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CHAPTER I

INTRODUCTION

Background

In this age of high technology, the key to effective
management is the ability to obtain and use vast amounts of
information. The arrival of computers and modern communica-
tion capabilities has resulted in quantities of data being
available at a very rapid pace. In order to properly use
this enhanced management capability, the user needs to have
an information system which meets his requirements at the
proper time. However, a manager could be rapidly inundated
with vast amounts of data, much irrelevant, which could
hamper decision making as much as before. The key, then, is
to be able to obtain the proper quantity and quality of data
at the right time resulting in information which allows more
effective decision making.

Having limited resources available in today's Air Force,
the emphasis is to develop and field weapon systems which
meet support and readiness requirements. To ensure these
weapon systems meet such requirements, it is necessary to
obtain, store, analyze and evaluate system performance in a
timely manner. The Air Force accomplishes this by utilizing

numerous computers and data collection methods.
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The Maintenance Data Collection (MDC) system is the

present management system the Air Force uses to monitor
equipment/system performance. Basically, the MDC system
records and reports the how, what, and when of the main-
tenance work performed on all aircraft, missiles, ground
communications, electronics, meteorological equipment, and
related end items. Maintenance action data is documented
manually, collected centrally, keypunched and processed for
computer storage and manipulation (2:4). Some form of
optional maintenance action reporting has been ongoinj since
1955. After 1958, mandatory reporting of the MDC system was
required by AFM 66-1 (2:6). As a result of this mandatory
reporting, the data collection effort was further changed in
1965 to the present MDC system.

Since the decision for mandatory reporting, the actual
collection and reporting became a herculean effort. This
led tn a drop in reporting factors such as work force employ-
ment. This reduction in reporting procedures left the MDC
system as it exists today. Although the Air Force has used
the current MDC system since 1965, it has received constant
criticism over the years. An increased emphasis on reporting
the data rather than how the data could be used has been an
area of criticism since the 1958 mandatory reporting went
into affect. Other criticisms and problems of the MPC sys-

tem are shown in Table 1.
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Qi The basic concern over the current MDC system, as for
RN any data base system, is the users are not receiving the
'y
.}S information they need to support managerial decision making.
:5? In regard to MDC, it has been stated: . . . the
o most telling criticis is that the MDC system
, doesn't really provide the manager information
a : at all, it just provides reformatted data (2:12-13).
o Actually, the MDC system collects maintenance data from all
%3 Air Force bases into a computer system which aggregates that
X: data and then produces fixed paper formatted reports. From
,ﬁi these reports the data can be analyzed only by manual
f&i extraction, preparation and presentation to managers for
;,‘ facilitating any decision process. By the time these pre-
;;z sentations are available to management, the information can
AN
- be several weeks or months old.
‘f_ As a result of the criticisms and problems relating to
LI 4
N
X the overall usefulness and effectiveness of the MDC system
’@j and the reports generated from it, several users of the MDC
NN system data have developed additional computer resources to
'J':'.
. assist them in their informational requirements. Presently,
-
-,
N two system program offices (SP0O) in Aeronautical Systems
?ﬁ Division at Wright-Patterson Air Force Base have utilized
0
o additional computer resources.
(27
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The basic concern over the current MDC system, as for
any data base system, is the users are not receiving the
information they need to support managerial decision making.

In regard to MDC, it has been stated: . . . the

most telling criticism is that the MDC system

doesn't really provide the manager information

at all, it just provides reformatted data (2:12-13).
Actually, the MDC system collects maintenance data from all
Air Force bases into a computer system which aggregates that
data and then produces fixed paper formatted reports. From
these reports the data can be analyzed only by manual
extraction, preparation and presentation to managers for
facilitating any decision process. By the time these pre-
sentations are available to management, the information can
be several weeks or months old.

As a result of the criticisms and problems relating to
the overall usefulness and effectiveness of the MDC system
and the reports generated from it, several users of the MDC
system data have developed additional computer resources to
assist them in their informational requirements. Presently,

two system program offices (SPO) in Aeronautical Systems

Division at Wright-Patterson Air Force Base have utilized

additional computer resources.




Difference Between Data and Information

To provide a common frame of reference, the following
terms are defined as they are used in this thesis:

Data. A representation of facts, concepts or instruc-
tions in a formalized manner suitable for communication,
interpretation or processing by humans or machines (5:571).

Information. (1) data that has been transformed into a

meaningful and useful form for specific human beings; (2)
the meaning that a human assigns to data by means of the

known conventions used in their representation (5:575).

Statement of the Problem

The current emphasis in the defense establishment are
support and readiness. With increased use of highly tech-
nological and expensive weapon systems, the emphasis is on
the support and readiness of these systems. As stated in a
DOD joint agreement in June 1983 (13):

Improvements in support and readiness are major
DOD objectives in both the weapon system and sup-
port technology areas. Technical innovation is
essential to improve the readiness of our systems.
We agree to increase the emphasis on technology
areas which can increase mission reliability,
reduce dependence on support equipment, spares
and repair facilities, and reduce the need for
highly skilled personnel.

The key to meet the support and readiness issue is to

have reliability and maintainability (R&M) in the Air Force

weapon systems. Through reliability a weapon system has a




i
-{é high probability of completing its mission without failing.
tx However, when a system does fail it is important to have
S;b the capability to quickly repair and maintain it. So sup-
ﬁ% port and readiness objectives are dependent upon a weapon
:ﬁ system's reliability and maintainability characteristics.
33; The MDC system is one tool which the Air Force uses to moni-
?;% tor weapon system R&M. Headquarters Air Force Logistics
fz; Command (AFLC) has the resPonsibility (16:3):
SN In coordination with the command having PMR
LAl (Program Management Responsibility) and using
YN commands, determines the data required to
XA realistically measure reliability, maintain-
3 ability safety and logistics support costs of
b operational systems.
Cgﬁ AFLC establishes a program including management controls
f; to ascertain that each system fielded by the Air Force
; achieves its R&M requirements. Included in this program is
iﬁ the MDC system. Further responsibilities of AFLC regarding
E;E reliability and maintainability are:
ey 1. Establish and maintain a management information
'gé system keyed to work unit codes and based on operations and
Q‘ maintenance data to reflect the degree of achieved R&M for
éw operational systems in operational R&M terms.
;&ﬁ 2. Establish and maintain a R&M performance feedback
gi; system to support the effective design, support, and pro-
fgi duction of new systems.
:g% 3. Furnish appropriate R&4M manacement and data pro-

'hi; ducts for operational systems in operational R&M terms to
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the implementing command, . . ., and the operating command

(14:6).

The management information system which AFLC has today
consists of two data areas: maintenance and operations.
The system to provide the maintenance data portion is
obtained from AFR 66-267, Maintenance Data Collection (MDC)
System (15). The operational data is obtained from AFR 65-
110, Operational Status and Utilization Data G033 B Reports
(12). Both the maintenance and operational data are sub-
mitted monthly and inputted into AFLC computers which then
generate the fixed formatted reports. The reports dealing
principally with equipment or system operational effective-
ness are the AFLC D056 series reports (11). Figure 1 depicts
how the different sources of data come together and result
in the D056 reports which then are used by different agencies.

Problems exist with these D056 reports for agencies who
attempt to use them for reliability and maintainability
evaluations or studies. Some of the major problems are:

1. Timeliness. The time a weapon system experiences
R&M problems to the time the negative trend shows up in a
report could easily vary three to six months (3:6).

2. Data reports are fixed formatted. Most data is
aggregated to such a point that it is difficult to determine
to which base or location the data refers or if all loca-

tions are experiencing R&M difficulties.
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3. Reports do not contain the level of detail neces-
sary to determine what specific equipment or system is
causing R&M problems (6).

4. Management information system does not routinely
perform automated analysis or trending. Therefore, analysis

desired by the R&M engineer must be performed manually.

Since this is tedious and intense work, manpower cuts in

many organizations has decidely limited analysis of the data
(10:7; 1; 3; 6).

5. Current data systems do not produce information in
management usable form. Again, the data must be manually
prepared for presentation to the management level to
facilitate the decision process (10:7).

The present maintenance and operational data reports
fail to meet two users' needs in regard to R&M information.
They have acquired access to additional computer resources
to improve their R&M analysis. The two organizations are
the F-16 System Program Cffice (SPO), and the Strategic
Systems SPO, both of the Aeronautical Systems Division (AFSC
organization) at Wright-Patterson Air Force Base. This
thesis evaluates and compares the R&M products produced by
these two additional data base systems. These additional
computer data based systems are the MARCON Computerized
Data System for the F-16 SPO (MARCON System), and The

Analytic Sciences Corporation (TASC) Field Data Tracking

System (FDTS) for the Strategic Systems SPO (TASC System).




Scope

This study was concerned with the two computer data
base systems (i.e., MARCON and TASC systems) which two ASD
program offices are using to support their R&M analysis. No
attempt was made to determine if the AFLC report system was,
in fact, inadequate in providing R&M information or any
information. It was assumed the program offices had adequate
requirements for obtaining additional informational support.

Also, no attempt was made to determine if any other
users of the‘AFLC reports were experiencing any problems
with content, format or timeliness of the AFLC reports
regarding R&M information.

The goal of this study was to determine if the new data
base systems are providing a more timely and usable informa-

tional product which can aid the manager decision process.

Objectives of the Research

The objective of this thesis is to analyze two new
reliability and maintainability (R&M) data base systems
being used by two ASD program offices to determine if they
provide an improved information system over the present AFLC
generated product performance reports. With an improved
source of R&M information, the Air Force would be better
able to meet its weapon systems support and readiness goals.

A secondary objective was to compare the two systems in

10
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regard to system compatibility. In the last five years,
with the rapid advances in computer technology, there exists
the problem of the Air Force's increased use of computer
systems that lack commonalty. In regard to R&M data bases,
it would be beneficial to have the capability to share com-

mon R&H information between different weapon systems.

Research Questions

Research questions associated with the research ques-
tions are:

1. What are the relative improved performance character-
istics of the two new R&M data bases used by ASD?

2. What are the common characteristics of the two new

systems?
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CHAPTER I1I

LITERATURE REVIEW

Introduction

Available literature pertinent to this thesis topic
centered primarily on the AFLC management information system.
There were few documents on the two new data base systems.
This is understandable since the AFLC system has been ongoing
since the late sixties, while the MARCON and TASC systems
have only been operational in the Air Force since 1980-81.

Two research studies and a technical report were
generated on the AFLC system by the Air Force Institute of
Technology, while the literature covering the newer data
systems consisted mainly of contractor reports and Air
Force briefings concerning systems capabilities and initial

operational goals.

Previous Studies

In August 1967, Major Harold G. Hartley and Captain
Richard V. Jamieson (4) wrote a thesis on the use of the
Maintenance Data Collection System and its generated reports
at the major command level. Previous studies had been con-
ducted at the base level. They did a complete review of the

different reports which were created by the MDC system at

12
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qﬁj that time. They then surveyed the various major commands to
o~ determine how effectively the MDC system was being used.

T .

ASR The result of their research showed the MDC system was
Y L1 :

:k§ . not being effectively utilized by the major command head-

.:\

A quarters (4:71). Their study even indicated the commands
o were using other sources of information rather than MDC

Eﬁﬂ information. They stated,

3 .'..x;

- Command level personnel utilized reports and

v communications media that were not integral to

AT the MDC system as the primary means of satisfying

gy their management information requirements (4:70).

[¥ « J'n

'.n. r- - » 3 - 3
X Another finding in their study was that command special
el \‘ .

report requirements most successfully fulfilled the MDC

g%ﬁ requirements of using commands (4:71). Basically, the

gg command reports provided the timeliness lacking in the MDC

s formal reports. So, back in 1967, the timeliness issue of

%%; the MDC reports was as much a problem as it was in the 1980-

Eg; 81 period which led to the MARCON and TASC systems inception.
: In February 1971, Captains Irving L. Hoffman and Robert

%3 L. Warddrip (8) completed a student thesis proposing criteria

;iﬁ and data for a reliability and maintainability information

;;‘ system. Basically, they tried to arrive at standardized

iﬁ; terminology to be used by all organizations dealing with

:; reliability and maintainability issues, after which they

ff. developed the criteria and data elements. From their study,

Si; they concluded that a reliability and maintainability infor-

g% mation system should:

s
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1. provide information on what management needs to know
about reliability and maintainability,

2. provide a system for collection of pertinent data,
and

3. present the information derived from the data in
usable form to support the making of decisions (8:102).

They concluded that R&M information on Air Force
operational systems was impaired by a pervading lack of
confidence in the information's quality (8:105). They even
stated:

Perhaps we should accept our operational

reliability and maintainability information

as approximate and use it as an "indicator"

only (8:102).

The results of their research indicated a lack of

confidence in the quality of data as provided by the MDC

system at that time.

Other Sources

In February 1978, Majors Richard V. Badalamente and
Thomas D. Clark wrote a technical report on an analysis they
conducted on the MDC system (2). They provided a historical
; review of the problems attributed to the MDC system since its
inception in 1955. They categorized these problems (Table
é 1) as dealing with accuracy, reliability, accessibility,
3

usability and efficiency (2:11). They stated that reporting

data rather than the use of information in the decision
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%;a process had received the main emphasis in the MDC system.

- One of the conclusions of their report was that to have
S an effective MDC system you needed to ensure the data was
transformed into information and effectively wused in the
decisional'structure.

A January 1983 report from The Analytic Sciences
Corporation (TASC) reported on the Field Data Tracking
System (FDTS) which TASC developed for the Strategic Systems
System Program O0ffice (SSSPO) (9). The report discussed the
utility of the present FDTS and how the system might expand
in the future. Basically, this data system collected addi-
SR tional maintenance data elements in regard to the MDC system

Gt and displayed the information in various formats rather than

§§ just a fixed format.

Overall, this TASC document reported on one of the new
és data base systems being used to provide additional R&M
%ﬁ information to a program office.
"
o Summary
f%ﬁ This literature review has presented the most pertinent
;T documents dealing in the same general area as this research.
;{ Most dealt with the problem areas of the current MDC system.
gﬁ; However, these documents show the reasoning behind the
gg development of additional computer resources to support R&M
fﬁf data requirements.

15
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ft CHAPTER II1
o5
N METHODOLOGY
o
o
o Overview of Research
o
A The main procedure used to answer the research questions
' regarding the MARCON and TASC data base systems was to set up
g . a criteria list by which to evaluate the information provided
55
ﬁiﬁ by the two new systems. With this criteria, both systems can
o
Eﬁj be compared on an equal basis in order to determine whether
’,% the systems do provide additional information to aid in R&M
Y .
_?3 analysis.
AR
J ) -.\1
Y . . .
{ " Informational Criteria
t;i The first set of criteria is very general and can be
e
:ﬂ: used to assess various elements of information. The
.t
Kﬂ. following list of criteria was obtained from the Hoffman and
2?5 Warddrip thesis (8) concerning the criteria and data neces-
{}f sary for an R&M information system.
e 1. Is the information accurate enough?
= 2. Is there enough information available to make
Py decisions?
o~ 3. Is the information relevant to the decisions which
o must be made?
:?ﬁ 4. Is the information capable of being understood by
SAj those who must use it?
."'~l
o 5. 1Is the information available when it is needed?
oW
qﬁa 16




Is compatible information available from a secondary
source?

Is the overall value of the information adequate for
decision-making purposes?

Since the criteria listed above is very general, a

second list was developed based on the numerous problem areas

associated with the MDC system. These problems were covered

in Table 1 and other documents discussed in the literature

review chapter. The additional informational system criteria

are:

10.

11.

12.

13.

14.

15.

Cost
- initial start-up cost
- yearly continuation costs

Type of reports
- type of format
- monthly, 3-month average, cumulative, etc.

sources of basic data
- Are there redundant sources to eliminate
inconsistencies?

storage capability
- How many years of data can be stored?

tracking capability
- What level of detail can be stored?

Does information match user's needs?
- Are outputs being used?

benefits
- Have decisions improved?
- Has time been saved?

use of the data base
- Does it cover the whole weapon system or just
a specific area?

17
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Nature and Sources of Data

It became quite difficult to coilect sufficient data for
the assessment of the criteria lists. Since both the MARCON
and TASC systems are fairly new (beginning 1980-81), there
was very little written documentation regarding informational
output capabilities. Only the TASC system had a formal
report and it was prepared by the source contractor and not
the Air Force. Therefore, the majority of the data collec-
tion was accomplished through interviews with personnel in
the program offices who deal with R&M matters. Originally,
these interviews were to be conducted using a checklist of
questions. This checklist was based on a similar checklist
used by Hoffman and Warddrip in their research (8). However,
once the actual interviews were started tne checklist proved
to be inadequate to the uniqueness of each data-based
system. Each interview was based on questions generated
from an earlier research and other interviews. Basically,
it was a stepping stone type process leading to additional
data and knowledge at each of the data systems.

For the MARCON system, individuals interviewed were Mr
Wally Detert, ASD/ENSSR, in charge of the engineering office
dealing with R&M (3), and Mr Jeff Anderson, engineer in the
F-16 SPO (1). The source for the majority of the data
collected on the TASC system was Mr Phil Hermes, ASD/YYEE,

R&M engineer in the Strategic Systems SPO (6). #Mr Hermes




was instrumental in obtaining the TASC system for the SPO

and is the resident expert on all facets of the TASC system.

Data Analysis

Numerical values were assigned to the two data based
systems depending on how each met the criteria. If both
systems met a particular criteria each were given a one
rating. A rating of zero was given if a system did not meet
the criteria. However, if one system is more superior than
the other, it will be given an additional value of one for a
total rating of two.

The 15 criteria areas do not have the same importance
regarding R&M factors. Therefore, the 15 areas were
separated into three weighted categories based on their
importance with each category assigned a different point
value. Then based on the numerized total, a conclusion was
made on which data base system best met the overall infor-
mational objective. The categories, point values, and

criteria breakout is as follows:

Category Point Values Criteria #
1. M™Most Important 3 points 3,5,7,9,12,14,15
2. Average Importance 2 points 1,4,8,10,11,13

3. Minor Importanct 1 point 2,6
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CHAPTER IV

RESULTS

Introduction

The main objective of this research effort was to
analyze two new reliability and maintainability data base
systems to determine if they provide improved information
over the present AFLC Maintenance Data Collection reports.
Achieving this objective was accomplished by using a set of
criteria to subjectively compare characteristics of each
data base.

A second objective was to observe how compatible the two
system's R&M information might be. This objective was
accomplished utilizing the same criteria analysis as men-
tioned above.

An important point concerning the source of basic main-
tenance and operational data for the two data bases needs to
be made at this time. Basically, the MARCON and TASC systems
used the same maintenance and operational data as the present
AFLC MDC system. The MARCON system does use the exact same
D056 data tapes, based on AFTO 349 maintenance reports that
the MDC system uses. However, the MARCON system converts
tne data into timely and wusable information, which will be

covered in the following analysis section. While the TASC

20
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system used the same data as the MDC system, it obtains it
with base computer tapes rather than the D056 data tapes.
However, the TASC system goes further than the MDC system
and collects all the data available from the AFTO 349 reports,
as well as additional data from forms AFTO 95 and SAC 126
(Figure 2). This also will be covered in the following
analysis, while examples of these reports are found in
Appendix A.

The point made is that the inputs for the MARCON system
are the same as those for the MDC system, while those for the
TASC system are much more detailed than those for the MARCON

and MDC systems.

Analysis

The analysis was conducted along the criteria lines set
up in the previous chapter for the MARCON and TASC systems
(first, the general, then the additional criteria). The
sources for the information were the respective program
offices: for MARCON, the F-16 SP0O, and for TASC, the
Strategic Systems SPO, unless otherwise indicated.

General Criteria.

1. Accuracy. The MARCON system's accuracy is com-
parable to the MDC's, as they both use the same inputs as
mentioned earlier, while TASC is more accurate since it uses

additional data with some of the data being redundant, there-

by helping to eliminate inconsistencies (9:2-6).

e e




. (9) 34ey) mo(4 wdyshAs jsyr -2 a4nbry

Aachfiel

JIvH0IS @
INISSII0Yd o
NOTIVYOIINT o
ININIHIS ¢

~0Y033Y HOISSH! LVHINIV., - 92T JVS @

Y033y NOT1D3770) VIVD IDNVNIINIVM. - 6hs 014V ®

SVIVE WITHOISIN INVIEIINDIS., - S6 0LV @

SUI04 Viva 3sve

PERD I SLy
ARATRON | _{ VARt

>
e

»
Hh

=
‘- .
: ETIORY YI1NdWOD TWVYINIVH g
- S _mu_=_=l~ *

3 ]

3 WNINYIL viva

. ¥ILNdW0) VIV AT IVHUVN

3 INLNHILN AN a31v130 ~

X S3dv1

. WY(N ¥310dki0)

g 5Vg mu_aouJ_oza

_ |




2. Quantity. MARCON and TASC systems were the

same in this area. Both provided almost unlimited ways to
utilize the data for decision-making support.

3. Relevance. The information showed itself to
be relevant in both the MARCON and TASC systems due to their
timeliness. Each system has the capability to generate
“"what if" exercises at will, once the input data has been
loaded. Neither system is restricted by fixed formats such
as the MDC reports.

4. Simplicity. The MARCON or TASC systems can
produce several types of graphs which can represent trends or
other types of information. The graphs convey information
more effectively than pages full of figures.

5. Timeliness. The time required to input the
basic data into the two newer systems is roughly the same
with the MDC (i.e., 30-60 days after the event). However,
once MARCON and TASC systems are inputted with the latest
data, any type of informational reporting is available,
whereas the MDC can only supply pre-requested information.
Both the MARCON and TASC systems have real-time retrieva-
bility in obtaining information (See Figure 2 for TASC flow
chart). Any special request for data in the MDC system
requires additional time for extraction of the information.

6. Compatability. Only the TASC system has a

redundant or secondary source. As shown in Figure 3, the
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TASC system uses the MDC tapes to resolve any anomalies which
may occur between the TASC base maintenance tapes and 1DC
D056 tapes.

7. Quality. The MARCON and TASC systems show the
same quality of performance as the MDC system except for the
small increase in accuracy for the TASC system resulting from
re&undant data inputting. The basic reason for the same
quality value throughout is that all systems are using the
same raw data. Until the collecting and recording of main-
tenance and operational data improves at the field level, all
systems will have the same problem: 1i.e., output data can
be no more accurate than the input data.

Additional Informational Criteria.

8. Cost. Cost data regarding MARCON was unavail-
able. The development contract for TASC was six million
dollars and a twelve-month operational contract was worth
$900,000 (6).

9. Type of Reports. Both the MARCON and TASC

systems can provide various report types, i.e., monthly,
three-month moving average, cumulative, etc. (See Appendices
B and C for examples.) Since each system is real-time, it
is up to the user to decide nis requirement needs. The TASC

system can provide information in either tabular, grapnic or

narrative form. The flexibility in the TASC system outputs

Sl provides useful support spanning three areas: (a) overview
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and trend information (Table 2); (b) specific equipment or

action information (Table 3); and (c) detailed information

N . . .
A S .

. . R
. PN

(Table 4).

10. Sources of basic data. As discussed earlier,

the TASC system is the only one which uses redundant sources:
base computer tapes along with MDC basic tapes (Figure 3).

11. Storage capability. The MARCON system can

fi retain all data on the F-16 system back to its operational
beginning in 1979. The TASC system has on-line data going
back to January 1981. However, the MARCON system includes
the majority of the systems on the F-16, i.e., the majority
o of Work Unit Codes (WUC) in the data base (2800 WuC) (3),
;h whereas the TASC system for the Strategic Systems SPO only

has data on two areas: Air Launch Cruise Missile and

'jﬁ Offensive Avionics System. Other aircraft equipment/systems
§§ data has not been inputted in the TASC system.

- 12. Tracking capability. MARCON and TASC systems
-2 both have the capability to monitor and track maintenance
1;5 data by base, type of aircraft, Work Unit Codes, and to some
oY degree, line replaceable units/shop replaceable units.

However, the TASC can track individual aircraft tail numbers

more easily than MARCON.

13. Information and users' needs. MARCON system

., . arlr -
, LY
r ’ XXX

has been beneficial to all the offices in the F-16 SPO and
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especially to the R&M engineers. In the early part of 1933,

s e
»

‘,:..,. e

A

3
AR .
L SALRN 2

26

.
5

e
AN




1aquny xdolqg
0oTs13A 971 ®@IOo] JvVS

*sw33194s sd1001+
P21d3(39 10} 2%ejvad1a3d
K1311qedvd peootyerado
ay #pudI) 933e135TOWI(]

puasy
23v3093139 Larqiqede)

@31] po3

aseg

nA

d1eg

gorydunyyey adAy
aLvag 04

‘PEAIY HEIH TTnide 3a1va3e
-gowap 30 juIuodwod wIysks
1991 10} 3AIN)d [ed}313103Y4)

® 1s01e8e Jna pardafas ¢

10} wi1ep 0343 HGIN s$23vduwo)

puary
IUIAY KILK

13q@y jjoIn)
233eq oJ/woxg
Jreg

voyldanyrey 3dLy

*200133% 3d>ueTI)
-Clem 07 papoadxa sinoyg-cem
JOo sm133 uy §3pod Iton xIoa
10ed137081s 3500 3q1 31937

110day Turyoey
SINOH-ULeY /I

13qunyN jjoin)
s33vq op/woxg
230g
woyydungiey ¥dAy

*SUOTIIT I3UNTIJOTTE IA)
~J31303 p313(dmod jo 13quna
Jo ImiId) U} 33p0d IJOUN yio0A
10833330838 ysom 2q3 #39)]

110d3y Toiyoey
saingred/ona

SNOILJO NOIIJTI3S

12N40¥d 30 ROI1JI¥ISIA JIT4E

T1111 1200044

$100Q0odd 1INd1NO GNIYL GNV MIIANIAO SI1ad

¢ dlqey

AR,
ﬂf#f¢\¢~s

27




kit Ll &

b Bt e 2

x

*

diaie B g Ses 4

)

A AR AN of

T

RS

2k Tk Rk A

.

AL A Sl & Ciad Sl s ) 2
-‘l L PR .t

¢

AnS

nA

13quny jjoin)
$31%Q o] /moayg
aseg
goyIdUny ey 2d4g

*$3p0d uotldunjyea moy
3031330318 3s0m 391 s3s}q

130doy
pauotidunyrey noy/3n4

na

933eq o1/mox g
Isvg
goyIdunyyey adAL

*1U0F13¢ 3IdurwI]

-019® IAFIIIT1I0D PIII[duod
X0F (NIC) sTaqmny (o13d0)
qQof o I1sy[ ® sapraoiy

110day
X3pgl NOC JNn

pltl,]
821eq of/woxg
Ineg

*SUOTIdE 30w
-uyTE 3ATI33110) P3Ir3(dwod
Jo 1v303 Aaemuns sapjaoag

110d3y
Krvoumg jna

SNOI1d0 NOIIDTI3S

1Jnaodd 10 NOI1dI¥ISIA 13lye

TILIL 120Qo¥d

$10NQ0¥d INJLNO DT141D34S-NOILOV ¥O -INIWAINDI S1q4

€ 9lqe]l

28




b,

3

3

-..

-\o

2

v-

'>

-

'm-

V..

b

b

w..

5

b, *3$321N09

£ 21471102 wo1j voYjemio)al

.m 3wa)X puv NOC goj1dv IDUCUIIVJew pUF e3P Kaand 1ve313g (NOC[)
x. Iswg suoyyviado pray) sdeydsig Jaqumpy [031U0) qOf
b’ ‘3ua qIv? oo papuadxd

£ MnA g1n0y.urm 341 }o st

b’ sa3eQ ol/wo13 -3133 pov pawao}13d suotide

= aseqg a>uvuajojem Jo 33dA1 snoriea L3and (1v12Q
5 goyyoonjiey dAL | ana jo sooyadyididp 1heydsyg (onA) P03 21U AI10K
=

A

- SNOI1d0 NOIIDTIIS 15n00¥d 30 HOTLdI¥ISIa 33148 FILIL 1INQ0Ud

&

ﬁ. s1ongo¥d 1ndino NOILVWMOINI @371V13Q Sl1ad

ﬂw

r

. p atqel

be

y,-

m..

)

i e U

29




r..{z,

L)

'y ‘e

LI S

s apnd il ull’
B alala
. P
P L.
B o
s’ PR

Lo s

PR
y b M
Lt .
.

N
« 2
., X

a

the program office thought they nad an R&M problem with the

F-16s at tacDill AFB and Hill AFB. The MARCON data system
reports enabled the SPJO to reduce the time in determining
the actual problem. It was found that the problem was not
with any system R&M but rather how maintenance actions were
reported. The TASC reports are used to indicate when problems
in R&M start to occur. Based on these reports, the SPO can
use the information to prioritize problems. 3efore the TASC
system, problems were solved on a "first-come, first served"
basis which often led to poor utilization of funds.

14. Benefits. In both systems, the greatest bene-
fit has been in the area of timeliness. The systems save
many manhours in collecting, analyzing, and preparing data
to solve problems which may arise in the R&M area. Personnel
can now spend more time analyzing and evaluating information
rather than in collecting the data.

15. Use of the data base. As discussed earlier,

the MARCON system covers the majority of equipment on the
F-16 system, whereas the TASC system has been very specific
in that it only has two subsystems in its data base: the

Air Launch Cruise Missile and the O0ffensive Avionics System.

Numerical Analysis

Based upon the above analysis of each system regarding

the 15 criteria areas, a subjective rating was assigned to

eacn system. fFrom the ratings and point values the total
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amount of points was determined for each data base system.

For the cost criteria (Number 8), both systems were
assigned a rating of zero since cost figures for MARCON and
MDC systems were unavailable. The problem with obtaining
the cost figures for the MDC system is breaking out the costs
specifically incurred by the F-16 and 0ffensive Avionics/Air
Launch Cruise Missiie Systems.

The results of the subjective numerical analysis are
shown in the matrix below. Even though both systems accumu-
lated 36 points this does not necessarily mean both systems
are totally equal. A basic difference will be discussed 1in

the next chapter.
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CHAPTER V

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 1

Summary 1

This study was accomplished by addressing two research
questions:

1. What are the relative improved performance character-
istics of the two new Reliability and Maintainability data
bases (MARCON and TASC systems) used by Aeronautical Systems
Division (F-16 and Strategic Systems SPOs)?

2. What are the common characteristics of the two new

systems?

Research Questions. In order to answer both these ques-

tions, it was appropriate to set up common informational
criteria, against which both systems were evaluated. The
criteria were comprised of a general category, obtained from
a previous research thesis which dealt with R&M informational
systems, and a specific set of criteria which was closely
associated with problem areas experienced by the current
Maintenance Data Collection System. Once the criteria were
established, a numerical evaluation of the data systems was
conducted.

As a result of the evaluation and answering the researcn
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E} guestions, the objectives of this research could be assessed.
‘-\T
_‘ These objectives were:
N 1. Main Objective: Do the new systems provide improved
32 R&M information over the present MDC reports?
o
e 2. Secondary Objective: Is the R&M information of each
- system compatible?
R Conclusions
A Objective 1. Based on the analysis of the data base
"
fj systems, it can be concluded that both the MARCON and TASC
:ﬁ data base systems do provide improved R&M information. The
o key area of improvement was in timeliness. Each of the
".\
j§ systems could assess their data bases in a real-time matter
ﬁt and provide numerous types of formatted documents. By
\,_ reducing the time requirements, manpower and funds could be
.
AN .
jﬁ saved. But the greatest benefit was that now managers would
o
N have access to timely information to aid them in their
. decision-making processes. Therefore, overall system
' reliability and maintainability should improve, resulting in
weapon systems which meet the supportability and readiness
EL requirements.
W
» Objective 2. The second objective dealt with the com-
?3 patibility of the two R&M data bases. This study showed no
..L‘
X evidence in which the two systems could share basic data
;33 from system to system. However, based on the types and for-
é; mats of eacn systems output, it would appear that a manual
-
!
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analysis and comparison could easily be accomplished

Final Conclusion. As shown in objective one above both

systems do provide improved R&M information compared to the
MDC data system. Also pased on the numerical analysis
matrix, both systems equaled 36 points. The conclusion
drawn from these findings could be that both systems are
totally equal and one is not better than the other. However,
that is not the fact. Each system has superiority in the
particular area for which it was developed. MARCON is a
general system and provides maintenance data on the whole
F-16 system. Whereas tne TASC system was used specifically
for two components of an overall weapon system. For overall
weapon system R&M, MARCON is superior where TASC is superior
in regards to the total R&M picture for a particular compo-
nent.

The basic finding of this research is that both data
base systems do provide their users with timely R&M data.
With this data the users have available to them information

which allows for effective decision making.

Recommendations

This research effort surfaced some issues related to
the subject that need further research. This study concluded
that the two new data systems do provide improved R&M data.
However, it did not consider the cost effectiveness of the

improved capability. An area of further research would be

35
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to perform a cost analysis study to determine the financial
implications of the additional data systems.

In gathering the data for this study, it was learned
that AFLC will be supplementing their present MDC system with
a new data system called Mainten;nce and Operational Data
Access System (MODAS). It will be very similar to the F-16
SPO system since MARCON will be the contractor. It is pro-
jected to be operational in the early part of 1984. After
this system becomes fully functional, it might provide
possible areas in which further R&M information research
could be performed.

And finally, an area where research is required is in
the collection and reporting of maintenance and operational
events. No matter how much one improves the computer systems
which store, process and analyze data, if erroneous data is
put into the computer originally, the final output can only
pe comparable. So it is imperative that the data collected
and reported is error free. While researching this thesis,
the fact of input errors always came up in the discussions.
With the current trend to improve the output side of the
maintenance and operations data base systems, maybe some
organization will also attempt to improve the input side.
Only then will the Loéistic System be able to properly

monitor and evaluate weapon system reliability and main-

tainability.
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APPENDIX C

EXAMPLES OF TASC COMPUTERIZED MAINTENANCE DATA
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