,

451X%X ARXLRXRERRZR LKL SN ANRX,
A5K8X  RHEERANRKARNLAK R AR ng sy,
4538X ARARAARALREX AR R AR
45KAY  RE RN AN N KRR AR
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. CODE : 0sc
AR RECORD MAME: OPERATIONAL SUPPCRT/CCST
.'4"‘"
B3 additional Input Requirements
;‘ '-t The user will be prompted for the aircraft MDS and then for the code for
;‘5_‘* the desired sub-record as follcws:
) &
R CODE SUS-RECORD MNAME
1 -~ AIRCRAFT LEVEL/AFR 300-15, FORMAT 4 DATA
2 - WORK CENTER BY AIRCRAFT DATA
3 « SUPPORT COST BY WUC DATA
4 - R&H{ BY WUC DATA
S = MAINTEMANCE ACTION BY WUC DaTA

1. AIRCRAFT LEVEL/AFR 800-16, FORMAT 4 DATA

s b
>
3‘- o When code 1 1s entered, the data elements listed below for this sub-
* record will be displayed as shown in the display format.
L9s
Sy
B e solav Format
e Cisplay Format:
FOR AIRCRATI HDS ¥X
BN
5 \j:'; FLYING HOURS 99999% SORTIES 93993 LANDINGS 99999
3
iy FROM DAY 292 OF 9999 (YEAR) TO DAY 999 OF 9999 (YZAR)
G
€.
s sTTTTTesssmssssssssseseeee- TITTIseTRemesoossoossoosssssssessesooooosooes
: ® MMH/FH * MIH/SORTIE ”
* QH-EQUIP  SHOP  TOTAL * ON-EQUIP TOTAL *
-."»:\ 3 PREVENTIVE MAINTENANCE
LAY PREVENTIVE 99¢.9 993.9 993.9 93%2.9 999.°
A ;"-*' 01 GEMNERAL SUPPORT 999.9 999.9 929.9 999.9 9¢9.9
5!,\ 02 GENERAL SUPPORT 999.9 995.9 99%9.9 999.9 999.9
\_'.:h 05 GEMERAL SUPPCRT 999.9 999.9 399.9 995.9 939.%
N 06 GENERAL SUPPORT 999.9 999.9 99%2.9 99%.9  999.9
— 07 GENERAL SUPPORT 999.9 999.9 999.9 999.9 999.9
: 09 GENERAL SUPPORT 999.9 999.9 999.9 999.9  9929.9
0 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
,t‘.-: 04 SPECIAL INSPECTIONS 999.9 999.9 999.9 999.9  999.9
.: . SUBTOTAL - INSPECTIONS 999.9 999.9 999.9 999.9 999.%9
L TOTAL 999.9 999.9 999.%9 999.9 999.9
P CORRECTIVE MAINTENANCE
INHERENT MALFUNCTIONS 999.9 999.9 999.9 999.9 999.9
130 INDUCED MALFUNCTIONS 999.9 999.9 999.9 999.9 999.9
L. .-." OTHER MALFUNCTIONS 999.9 999.9 999.9 999.9  999.9
y '.:' SUBTOTAL ALL MALFUNCTIONS 999.9 999.9 999.9 999.9  999.9
Y, NO DEFECT 999.9 999.2 999.9 999.9 999.9
'0:.‘ TOTAL CORRECTIVE MAINT 999.9 999.9  999.9 999.9  999.9
> PRODUCTION IMPROVENEWT (TCTO)  999.9 999.9  999.9 999.9  999.9
i : TOTAL BASE LEVEL MAINTENANCE 999.9 999.9 999.9 999.9 €29.9
s"s
W
(sj
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2, WORK CTEITER BY AIACRAFT DaTi

When code 2 is entered, the data elements listed below for this sub-
record will be displayed as shown in the display format. A disglavy for
each applicable work center will be presented.
Display Format:

WORR C=: CaTa FOR AIRCRAFT (DS ¥

FLYINS HOURS $99999 SORTIZS 9999% LANDINGS <¢€689

FROX LAY 999 OF 9999 (YEAR) TO DaY 999 OF 9999 (YEiR)

WORK CENTER  TOTAL MANHOURS  TOTAL EZLAPSED TIME MAINTENAICI ACTIONS MIBNA
H2112 999999.9 999999.9 9999¢¢ 9995.9
MZAN MAN HOURS/ACTION  MEAN ELAPSE TINZ/ACTION MEAN CREIW SIZE
9999.9 9999.9 99.9
OFF-EQUIPMENT
WORK CEHTER  TOTAL MANHOURS TOTAL ELAPSE TIME MAINTENANCE ACTIONS
H2112 999999.9 999999.9 999999
MEAN MAN HOURS/ACTION MEAN ELAPSE TIME/ACTION MEAN CREW SIZE
9999.9 9999.9 99.9
ON-EQUIPMENT
WORK CENTER  TOTAL MAMHOURS  TOTAL ELAPSED TIME MAINTENANCE ACTICNS NMT3MA
K2100 892.0 682.0 20 4.6
MEAN MAN HOURS/ACTION  MEAN ELAPSE TIME/ACTICH MEAN CREW SIZE
44.6 34.1 1.3
OFF-EQUIPMENT
WORK CENTER TOTAL MANHOURS  TOTAL ELAPSE TIME MAINTENANCE ACTIONS
K2100 202.0 178.0 14
MEAN MAN HOURS/ACTION  HMEAN ELAPSE TIME/ACTION MEAN CREW SIZE
14.4 12.7 1.1

HOTE: 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.
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OPERATISNAL SUTFCIRT, €CST RILCR2

3. SYPPORT CCST BY WUC DATA

When code 3 is entered, machine prempts

user to enter WUC of interest.

When entered, the data elements listed below for this sub-repcrt will be

displayed as shown in the display formatl.

or 5 digat WUC.

Cisglay rormat:

OPERATIONAL AlD SUPPCRT COST Cala

RIPCRIING PIRIOD FRCI 99-99 THRU ©%5-99

The user may enter a 2,

AIRCRAFT MDS WRMMNNY  WUC MNEW

BAA g

AL AL L S

NEXT HIGHER ASSENBLY WORK UNIT CODI ¥IXXK

NATIONAL STOCK NUNMBER

QUANTITY PER APPLICATION 999 RESPOISIELE ALC CCIE
COosT BASE DEPOT
CONDENNATION SPARES $9,999,999 999,999
DIRECT MATERIAL §9,999,999 $999,999
EXCHANGEABLE MOD CLASS IV $9,999,999 $999,999
EXCHANSEABLE MOD CLASS V $9,999,999 $999,999
EXCHANGEABLE REPAIR $9,999,999 $999,999
MATERIAL MANAGEMENT OVERHEAD 59,999,999 §999,999
OFF EQUIPMENT LABOR $9,999,999
OFF EQUIPMENT OVERHZAD 59,999,999
ON EQUIPMENT LABOR $9,999,999
ON EQUIPMENT OVERHEAD $9,999,999
SUPPLY MANAGEMENT OVERHEAD §9,999,999
DEPOT LABOR COST $999,999
DEPOT LABOR HOURS $999,999
DEPOT NUMBER OF CPERATIONS $999,999
DEPOT OTHER COST $999,999
2ND DEST. TRANSPORTATION 59,999,999
TOTAL WORK UNIT CODE $999,999,999 $9,999,999
NUMBER OF PARTS CONDEMNED 999,999
-97-
.q"-' N s . AN ‘."f ‘ot

KXZRKSRRANKRLLL

3, 4,




A R iUt i

~

RT/C28T RIXCRD

Pl

4. R BY WUC DaTa

When code 4 is entered, the maghine promgts the user %o 2ntar the WUZ cf
interest. WWhen entered, the data elements listed belcw for this sut-
record will be displayed as shown in the dieplay format. The user may
enter a 2, 3, 4, or 5 digit WUC. :

Display Format:

R&1 DATA BY WUC

REPORTING PERIOD FROM (MOMTH/YEAR) TO (MONTH/YEAR)
AIRCRAFT MDS XKXXXXX WUC XXKXK KRZLLARNEEK LKL LHKEY
MEXT HIGHER ASSENMBLY WORK UNIT CODE RIXXX

NATIONAL STOCK NUMBER RRERER ALK K
QUANTITY PER APPLICATION 999  RESPCUSIELT ALC CODE U
REPATRABLE THIS STATION 999,999
K NOT REPAIRABLE THIS STATION 939,999
MEAN TIMES BETWEEN MAINTENANCE (MT3M)
: MTBM STANDARD DEVIATION
; INDUCED 99999 99.999
IMHERENT 99999 399.999
NO DEFECT 99999 99.939
OTHER 99993 99,999
o PREVENTIVE 99999 99,999
e
,\J:. OFF EQUIPMENT
ENIE INDUCED MAMHOURS 999,999
e INHERENT MANHOURS 999,999
o NO DEFECT MANHOURS 999,999
OTHER MANHOURS 993,999
PREVENTIVE MANHOURS 999,999
TOTAL MAMHOURS 9,999,993  MAINTENANCE ACTIONS 299,999
MEAM CREW SIZE 99.9  STANDARD CEVIATION  99.999

MEAN MANHOURS TO REPAIR 99,992.9 STANDARD DEVIATION 99.%
MEAN ELAPSED TIME TO RE?AIR 99,299.9 STANDARD DEVIATICH ©9.9

ON EQUIPMENT

INDUCED EVENTS 999,999 INDUCED MANHOURS 299,999

. INHERENT EVENTS 999,999 INHERENT MAINHOURS 299,999

N NO DEFECT EVENTS 999,999 NO DEFECT MANEOURS 999,999

e\ OTHER EVENTS 999,999  OTHER MANHCURS 999.9%99

" '\: PREVENTIVE EVENTS 299,999 PREVENTIVE MANHOURS 999,999
‘J TOTAL MANHOURS 9,999 2999
.l".‘ MEANl CREW SIZE 99.9  STANDARD DEVIATION 99.92¢
'_H__e‘:_‘ MEAN ELAPSED TIME TO REPAIR 99,999.9  STAIDARD CEVIATION 99.999
or— MEAN MANHOURS TO REPAIR 99,999.9  STANDARD DEVIATION  99.99°
OPERATING TIME 999,999  STANDARD ZEVIATION  ¢9.%99

NOTE: Standard Deviation provided if available.

eTeTdTETSTNA LT, e e
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CPERATIONAL SUPPCRI/CCST RECIRD

S, MAIMTENANCE ACTION 37 %UC Tala

wn

tihen code S is entered, the machine prompts the usar to enter the WUT of
interest. When entersd, the data elements listed below for this sub-
record will be displayed as shown in the display formet. & display will
be presentsd for each set of iction Taken, How Malfunctioned, and Type
How Malfunctioned <Codes reported. A summary of all the displays is

presented at the snd for the WUC selectad. The user may enter 2 2, I.
4, or 5 digit HWUC.

Display Format:
MAINTENANCE ACTICM DATA
AIRCRAFT MDS XKXX{X: WUC RKEXRX

FLYING HOURS 99939 SORTIES 999¢9  LalDINGS 9%999
FROM (DAY/YEAR) TO (Da?/YEAR)

WORK UNIT CODE: XXX¥X  ACTION TAKEN: X HOW MAL CCOZ: 999
*x UNSCHEDULED MAINTENAICE =%

MAINTENANCE MEAN MAINTEIANCE
MTEMA HAIKOURS ELAPSED TIME CREW sIZZ aCTicls
9999.9 2999.9 999.9 99.9 99¢9
** SCHEDULZD MAINTENANCE **
MAINTENANCE MEAN MAIUTENANCE
MTBMA MANHOURS ELAPSED TIME CREW SIZE ACTICUS
9999.9 9999.9 999.9 99.9 9999 :

o

WORK UNIT CODE: 6SABO  ACTION TAKEN: Q HOW MAL CODE: 799 IYPEZ HCW lal: &
** UNSCHEDULED MAINTENANCE **

MAINTENANCE MEAN MAINTENANCE
MTBMA HMANHOURS ELAPSED TINE CREW SI2E ACTIONS 4
.0 .7 .7 1.0 0 J
*% SCHEDULED MAINTENANCE ** ;
MAINTENANCE MEAN MAIZNTENANLCE q
MTEMA MANHOURS ELAPSED TIME CREW SIZE ACTICH
.0 . .0 0

~-~+ SUMHMARY OF MAINTENANCE DATA =----
AIRCRAFT MDS C-SA WORK UNIT CODE 6SAB
** UNSCHEDULED MAINTEMANCE **

MAINTENANCE MEAMN MAINTENANCE
MTBMA MANHOURS ELAPSED TINE CREW SIZE ACTIONS
93.2 1.4 1.4 1.0 1

& MR As s - .a s =

** SCHEDULED MAINTENANCE **

MAINTENANCE HMEAN MAINTEMANCE 1
MTBMA MANHOURS ELAPSED TIME CREW SIZE ACTIONS
.0 .0 .0 .0 0

MOTE: The first example shcws the field sizes for the
maintenance action data elements. The second exampls
is actual C-5A data. The third example shows a summary
of maintenance acticns from actual C-SAa dats.
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