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Thiv study addressan the dadnGenance Manascuwone Inforan clon
and Control System GLiZcs)y. 1t bepins with background
information on the current nedintenance managenent system,
namely 4TM 66-1, and its supportive information system
known &s MIIS. The study deseribes the need for Adr Force
stundardization, followad by a comprelicusive discussion of
the objectives and subcystems of IZIICS,  The conclusions
and recommendztions addreoss the need for personal integricy

.

and the realization that the computer s ua machine
3

dependent on pcople for efficicnt and effective us
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CILLPTER I

INTRODUCTICN

This paper will focus on tle Muaintenasnce Management

Inform.tion and Control System (UICS) currcatly belap
developed and tested by the USAF Data Systems Desion
Center. However, in order to provide an understanding of
the nced for such a system, buackground information on the
current Air Force maiatenance management system will be
included. No attempt will be made to cxplaln the detailed
proceduren of MMICS ln‘(:.mm-‘ Lime docs not, permit,  In {ct,
thic paper will bepln wvich o shore dircunsion and nome
chacrvations ."ib\')ll(_‘ A Toree Manual 66-1, "Maiatenance
Management” and the current miintenunce management 1nforme
tion éyscom @oiIs). Next, a comprchensive discussion of

the objectives of MMICS and, in a general manner, the

benefits to be derived from the system will be included.

This will be followed by a few deficiencies in the system

¢
and some concluding remarks.
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The subject of maintenunce management and particularly
Adlr Forco Manual C6-1 has stirred controversy and widespread
discussion for the past fourteen ycars, (1:15) (3:129) At
least two mujor ccmmands published thelr own maintenance
managexment manual QCT 65-3 and 54CH 66~12) in an attempt
to tailor the basic guidance of AT €56-1 to theilr own
peculiur peeds. COther communds supplcmcnted'ﬁFﬁ &5=-1 and in
some cases the sﬁpplcmcntal pagec nearly outnumbered the
baslc manual (PACAT, USATZ).

The information gsystem required to support a maintenance
s nanagement system is kaown as "The Maintenance Management
g Infofmation System QLMIS)". This 1s nothing more than an
B automated (computerized) method of providing detailed
- information to maintenance managers at all levels. Although
it is intended to serve base-level managers, it all too
frequently becomes a system of evaluation by headquarterse

level managers and commanders
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he problem arising from this i

[}

that "once people have
been evalusted by what they report, they begin to report
only information that puts them in a favorable light", (2:15)
For many years attempts to standardize and modernize
maintenance management have met with varying
As an example, the complete rewrite of AFM 66-1 in 1972 and
implementation in October 1972 (Projecct Rivet Rally, Phasc 1)
began  the Air Force wide maintenance management standardizae
tion process. No longer céuld major commands publish their
own separate manuals, tiowever, supplements to the basic

manual were allowed, provided they dealt with truly command

“"peculiar'’ situations, (6: para 1-25)

Maintenance management and the contents of AT G6-1 were
again reviewed beginning in July 1973 (Project Rivet Rally,
Phase 4), Major Command supplements, coupled with recommended

changes submitted by virtually all factions involved in Air

Force maintenance management, served as tha basis for the

review., This latest review revealed that notall organiza-

tions could operate under the same conditions and that options

had to be provided. The results were a maintenance management:

manual that opted some procedures but at the same time

standardized those options throughout the Air Force.

Just as maintenance management concepts and procedures

amounts of success.




were bedng standardized and modernized, so too was the

Information systeom required by maintenance wanagers unders

going an exhaustive study. Techuoloypical advunces in

computer and data processing hardware "made a re-cevaluation

and redasipgn of the total maintenance system necessary't,

(5:1-2) The more standardized maintenance management

procedures required by AFM 66-1 cnabled development of the

system because it must be applied and used Air Torce wide

in order to be cconomically feasible,

The Maintenance Managament Information and Control

System (2MICS) cvolved from this study. The Air Force Data
Systems Desipn Coenter, after consultation and discussion

vith the mombers of Project Rivet Rally and major command

reprcsentativcs, developed 2{ICS, which "ig a technically

complex computer application to meet maintenance require-

ments. It 1s complex internally in order to simplify the

man-machine relationship", (4: Forward) That is to say,

the computer programs are designed to provide information

that requxres complex computer action. lowever, the

operations performed by the indiv1dual to gain this informa-

tion are very simple and require minimum training.

VHICS is a '"real time" computer system. This simply

means that access to information stored in the computer {is
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availuble as it occurs to all bose lewvel mdaagers through
usc of remote devices. This i1s in cont

maintenance management Information system which requires

voluminous reports procesged periodically and aftor the fact,
from which each maintenance manager must extract che data

applicable to hisg particular needs. I21ICS proposes the

hardware and software necessary for real time usage,

Maintenance staff functions and production work centers will

all have remote devices that enable "Inputing' of information
45 scon as an event occurs as well as Youtputing" of informa-~

tion whencver requested. The output informaticn cen be

displayed on a visual screen or pr

inted on paper, depending

upon the user's nced. Some of the information available will
be weapon system records, status, configuration, personnel

by skill and work center, plans and schedules, delayed

maintenance, critical AGE, operational requirements, training
Tequirements,

and 4 limited amount of supply status.

Thus far, only the "information" portion of MMICS has

been discussed, What about the word “control' in MMICS?

Once the computer has been given the approved gschedule with

all related events, such as departure time, job starts, job
stops, and training course start times, 1t will begin to

tract these events and print unsolicited notices to the

Proper ageuncies if the events are not occurring as scheduled,
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Such things as the failure of an individual to weport

information prausptly or a schodule slippage will fmmcdlately
cause the proper notice. In other werds, the computer will
act as an alarm, thercby informing managers that certain
cvents are not occurring. The manager then 1o able to toke
the appropriate action.

12iICS is divided into functionully ergonized sub;ystcms,
which are training, job control, planning aud schcduling,
materiel control, analysils, quality comtrol, and administra-
tion. Lach of thcsé fdncrions vill now be discussed so that
the current method of operation can be compared with wheat
121ICS will do.

Management of o wmaintenance training progrom curréntly‘
requires a substantial number of people to determine tralning
requirements, schedule courses, evaluate training results,

and generally administer and document the program. The

computer can absorb virtually all of the administration and

" documentation workload, thereby recducing the number of

people needed and allow those remaining to expend their

efforts in evaluating the quality of t;aining being conducted.

To do this, the computer is first loaded with all training
courses available. Next, cach individual's training accomp=-
lishments are inputed, thus automatically producing training

requirements. Since this can be done by organizatlons or
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even a work center, the supervisor can casily determine

-
ak

the individual's records.
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training necds without screen
Training forecasts and schedules are then automatically
produced and wmonitored.

Job control is the nerve center of any maintenance
activity; they direct, control, and monitor all maintemance

activity. To do this, they must know such things cs;

Current weapon system status, status and priority of cach
Job, location of cach alreraft aud cquipment item, and

location and avallabllity of the labor force. Thege

T R o 3

factors are now manually dealt with through use of multiple
status boards, and various communications networks that

tax the mental and physical ca ability of the controller
phy P Yy

to a degrec approaching lmpossibility., MIICS will usc
the computer fo assume a large part of the recording
functions, serve as an information source available on
demand, and act as a monitor to help preclude unwarranted
or unnoticed schedule deviations, 1Instead of information
flowing‘to the control room via radio, telephone, or
teletipe for manual recording on a étaﬁus board, the
individual technician will input the information into the
computer via a remote device in his work area, The

controller need become involved only if the technician

fails to accomplish 4 programmed event promptly and the




o

I,

P
RO b A

Computer system notifics Liim of the deviscion, Iistorical

data, job progrees, and alreraft or cqulpment status ore

oa

available at anytime,

Plans and scheduling merges

opcrations and maintenance
L]

requirements with maintenance resources into a schadule

that will best meet nission requircments, This requires a

staff of persouncl constantly reviewing and updating cquipe

ment records, personncl availability, and supply status,

The two most important items in this area arc recurring

inspections and time change items, In IMICS, the compdter

will be used to track these events; it will forccast,

schedule, and monitor cach event,
Materiel control provides the link between supply

and maintenance, Since supply already makes much use of a

computer, the Univac 1050-1IX, most of the data required by

materiel control ié_already available, MMICS does not

have the impact on matericl control that it does on other

functions, One highly useful tool though is g listing

of all open discrepaﬁcies on an equipment item or weapon

syatem that requires supply action. This ennblag matericel

control to coufirm supply action and perform any follow-up

that may be required. A time change listing also cnables
materiel control to insurc that needed parts are available

at specificed times,




The primory Tespousibility of quality courrol is to
insure that all meintenunce perfovacd voces ragulired
standards. Other responsibilitics inciudae matericl
deficlency reporting end time corzpliance cechnical order
(TCTo) monitoring. It is in these last two areas that
MMICS is an effective system and significantly reduces
the administrative workload, thus allowing quality cﬁntrol
personnel to perform their primary duties. Since MICS is
a real time system, deficiencies and possible undesirable
trends can be recognized earlier than in the present
system. They thercfore can be dealt with carlier and
preclude possible major problem areas, ‘Thc currcent TCTO
monitoring System requires laborious manual records keep=
ing. Reports are reecived periodically and changes posted
manually. In }2{ICS, 511 actions are updatcd'immediatcly
and available at anytime. TCTO scheduling can be accomp=~
lished whenever an aircraft is not committed to a mission
because the TCTO status is readily available.

Along with training, administration offers perhaps
the most fruitful area for automation. One of the major
workload tasks 1s the typing, reproduction, and distribu-
tion of various maintcnance plans, schedules, and analysis
summaries, In MMICS, the computer performs these tasks

not only much faster but also with less chance for error.

9
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Another major job of cininintratio
meaning information. Curreatly this in!
to administration for manual updating. IGICS5 will cnable
the individual supervicer to suput changes to the conputer,
thus maintaining a curreat file on the situatioa and also
making the data available to anyonc who wrequires it.

The analysis function of maintenance alrcady makes
much use of the computer. The main advantage in M4ICS is
that the information required for analysis i5 more current
and readily available, Probiem detection and isolation
become easier beecause the products available are narrowed
to specific areas, Currently, gencral summary reports are
used which must be closely scrcencd and interpreted.

MiICS, then, is a computer system designed to absorb
many of the manual and tige consuming functions of manage-
ment, provides a current, reliable information source
readily available at a moment's notice, and provides a
system of automatically serving notice of scheduled events

and deviations to those events through an alarm device.

10




Cillanal 11T

Ty AT O PR A I et AT Tre -
DEFICINSCINS ’ TOCU DL\ TIONS AMD CUCLUDIONS

As in any other systew, ZIICS has deficicencies, T
primary problem arca, inherent in its objecctives and
necessary procedures, is the easy accesslibility to all
personnel for inputing information, Individual iantegrity
will dictate to a large degree, the reliability of informa-
tion stored in the computer.

& more specific areca is the method of individual
identification. Currently, completed maintcnance actions
are identified to an individual by using his last name
first initial and last four numbers of his social sccurity
account number.  Thio {e obviously a permanent number and
remalnag with the Individual throuphout his carcer. In
MMICS, an automatically sequential five digit number will
be assigned and will change whenever an individuallis
re-agsigned to another base or maintcnance activity.

This will create temporary error generations and cause
data rejection.

Two other deficiencies stem from inadequate finances.

They are the implementing of MMICS incrementally and the

11




limiting of the smount of hawdwara. initially, only troin-

. roe

ing, administration, TOUIT status, and a cwall part of job
control known as "estimated time in comaission' will be
jmolemented. This will have the opposite cffect of the
objectives of IIIICS. Instead of decreasing adminictrative
workload, it will in many instances incrcase workload
because manual operations will have to continuc in ordexr
to reflect the total opcration. Initial loading of
pcrsonﬁcl and equipment historical data into the computer
is a monumental task. Additionally, the crror rate can be
cxpected to be abnormally high due to unfemiliarization
with system components and proccdures. A lack of funds
has caused the delay in purchasing a high speed printer
for the maintenance complex. This means that data cards
will be inputed into the computer at the data processing
installation and output received there., The delay'in
availability of the products caused by distribution lég
time will negate '‘real time" accurate information because
errors cannot be immediately corrected.

In spite of these deficiencies, MMICS appears to be
the long term answer to the nceds of maintenance manage=
ment. It has abgorbed the time consuming, routiné admin-

istrative chores, provided maintensnce and persoancl

forccasts and schedules, and provided a system to warn of

12




impending problems and deviacions., The mointonnnee manager

will be able to concentrate cn solvins problams, and

1.
1

because of the informaticn co readily availatle, cven
prcciudc many problems from cver avisiog.

In conclusion, it mmct be recognized that the campuier
is only a machine. Therefore, pcople will ultimctely
determine it's effectiveness. This will require extensive

t
training and education of all maintenance personncl so that
maximum benefits may be derived and the system serve the
purpose for which 1t wasldcvelopcd. That is, a system to
be 'used by basc level mansgers to more effectively
utilize their assets (personncl, equipment, facilities and

material) to accomplish the wmission and incrcase their:

capability'. (5:1-2)

13
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